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Teaching Courses

Delirium
J. McManus, Ireland

Teaching Course 1- 5, 13:00 – 15:00

Cognitive impairment and dementia after stroke
L. Pantoni, Italy

Diagnostic aspects of subarachnoid haemorrhage
M. Vergouwen, The Netherlands

4. Teaching Course Update on stroke prevention
Chairs: J. Kappelle, The Netherlands and A. Lindgren, Sweden

Less common variants of SAH: perimesencephalic and convexal bleeds
R. Geraldes, Portugal

Ischaemic stroke risk factors: current status.
A. Lindgren, Sweden

Update on SAH management and therapeutics
O. Nilsson, Sweden

Investigation strategies to direct secondary prevention: Ischaemic stroke and TIA
V. Thijs, Belgium

Long term prognostic aspects after SAH
G. Rinkel, The Netherlands

Secondary prevention of ischaemic stroke and TIA: what is the current evidence
base? What are the gaps in knowledge?
J. Kappelle, The Netherlands

2. Teaching Course Paediatric stroke: recent insights into aetiology and treatment
Chairs: K. Braun, The Netherlands and M. Steinlin, Switzerland

Cost-effectiveness of secondary stroke prevention
M. Walters, UK

The role of thrombolysis in paediatric stroke
V. Ganesan, UK

5. Teaching Course Rehabilitation after stroke
Chairs: N. Ward, UK and T. Nyffeler, Switzerland

Overlaps between young adult and pediatric arteriopathies
K. Braun, The Netherlands

Mechanisms of stroke recovery and restorative stroke therapeutics
S. Cramer, USA

Insigths from population-based studies of pediatric stroke
M. Steinlin, Switzerland

Neglect: mechanisms, diagnostics and therapeutics.
T. Nyffeler, Switzerland

Current management of sickle cell stroke: insights from recent clinical trials
F. Kirkham, UK

Rehabilitation of language after stroke
A. Leff, UK

1. Teaching Course Subarachnoid haemorrhage
Chairs: G. Rinkel, The Netherlands and O. Nilsson, Sweden

Current evidence for motor rehabilitation after stroke
G. Kwakkel, The Netherlands
3. Teaching Course Long term neuropsychiatric consequences of stroke
Chairs: G. Mead, UK and M. Endres, Germany
Post stroke depression; what is known, what is in development?
M. Endres, Germany
Fatigue
G. Mead, UK
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Teaching Course 6-10, 15:30 – 17:30
6. Teaching Course Vascular lesions of the spinal cord
Chairs: M. Arnold, Switzerland and D. Hänggi, Germany

9. Teaching Course New oral anticoagulants for secondary stroke prevention in
atrial fibrillation: current difficult decisions in clinical practice
Chairs: J.L. Mas, France and T. Steiner, Germany
New oral anticoagulants vs. vitamin K antagonists in secondary stroke prevention
J.L. Mas, France

Ischaemic lesions of the spinal cord: clinical features, diagnostic procedures and treatment
M. Arnold, Switzerland

Acute stroke in patients on new oral anticoagulants: how to manage, how to treat?
T. Steiner, Germany

Vascular malformations of the spinal cord
A. Valavanis, Switzerland

Intracranial hemorrhage in patients on oral anticoagulants: when and how to restart?
C. Cordonnier, France

Spinal haemorrhage
D. Hänggi, Germany

Combination of oral anticoagulants and antiplatelet therapy : when is it justified ?
J. Oldgren, Sweden

7. Teaching Course Organization of acute stroke services
Chairs: A. Rudd, UK and D. Toni, Italy

10. Teaching Course Scientific publishing and presentation in the stroke field
Chairs: B. Norrving, Sweden and A. Alexandrov, USA

Sources and impact of time delays in acute stroke management.
D. Toni, Italy

How to write a good manuscript
D. Leys, France

Types of solutions for acute care services
A. Rudd, UK

How to handle a rejection
S. Davis, Australia

Implementing systems for monitoring quality of acute stroke services
P. Heuschmann, Germany

How to write an abstract and effectively present at a congress
A. Alexandrov, USA

Certification of stroke services
O. Busse, Germany

How to review
B. Norrving, Sweden

8. Teaching Course Posterior circulation stroke
Chairs: H. Mattle, Switzerland and P. Lindsberg, Finland
The clinical spectrum of basilar artery occlusion
H. Mattle, Switzerland
Imaging posterior circulation strokes.
C. Brekenfeld, Germany
Antithrombotic therapy and iv-thrombolysis for posterior circulation stroke.
P. Lindsberg, Finland
Endovascular therapy of basilar artery occlusion.
G. Schroth, Switzerland
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7. Stroke Meeting for Nurses – Physiotherapists – Speech
and Occupational Therapists
Study/Research Assistant

2. Special aspects in nursing

Tuesday 28 May 2013
13:00 - 17:30
Room 1 and Room 13

Care giver training in stroke
A. Forster, UK

13.00-14.30
Room 1
Plenary Session

Nursing in delirium
C. Moderow, Germany

15.30-17.30
WORKSHOP B - Room 13
How playful should neurorehabilitation be?

How do you determine what is best evidence? Levels of evidence and general princiHomo ludens: work or play ? What is the difference?
pals of evidence-based care, use of guidelines
V. Hömberg, Germany
S. Middleton, Australia
Leading change in early supported discharge
R. Fisher, UK
What are the benefits and risks of fitness training after stroke
G. Mead, UK

Group vs individual treatments
G. Kwakkel, The Netherlands
Creating new virtual reality and game devices for stoke rehabilitation
J. Eyre, UK

14.30-15.30
Lunch Break/POSTER SESSION p.195
15.30-17.30
WORKSHOP A - Room 1
1. Nursing aspects in early rehabilitation of diminished states of consciousness
(DSC) physicians and nurses view
Maintaining vegetative balance
Physician: H. Binder, Austria
Nurse: T. Zaussinger, Austria
Measures to increase level of consciousness
Physician: F. Müller, Germany
Nurse: R. Dohrendorf, Germany

18:30 Opening Ceremony

Cognitive and behavioral assessment in DSC
Physician: D. Boering,Germany
Therapist : P. Maurer, Germany
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Wednesday 29 May 2013 - Programme Overview
Auditorium
8:30

8:30 - 10:00

9:00
9:30

Capital Suite
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8:30 - 10:00
Mini Symposium 1
Update on cerebral small vessel
disease – challenges and opportunities p.9

8:30 - 10:00
Oral Session
Acute stroke: current treatment &
new treatment concepts p.9
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Stroke prognosis
p.15
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11:00
11:30
12:00

Capital Suite
Room 9,10

Capital Suite
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8:30 - 10:00
Oral Session
Heart and brain p.21

8:30 - 10:00
Oral Session
Vascular biology &
Translational stroke research p.27

10:00- 10:30 Coffee Break
10:30 - 11:30
Opening/ Wepfer
Award/Lecture
11:30 - 12:30
Oral Session
Large clinical trials 1
p.32

12:30
12:45
13:00

12:45 - 14:15
E-Poster Session Red
Poster Session Red

13:30

12:45 - 14:15
Lunch Satellite
Symposium
Boehringer Ingelheim p.35

12:45 - 14:15
Lunch Satellite
Symposium
Moleac p.35

12:45 - 14:15
Lunch Satellite
Symposium
Bayer p.36

12:45 - 14:15
E-Poster Session Red p.220
Poster Session Red p.276

14:15
14:30
15:00
15:30
16:00
16:15
16:30
16:45
17:00
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14:30 - 16:30
Educational
Symposium 1
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p.36

14:30 - 16:00
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factors A p.49
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Special Session
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Etiology of stroke and risk
&
Brain imaging B p. 67
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factors B p.72
Management and economics
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8:30-10:00 Rooms 7,8,11,12
Mini Symposium 1 Update on cerebral small vessel disease –
challenges and opportunities
Update on cerebral small vessel disease – challenges and opportunities
Chairs: M. Dichgans, Germany and M.G. Hennerici, Germany
Lacunar Stroke: Distinguishing between what we see and what we think we see
B. Norrving, Sweden
Imaging microvessels and microinfarcts using high field MRI
G.J. Biessels, The Netherlands
Brain atrophy in subcortical ischemic vascular disease: mechanisms and clinical correlates
M. Düring, Germany
Subcortical ischemic lesions in neurodegenerative dementia: innocent bystanders?
F. Fazekas, Austria

8:30-10:00 Oral Session Room 14,15,16
Acute stroke: current treatment & new treatment concepts
Chairs: A. Alexandrov, USA and C. Roffe,UK
1 Acute stroke: current treatment & new treatment concepts
8:30 - 8:40
ENDOVENOUS ALTEPLASE FACILITATES MECHANICAL THROMBECTOMY
WITH STENT RETRIEVERS IN ACUTE ISCHEMIC STROKE
M. Gomis1, C. Castaño2, L. Dorado3, P. García-Bermejo4, N. Pérez de la Ossa5, M. Hernández6, E. Palomeras7, E. López-Cancio8, M. Millán9, A. Dávalos10
Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN1,Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN2, Hospital Universitari Germans Trias i Pujol, Badalona,
SPAIN3, Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN4, Hospital Universitari
Germans Trias i Pujol, Badalona, SPAIN5, Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN6, Hospital de Mataró, Mataró, SPAIN7, Hospital Universitari Germans Trias i Pujol,
Badalona, SPAIN8, Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN9,
Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN10
Background: The success of mechanical thrombectomy (MT) for acute ischemic stroke may be
influenced by factors such as the size and composition of the occlusive thrombus. We aimed to
study the effect of intravenous tPA on the number of passes (NP) of stent retrievers needed to
open the occluded vessel as surrogate of fast and successful recanalization. Methods: We retrospectively analyzed data from our register of all acute stroke cases of the anterior circulation
treated with iv-tPA plus MT or MT alone with the stent retrievers in a single comprehensive
stroke centre during a period of 3 years. We prospectively recorded NP and time from groin
puncture to complete recanalization (mTICI 2b/3) or to the end of the procedure in patients
who failed MT. The effect of i.v tPA on NP and functional outcome was analyzed by multivariate logistic regression models adjusted for relevant baseline clinical and neuroimaging variables. Results: A total of 79 patients were treated with iv-tPA plus MT (mean age 65; median
NIHSS 18), and 75 with MT alone (mean age 67; median NIHSS 18). There were no differences in TOAST and in arterial occlusion site. A total of 15 (19%) patients versus 29 (38.7%)
needed more than 2 passes (p= 0.006) and 70 (88.6%) versus 57 (76%) achieved mTICI 2b/3
(p=0.032). In the overall group, NP did not correlate with age and NIHSS but correlated with
groin puncture to recanalization time or to the end of the procedure (p<0.001). The logistic regression analysis shown that prior iv-tPA was independently associated with ≤2 passes (OR:
2.6 CI 1.2 to 5.5;p=0.008). Regarding the outcome, the logistic regression analysis shown that
diabetes, NIHSS and NP ≤2 (OR:3.3 CI 1.1 to 10.1;p<0.030) but not treatment group, was associated with good outcome at three months (mRS≤2). Conclusion: NP is strongly associated
with functional outcome after MT. Prior iv-tPA treatment facilitates MT reducing the number of
passes and favouring successful and faster arterial reacanalization.
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8:40 - 8:50
Endovascular recanalization becomes more effective over time than standard IV thrombolysis within 4.5 hours from stroke onset
B.J. Kim1, T.H Park2, K.B. Lee3, B-C. Lee4, K-H. Yu5, J.K. Cha6, J. Lee7, S. J. Lee8, J-M. Park9,
Y-J. Cho10, J-T. Kim11, J.C. Choi12, J. Lee13, J. Lee14, H-J. Bae15

3 Acute stroke: current treatment & new treatment concepts
8:50 - 9:00

Baseline clinical predictors of Major neurologic improvement after Mechanical thrombectomy achieved recanalization
J.A. Desai1, M.A. Almekhlafi2, V.K. Nambiar3, S. Mishra4, M. Eesa5, B.K. Menon6, O. Volny7,
M. Goyal8, A.M. Demchuk9
Seoul National University Bundang Hospital, Seongnam si Gyeonggi do, SOUTH KOUniversity of Calgary, Calgary, CANADA1,University of Calgary, Calgary, CANADA2, UniREA1,Seoul Medical Center, Seoul, SOUTH KOREA2, Soonchunhyang University Hospital
versity of Calgary, Calgary, CANADA3, University of Calgary, Calgary, CANADA4, UniversiSeoul, Seoul, SOUTH KOREA3, Hallym University Sacred Heart Hospital, Anyang-si, SOUTH ty of Calgary, Calgary, CANADA5, University of Calgary, Calgary, CANADA6, University of
KOREA4, Hallym University Sacred Heart Hospital, Anyang-si, SOUTH KOREA5, Dong-A
Calgary, Calgary, CANADA7, University of Calgary, Calgary, CANADA8, University of CalUniversity Hospital, Busan, SOUTH KOREA6, Yeungnam University Medical Center, Daegu, gary, Calgary, CANADA9
SOUTH KOREA7, Eulji University Hospital, Daejeon, SOUTH KOREA8, Eulji General Hospital, Seoul, SOUTH KOREA9,
Background: The Solitaire and Trevo Retrievers are novel self-expanding stent like devicInje University Ilsan Paik Hospital, Goyang-si, Gyeonggi-do, SOUTH KOREA10, Chonnam
es designed to rapidly restore flow in acute ischemic strokes. Major neurologic improvement
National University Hospital, Gwangju, SOUTH KOREA11, Jeju National University Hospital, >/=50% improvement in NIHSS score within 24h) after intravenous thrombolysis is a strong
Jeju, SOUTH KOREA12, Korea University College of Medicine, Seoul, SOUTH KOREA13,
predictor of good clinical outcome. The objective of the present study is to identify clinical pre14
Korea University College of Medicine, Seoul, SOUTH KOREA , Seoul National University
dictors of major neurologic improvement (MNI) in acute ischemic stroke patients treated with
15
Bundang Hospital, Seongnam-si, Gyeonggi-do, SOUTH KOREA
mechanical thrombectomy
Methods: This is a longitudinal cohort of anterior circulation acute ischemic stroke patients
Background. Intravenous infusion of recombinant tissue plasminogen activator (IV-tPA) is cur- treated with stentriever devices at a quaternary stroke center. Patient demographics, radiologic
rently a standard therapy for hyperacute ischemic strokes within 4.5 hours, but had relatively
and clinical data were collected. Percent improvement [(Baseline NIHSS -24h-NIHSS)/baseline
lower rate of immediate recanalization. We sought to determine whether endovascular recanal- NIHSS X 100] was calculated. We tested differences between groups using the Chi-squared test
ization might be a superior strategy to achieve a better clinical outcome. Methods. From a total for categorical variables and the Kruskal-Wallis test for continuous variables. Subsequent uniof 14792 acute ischemic stroke cases admitted to 11 stroke centers nationwide between April
variate analysis was performed using logistic regression.
2008 and January 2012, we analyzed 872 subjects who arrived ≤4.5 hours from onset, initial
Results: Results are summarized in table1. 105 patients with anterior circulation stroke underNIHSS score ≥10-point, and had reperfusion treatment. Endovascular cases (N=355), consisted went mechanical thrombectomy between January 2011 and October 2012. Successful recanaliof 98 endovascular-only and 257 combined IV-tPA with endovascular treatment, were comzation was achieved in 79.05% of patients within a median time of 260min from last seen well.
pared to 517 IV-tPA cases. Good outcome was defined as a modified Rankin Scale score 0 – 2. MNI was present in 63.81% (67/105) patients. Females (p=0.036) and patients who received
A propensity score was generated and inverted probability of treatment weighted methods were IV-tPA prior to mechanical thrombectomy (p=0.026) achieved MNI more frequently. Faster
applied. As Solitaire (TM) neurothrombectomy stenting device became widely available in Ko- imaging to recanalization (p=0.029) and procedure time (p=0.021) was associated with MNI. In
rea late 2010, specified subgroup was created according to the date of hospital arrival before
univariate logistic regression analysis IV-tPA (OR 2.82, p=0.028, 95%CI 1.12-7.15); and groin
and after January 2011. Results. For 872 hyperacute stroke cases, mean age of onset was 69.8
puncture to recanalization time (OR 0.99, p=0.036, 95%CI 0.97-1) were correlated to MNI.
+/- 11.8, time interval between onset to arrival was median 1.3 hours [interquartile range, 0.7 – Conclusion: Female gender and Iv-tPA associated with MNI post-mechanical thrombectomy.
2.1] and NIHSS score was median 16 [13 – 19]. Until December 2010, endovascular treatment Pretreatment processes resulting in faster imaging to recanalization and procedure times are
was not associated with good outcome at discharge (adjusted OR, 0.97; 95% CI, 0.59 – 1.60)
also associated with MNI. The role of bridging therapy needs clarification.
and at 3 months (adjusted OR, 0.41; 95% CI, 0.22 – 0.73; available in 572 cases) than IV-tPA.
After January 2011, however, endovascular recanalization showed significantly higher associations with good outcome at discharge (adjusted OR, 1.81; 95% CI, 1.02 – 3.21) and at 3 months
(adjusted OR, 1.98; 95% CI, 1.05 – 3.71). Conclusion. For endovascular recanalization of ischemic strokes within 4.5 hours from onset, we observed a clear trend toward improved clinical
outcomes after January 2011 over standard IV-tPA treatment.
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Table: Clinical variables associated with Major clinical improvement post-mechanical thrombectomy.
Minimal cliniMajor clinical im- P
cal improvement provement (>50%
(<50% change in change in NIHSS)
NIHSS from baseline)
N
Median Age (IQR)
Proportion Male gender
Proportion Hypertension (SBP>140)

38
69.5 (20)
63.89%
53.57%

67
67(16)
44.83%
49.02%

0.408
0.036*
0.349

Proportion Diabetes
Proportion Hyperlipidemia
Proportion Current Smoking
Proportion Atrial Fibrillation
Proportion with Coronary artery disease
Proportion Antiplatelet
Proportion Anticoagulation
Median baseline NIHSS(IQR)

21.43%
48.15%
24.14%
25.0%
32.14%

15.69%
36.73%
18.75%
28.0%
24.49%

0.261
0.166
0.286
0.6325
0.2342

45.83%
21.74%
17.5(7)

37.5%
13.04%
17 (8)

0.249
0.176
0.513

Proportion treated with IV-tPA

45.45%

70.21%

0.026*

Median imaging to reperfusion (min)

116.5 (82.5)

94 (70)

0.029**

Median puncture to reperfusion(min)

54 (53)

33 (29)

0.021**

Median onset to reperfusion(min)

265 (140)

257(251.5)

0.794

* Two-sample test of proportions p>0.05
** Kruskal-Wallis equality of proportions rank test p>0.05

9:00 - 9:10
Optimisation of sample size calculation in thrombectomy trials using the natural history
of proximal occlusions after i.v. thrombolysis failure
A.I. CALLEJA1, E. CORTIJO2, P. GARCÍA-BERMEJO3, C. DE LA CRUZ4, J REYES5, N.
TELLEZ6, N FERNÁNDEZ-BUEY7, J.F ARENILLAS8
HOSPITAL CLÍNICO UNIVERSITARIO, VALLADOLID, SPAIN1,HOSPITAL CLÍNICO UNIVERSITARIO, VALLADOLID, SPAIN2, HOSPITAL CLÍNICO UNIVERSITARIO,
VALLADOLID, SPAIN3, HOSPITAL CLÍNICO UNIVERSITARIO, VALLADOLID, SPAIN4,
HOSPITAL CLÍNICO UNIVERSITARIO, VALLADOLID, SPAIN5, HOSPITAL CLÍNICO
UNIVERSITARIO, VALLADOLID, SPAIN6, HOSPITAL CLÍNICO UNIVERSITARIO, VALLADOLID, SPAIN7, HOSPITAL CLÍNICO UNIVERSITARIO, VALLADOLID, SPAIN8
BACKGROUND:Stroke patients who do not respond to intravenous thrombolysis are being
considered for endovascular rescue therapy worldwide. For many stroke physicians, randomized controlled clinical trials(RCTs)to evaluate safety and efficacy of endovascular treatment
represent an ethical problem. Ideally, such trials should be powered to provide rapidly definite
response with minimum sample size needed. We applied our data on the natural history of this
group of patients to estimate the minimum sample size needed to prove superiority of rescue
endovascular-treatmentMETHODS:We included consecutive ischemic stroke patients with
an acute intracranial occlusion in anterior circulation, with a baseline NIHSSscore >10, who
were treated with intravenous-thrombolysis, and showed persistence of arterial occlusion after
i.v.-therapy. A superiority clinical trial was designed with Ene 3.0 assuming an overall difference of >10% in good outcome favouring endovascular therapy, drop-out rate 10%, alpha-error
2.5%, beta-error 10%. Outcome of i.v group was inferred from our sample of i.v failure, whereas a wide range of expected outcomes in the endovascular arm was extracted from main thrombectomy registries with stent-retriever-devices. Primary outcome variable was modified Rankin
scale </=2.
RESULTS:We included 115 stroke patients with persistent intracranial arterial occlusions 1 h
after i.v. thrombolysis. Poor outcome was observed in 83(71%)patients. A ROC-curve identified a NIHSS cutoff-point of 16 that best discriminated outcome. Among patients with baseline
NIHSS >16 and lack of early response to tPA, only 15% achieved good outcome. Assuming an
intermediate response rate in the stenttriever arm of 45%, the sample size dramatically fell from
2,137 to 112 patients per arm when baseline NIHSS entry threshold was moved from initial 10
to 16.
CONCLUSION: An increase of baseline NIHSS from 10 to 16 as inclusion criteria would dramatically reduce the sample size needed to prove superiority of endovascular therapy in a RCT.
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9:10 - 9:20

9:20 - 9:30

Predictive factors of dramatic recovery after IV thrombolysis in anterior circulation ischemic stroke
J.M. Rocha1, J.D. Pinho2, S.D. Varanda3, M. Ribeiro4, J. Rocha5, J.R. Fontes6, R. Maré7, C.
Ferreira8

Safety of thrombolysis in stroke mimics: results from a multicenter cohort study
P.J. Nederkoorn1, S.M. Zinkstok2, S.T. Engelter3, H. Gensicke4, P.A. Ringleb5, V. Artto6, D.
Leys7, H. Sarikaya8, C Odier9, J. Berrouschot10, M.R. Heldner11, A. Zini12, V. Padjen13, A. Pezzini14

Hospital de Braga, Braga, PORTUGAL1,Hospital de Braga, Braga, PORTUGAL2, Hospital
de Braga, Braga, PORTUGAL3, Hospital de Braga, Braga, PORTUGAL4, Hospital de Braga, Braga, PORTUGAL5, Hospital de Braga, Braga, PORTUGAL6, Hospital de Braga, Braga,
PORTUGAL7, Hospital de Braga, Braga, PORTUGAL8

Academic Medical Center University of Amsterdam, Amsterdam, THE NETHERLANDS1,Academic Medical Center University of Amsterdam, Amsterdam, THE NETHERLANDS2, University Hospital Basel, Basel, SWITZERLAND3, University Hospital Basel,
Basel, SWITZERLAND4, University Hospital Heidelberg, Heidelberg, GERMANY5, Helsinki
University Central Hospital, Helsinki, FINLAND6, Lille University Hospital, Lille, FRANCE7,
University Hospital Zurich, Zurich, SWITZERLAND8, Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND9,
Municipal Hospital Altenburg, Altenburg, GERMANY10, University Hospital Bern, Bern,
SWITZERLAND11, Nuovo Ospedale Civile, AUSL Modena, Modena, ITALY12, Clincal Center,
School of Medicine, University of Belgrade, Belgrade, SERBIA13, University Hospital of Brescia, Brescia, ITALY14

BACKGROUND: Dramatic recovery (DR) after thrombolysis in ischemic stroke is predictive
of favorable clinical outcome and is associated with complete arterial recanalization and time
to recanalization. However, successful recanalization is not equivalent to DR. Our objective
was to evaluate clinical and analytical predictors of DR after IV thrombolysis. METHODS:
Prospectively registered data on IV thrombolysis from January 2007 to September 2012 was
analyzed and 230 patients with anterior circulation stroke with NIHSS ≥10 were included.
Improvement of ≥10 on NIHSS or NIHSS ≤3 24h after thrombolysis was defined as DR. We
compared patients with and without DR concerning demographics, vascular risk factors, clinical presentation, ASPECTS, presence of hyperdense MCA sign (HMCA) on admission CT and
24h after thrombolysis, any intracranial hemorrhage on 24h-control CT and stroke etiology.
RESULTS: DR occurred in 53 patients (23%). DR group had lower admission NIHSS (14 vs
17, p=0.038), less total anterior circulation infarcts (p=0.009), more partial anterior circulation
infarcts (p=0.003) and lower blood glucose on admission (122.9 vs 142.5mg/dL, p=0.004). All
patients with DR had ASPECTS ≥7, vs 89,3% without DR (p=0.013). Arterial recanalization,
defined as HMCA disappearance on control CT, was more frequent in the DR group (68.4%
vs 14.1%, p<0.001). Intracranial hemorrhage on 24h-control CT scan was less frequent in the
DR group (p<0.001). Groups did not differ concerning stroke etiology. Multinomial logistic regression analysis showed that CT evidence of recanalization was independently associated with
DR (OR=8.52, 95%CI=2.44-27.87, p=0.001). CONCLUSION: Frequency of DR in this study
is similar to that reported in literature. DR is independently associated with CT evidence of
middle cerebral artery recanalization and patients with less severe manifestations, lower blood
glucose on admission and ASPECTS score ≥7 are those who benefit the most with IV thrombolysis.
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Background
Intravenous thrombolysis (IVT) for acute ischemic stroke is beneficial within 4.5 hours of
symptom onset, but the effect rapidly decreases over time necessitating quick diagnostic in-hospital work-up. Initial time strain occasionally results in treatment of patients with an alternate
diagnosis (‘stroke mimics’). We investigated whether IVT is safe in these patients.
Methods
In this multicenter observational cohort study containing 5581 consecutive patients treated with
IVT, we determined the frequency and the clinical characteristics of stroke mimics. For safety,
we compared the symptomatic intracranial hemorrhage (SICH, ECASS-II definition) rate of
stroke mimics with ischemic strokes. Variables distinguishing stroke mimics from strokes were
identified using multivariable logistic regression analysis.
Results
One hundred stroke mimics were identified, resulting in a frequency of 1.8% (95% CI 1.5–2.2).
The SICH rate in stroke mimics was 1.0% (95% CI 0.0–5.0) compared to 7.9% (95% CI 7.2–
8.7) in ischemic strokes. Decreasing age, female sex, absence of hypertension, absence of atrial
fibrillation, history of previous stroke or TIA and lower NIHSS scores distinguished patients
with a stroke mimic from patients with a stroke.
Conclusions
In experienced stroke centers, among patients treated with IVT only few had a final diagnosis
other than stroke. Complication rate in these stroke mimics was low.
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9:30 - 9:40

9:40 - 9:50

Diffusion-weighted imaging-lesion score of the brain stem as a predictor of functional out- Effect of metoclopramide on survival, aspiration, hypoxia and pneumonia in acute stroke
come in acute basilar artery occlusion treated by mechanical thrombectomy with a Solipatients fed via nasogastric tubes
taire stent
A.B. Warusevitane1, D.S. Karunatilake2, C. Roffe3
D. Milhaud1, P. Machi2, A. Bonafé3, C. Arquizan4, M. C. Picot5, C. Heroum6, I. Mourand7,
University Hospital of North Staffordshire, Stoke on Trent, UNITED KINGDOM1,Taunton
Department of neurology, Gui de Chauliac, Montpellier University Hospital, Montpellier, and Somerset NHS Trust, Taunton, UNITED KINGDOM2, University Hospital of North StafFRANCE1,Department of neuroradiology, Gui de Chauliac, Montpellier University Hospital,
fordshire, Stoke on Trent, UNITED KINGDOM3
Montpellier, FRANCE2, Department of neuroradiology, Gui de Chauliac, Montpellier University Hospital, Montpellier, 3, Department of neurology, Gui de Chauliac, Montpellier University
Introduction
4
Hospital, Montpellier, FRANCE , Medical information Department, Gui de Chauliac, Montpel- Aspiration pneumonia is a major cause of mortality and morbidity in stroke patients fed via
lier University Hospital, Montpellier, FRANCE5, Department of neurology, Gui de Chauliac,
nasogastric tubes (NGTs). The aspirate is derived either directly from the oropharyngeal tract
Montpellier University Hospital, Montpellier, FRANCE6, Department of neurology, Gui de
secondary to dysphagia or from the stomach due to gastro-oesophageal regurgitation and lowChauliac, Montpellier University Hospital, Montpellier, FRANCE7
er oesophageal sphincter dysfunction. The latter is enhanced by the presence of an NGT, and
gastroparesis secondary to stroke. As a D2 receptor antagonist of the upper gastrointestinal tract
Background Early recanalization remains the main prognostic factor in acute basilar artery oc- metoclopramide increases lower oesophageal sphincter tone and forward gastric peristalsis. The
clusion (ABAO). The baseline and location of brain stem ischemic damage may also influence aim of the study was to assess whether regular treatment with metoclopramide reduces aspiraoutcomes. We evaluated the safety and efficacy of mechanical thrombectomy in ABAO and the tion pneumonia and hypoxia in this patient group.
validity of easy-to-use pre-treatment diffusion-weighted-imaging (DWI) to predict clinical out- Method
comes. Materials and Methods This prospective study included 31 patients with ABAO, treated Double blind randomised controlled trail. Patients within 7d of stroke onset and 48h of inserwithin 24 h of symptom onset with a Solitaire device. Initial MRI with DWI sequences was
tion of a NGT who have no signs of pneumonia were randomised to 10mg metoclopramide
used to assess a new 12-point semiquantitative brain stem score that separately considered each (M) or placebo (P) three times daily via the NGT for 21d or until the nasogastric feeds were
side of the medullary, pons, and midbrain. Recanalization rates after stent retrieval were deter- discontinued. Patietns were examined daily for clinical signs of pneumonia, and all witnessed
mined. Clinical outcomes and mortality rates were assessed 180 days after treatment. Results
episodes of aspiration were recorded. Oxygen saturation was recorded daily. Pneumonia was
The mean patient age was 61 years. Median pre-thrombectomy NIHSS score was 38. Success- diagnosed if the patient had clinical signs of pneumonia, high inflammatory markers and new
ful recanalization (TICI 3-2b) was achieved in 23 (74%) patients. Five symptomatic intracranial radiological infiltrates in the chest radiograph.
hemorrhages occurred and ten symptomatic thrombotic distal migrations. A favorable outcome Results
(mRS ≤2) was observed in 35% of patients. Overall mortality rate was 32%. According to ROC Sixty patients (mean age 78 years, 38 females, mean NIHSS 19) were randomised (metocloanalysis, the optimal cutoff score for predicting a favorable outcome was a DWI brain stem
pramide n=30, placebo n=30). There was a significant reduction in witnessed aspiration M/P
score <3 (sensitivity 85%, specificity 64%, positive predictive value 81%, negative predictive
01(03%)/14(47%), mean of lowest recorded oxygen saturation M/P 93.87%/85.14% (p <0.001)
value 70%). The cutoff score was the same for poor outcome (mRS 5-6). The interobserver reli- and pneumonia M/P 08/26 (p <0.001) in patients who were treated with metoclopramide. There
ability of the DWI-score was excellent with a correlation coefficient of 0.97 (0.96-0.99). In uni- were more survivors in the treatment group at 30 days though it was not statistically significant
variate analysis, elevated baseline glucose (p=0.008) was significantly associated with a poor
(M/P 22/18, absolute risk reduction 13).
outcome (mRS >2). Patients with successful recanalization tended to have better outcomes.
Conclusion
Conclusion The Solitaire device can rapidly and effectively contribute to high recanalization
Metoclopramide significantly reduced mortality, aspiration, hypoxia, and pneumonia in stroke
and improve functional outcomes in ABAO with an acceptable complication rate. A brain stem patients fed via nasogastric tubes.
DWI score of >3 was an additional predictor for a poor outcome.

13

22. European Stroke Conference
9 Acute stroke: current treatment & new treatment concepts
9:50 - 10:00
Is Thrombus Length Associated with Baseline Stroke Severity in the Setting of Ischemic
Stroke? An Exploratory Analysis
P. Khatri1, S.P. Sit2, M. Aceves3, A. Bose4, D.V. Heck5, A. Yoo6
Penumbra THERAPY Trial Inestigators
University of Cincinnati, Cincinnati OH, USA1,Penumbra, Inc., Alameda CA, USA2, Penumbra, Inc., Alameda CA, USA3, Penumbra, Inc., Alameda CA, USA4, Forsyth Medical Center,
Winston Salem, NC, USA5, Massachusets General Hospital, Boston MA, USA6
BACKGROUND: Current evidence suggests that recanalization of proximal arterial thrombi
≥ 8mm long is rare (<2%) with intravenous rtPA alone and frequent (82%) with endovascular therapy; this is the basis of the ongoing Phase III, randomized Penumbra THERAPY Trial.
Recent data suggest that baseline stroke severity (NIHSS) may be another discriminator of
treatment effect of endovascular therapy vs intraveous rtPA alone. Therefore, we sought to test
for an association between pretreatment thrombus length and NIHSS score. METHODS: We
reviewed an ongoing multicenter registry (target n=200) of consecutive ischemic stroke cases
with ICA-T, M1, or M2 occlusions and thin-slice (</=2.5 mm) baseline noncontrast CT reconstructions performed within 8 hours of symptom onset. Thrombus length was determined by
blinded reviewers (AY, DVH), and tested for association with pretreatment NIHSS score using
Spearman rank correlation. RESULTS: To date, 64 cases were available for analysis and 54
(92%) had visible thrombi on thin-slice CT. Among the 54 cases, mean thrombus lengths was
18.6 mm (range 3.0-64.8mm), and 83% were >/= 8 mm long. Mean clot lengths were 25.9 mm
for intracranial ICA, 16.6 mm for M1, and 6.5 mm for M2 occlusions. Median NIHSS was 19
(range 6-34) overall, 21.5 among <8 mm cases, and 18 among >/=8 mm cases. No correlation
was observed between thrombus length and baseline NIHSS (r2=-0.12; p=0.35). CONCLUSIONS: An association between thrombus length and baseline NIHSS score was not demonstrated in this preliminary cohort. We will present further analyses of the larger updated sample
size at the abstract presentation.
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Stroke prognosis
Chairs: D. McCabe, Ireland and A. Czlonkowska, Poland
1 Stroke prognosis
8:30 - 8:40
Prediction of disability and functional outcome in patients with ischemic stroke for efficient discharge planning
I.R. de Ridder1, H.F. Lingsma2, M. Scheele3, H.M. den Hertog4, M. Dirks5, E.W. Steyerberg6,
D.W.J. Dippel7
Erasmus MC University Medical Center Rotterdam, Rotterdam, THE NETHERLANDS1,Erasmus MC University Medical Center Rotterdam, Rotterdam, THE NETHERLANDS2, Erasmus MC University Medical Center Rotterdam, Rotterdam, THE
NETHERLANDS3, Erasmus MC University Medical Center Rotterdam, Rotterdam, THE
NETHERLANDS4, Erasmus MC University Medical Center Rotterdam, Rotterdam, THE
NETHERLANDS5, Erasmus MC University Medical Center Rotterdam, Rotterdam, THE
NETHERLANDS6, Erasmus MC University Medical Center Rotterdam, Rotterdam, THE
NETHERLANDS7
Background
A timely start of rehabilitation in acute ischemic stroke depends on early planning of hospital
discharge. Efficient discharge planning by nurses requires early and accurate prediction of disability and functional recovery. We developed and validated a prognostic chart for this purpose
based on clinical information available on admission.
Methods
We used data from the Paracetamol (Acetaminophen) in Stroke (PAIS) study, a placebo-controlled multicenter randomized clinical trial, for model development. With multivariable ordinal logistic regression analysis with backward selection with p<0.2 for inclusion, we identified
predictors of Barthel Index (BI) at 1 week and modified Rankin Scale (mRS) at 3 months. The
model was internally validated with bootstrap resampling. External validation was performed
on the data from the PRACTISE study, a multicenter cluster-randomized trial designed to evaluate an implementation strategy to increase the proportion of patients treated with intravenous
alteplase.
Results
The development data included 1227 patients with ischemic stroke. The multivariable model
for prediction of a higher BI at 1 week after stroke included age, score on NIHSS and diabetes
mellitus. The model for mRS at 3 months consisted of the same variables (age, NIHSS score
and diabetes mellitus) and additionally included previous stroke and atrial fibrillation . The internally validated AUC was 0.764 for prediction of BI and 0.748 for mRS. External validation
of the model for mRS on a set of 1581 patients yielded similar performance (AUC=0.744).
Conclusion
We developed a prediction model that accurately predicts BI at 1 week and mRS at 3 months
in patients with acute ischemic stroke. Since the model can be used on admission, it may be a
valuable tool for early prognostication and discharge planning.

Table: multivariable ordered logistic regression model for prediction of higher Barthel Index
(BI) at 1 week and lower modified Rankin Score (mRS) at 3 months in patients with acute ischemic stroke.
BI at 1 wk
mRS at 3 months
OR
p
OR
p
Age per year >60 0.96 <0.01 0.94
<0.01
NIHSS per point 0.81 <0.01 0.84
<0.01
Diabetes mellitus 0.61 <0.01 0.54
<0.01
Previous stroke
0.61
<0.01
Atrial fibrillati0.70
<0.02
on
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8:40 - 8:50

8:50 - 9:00

The “age-paradox” in stroke: Early case-fatality rates level off at the highest ages
T.S. Olsen1, C. Dehlendorff2, K.K. Andersen3

Headache during cerebral ischemia and the long-term risk of vascular events
A. Maino1, A. Algra2, P.J. Koudstaal3, E.W. Zwet4, M.D. Ferrari5, M.J.H. Wermer6
on behalf of the LiLAC Study Group

The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK1,Danish
Cancer Society Research Center, Copenhagen, DENMARK2, Danish Cancer Society Research
Center, Copenhagen, DENMARK3

Department of Internal Medicine, Universitá degli Studi di Milano, Fondazione IRCCS
Ca’ Granda, Ospedale Maggiore Policlinico, Milano, ITALY1,UMC Utrecht Stroke Center,
Department of Neurology and Neurosurgery and Julius Centre for Health Sciences and Primary
Background: Epidemiologic data indicate that mortality rates level off at the highest ages. In
Care, University Medical Center, Utrecht, THE NETHERLANDS2, Department of Neurology,
stroke early case-fatality rates also level off in patients at the highest ages. This paradox has
Erasmus Medical Center, Rotterdam, THE NETHERLANDS3, Department of Biostatistics,
been attributed to a better cardiovascular risk profile of those who achieve longevity. The aim of Leiden University Medical Center, Leiden, THE NETHERLANDS4, Department of Neurology,
this study was to investigate if this ”age-paradox” is present also when adjusting for differences Leiden University Medical Center, Leiden, THE NETHERLANDS5, Department of Neurology,
in the cardiovascular risk factor profile.
Leiden University Medical Center, Leiden, THE NETHERLANDS6
Methods: A registry of all hospitalized stroke patients in Denmark included 93 931 patients
with evaluations of age, sex, civil status, stroke severity (Scandinavian Stroke Scale (SSS)
Background: Cerebral ischemia is frequently associated with headache, presumably due to
0-58), computed tomography, and cardiovascular risk. We constructed age trajectories of 3-day, stimulation of sensory afferents of the trigeminovascular system. Whether headache has a role
1-week, and 1-month case-fatality rates adjusted for stroke severity, sex, civil status, and cardio- in prognosis after stroke is unknown. We compared the long-term risk of recurrent vascular
vascular risk factors. Analyses were based on logistic regression modeling. To allow for nonlin- events in patients in whom a transient ischemic attack (TIA) or minor ischemic stroke was asear associations, age and stroke severity were modeled as continuous variables using restricted sociated with headache with those without headache.
cubic splines.
Methods: We used data from the LiLAC (Life Long After Cerebral ischemia) cohort. ParticiResults: Mean age 72.0 years, 48% women, mean SSS 41.5. Age trajectories of 3-days, 1-week pants were grouped based on the presence or absence of headache at presentation. We calcuand 1-month case-fatality were constructed. Age-trajectory of 3-day case-fatality: Case-fatality lated the hazard ratios (HRs) and corresponding 95% confidence intervals (CI) for any first
rates increased almost linearly to the age of 68 years. Thereafter, case-fatality leveled off and
vascular event (primary outcome) or any cardiac or cerebral event (secondary outcomes). Adafter the age of 84 years case-fatality even tended to decline with increasing age. Age trajectory justments were made for baseline clinical characteristics. Cumulative incidence ratios (CIRs)
of 1-week case-fatality: Case-fatality continuously increased to the age of 87 years. Thereafter, of cardiac events to cerebral events were calculated from non-parametric cumulative incidence
case-fatality leveled off and remained the same in older ages. Age trajectory of 1-month case-fa- functions at 5, 10 and 15 years of follow-up.
tality: Case-fatality rates increased almost exponentially throughout the entire life span.
Results: Of 2473 participants, 420 (17%) experienced headache during the acute event. MediConclusion: Very early case-fatality rates (3-day and 1-week) leveled of in stroke patients of the an follow-up was 14.1 years. For the primary outcome, crude HR of headache vs. no headache
highest ages. This “age-paradox” was independent of the cardiovascular risk factor profile sug- was 0.75 (95% CI 0.66-0.88) and adjusted HR 0.83 (95% CI 0.71-0.97). Participants with headgesting that other factors (maybe hereditary) may play a role for elderly stroke patients’ ability ache had a non-significantly lower risk of cardiac events (adjusted HR 0.88, 95% CI 0.67-1.14),
to survive in the acute phase.
whereas the risk of cerebral events was comparable to participants without headache (adjusted
HR 0.97, 95% CI 0.76-1.23). Participants with headache were at lower risk of vascular death
(adjusted HR 0.73; 95% CI 0.61-0.87). The CIRs at 5, 10 and 15 years did not differ between
the two groups (Figure).
Conclusion: Patients with headache during a TIA or minor ischemic stroke have a reduced risk
of subsequent vascular events compared with patients without headache. This suggests that
headache in patients with acute cerebral ischemia might reflect, at least partly, a different pathogenesis.
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Living alone prior to index stroke predicts poor long-term post-stroke outcome: the Sahlgrenska Academy Study on Ischemic Stroke Outcome
P. Redfors1, D. Isaksén2, L. Holmegaard3, C. Blomstrand4, A. Rosengren5, K. Jood6, C. Jern7
Institute of Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN1,Institute of Neuroscience and Physiology, the Sahlgrenska
Academy at University of Gothenburg, Gothenburg, SWEDEN2, Institute of Neuroscience and
Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN3,
Institute of Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN4, Institute of Medicine, the Sahlgrenska Academy at University of
Gothenburg, Gothenburg, SWEDEN5, Institute of Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN6, Institute of Neuroscience
and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN7
Figure. Non parametric cumulative incidence functions for cardiac events (fatal and non-fatal
myocardial infarction), cerebral events (fatal and non-fatal ischemic stroke) and death. Solid
and dashed lines represent participants without headache and with headache respectively.

Background: Studies on recurrent vascular events and their prognostic factors in a long-term
perspective after ischemic stroke are limited. We aimed to explore the potential impact on prognosis for baseline social factors.
Methods: As part of the Sahlgrenska Study on Ischemic Stroke Outcome, 600 consecutive patients with ischemic stroke before 70 years of age and 600 age- and sex-matched controls were
prospectively followed. Participants were characterized in detail at baseline. Data on recurrent
vascular events and mortality were collected through national registers and medical records.
We used Cox regression models for identifying predictors of outcome.
Results: Mean follow-up was 8.6 (SD 2.1) years. No participant was lost to follow-up. Among
cases, the cumulative event rate was 31% for any vascular event and/or vascular death (combined outcome), 20% for recurrent stroke, 8.8% for coronary events and 19% for all-cause mortality. These event rates were substantially lower for controls; combined outcome 9.3%, stroke
1.5%, coronary events 3.2% and mortality 5.7% (all P<0.001 compared to cases). In cases, diabetes (hazard ratio 1.5, 95% confidence interval 1.1-2.1), smoking (1.4, 1.0-1.9), waist hip ratio
(15, 1.3-170), history of coronary disease (1.8, 1.4-3.9), the subtype of large vessel disease (1.9,
1.2-3.2), cardioembolic stroke (1.7, 1.0-2.9), living alone (1.5, 1.1-2.2) and high alcohol consumption (1.7, 1.0-2.8) predicted the combined outcome, independently of age, stroke severity
and socioeconomic status. Living alone was also an independent predictor of recurrent stroke
and all-cause mortality (P<0.001 for both), but not of coronary events.
Conclusion: Young and middle-aged ischemic stroke sufferers have a considerable increased
risk of death and recurrent vascular events also in a long-term perspective. Together with more
established prognostic factors, living alone prior to index stroke emerged as an important predictor of poor post-stroke outcome.
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Table 1. Baseline characteristics, previous medical history, family history, social factors, traditional risk factors
at index stroke and association with the combined outcome (vascular events and/or vascular
death).
Baseline variables and
social factors

Ischemic
Stroke
n=600

Univariate,
HR (95%
CI)

Traditional risk Ischemic
factors and stro- Stroke
ke subtypes
n=600

Univariate,
HR (95%
CI)

Age, mean years (SD)

56 (10)

Male sex, n (%)

385 (64)

1.0 (1.01.1)***
1.3 (1.0-1.8)

Hypertension, n 354 (59)
(%)
Diabetes, n (%) 114 (19)

Personal history of
stroke, n (%)
Personal history of coronary disease, n (%)
Family history of stroke,
n (%)
Family history of MI, n
(%)
Living alone at index
stroke, n (%)
Occupation, lower education, n (%)

114 (19)

1.6 (1.22.2)**
1.9 (1.42.6)***
1.0 (0.7-1.4)

97 (17)
229 (41)

1.5 (1.0-2.0)* Hyperlipidemia, 413 (76)
n (%)
2.5 (1.8Smoking, n (%) 233 (39)
3.5)***
1.3 (1.0-1.8) WHR, mean
0.95 (0.07)
(SD)
1.3 (0.9-1.7) TOAST subtype

1.4 (1.01.8)*
45 (4.8438)***

5 Stroke prognosis
9:10 - 9:20
Long term risk of stroke versus acute coronary events after TIA and stroke: a population-based study
N.L.M. Paul1, Z. Mehta2, L. Silver3, O.C. Geraghty4, P.M. Rothwell5
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM1,Stroke Prevention
Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, John
Radcliffe Hospital, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield
Department of Clinical Neurosciences, University of Oxford, John Radcliffe Hospital, Oxford,
UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department of Clinical
Neurosciences, University of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM4,
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of
Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM5

BACKGROUND: Some preventive treatments, such as statins and antihypertensive drug classes, differ in their relative effectiveness in preventing stroke versus coronary events. However,
215 (38)
guidelines for secondary prevention of stroke are based partly on observations that fatal coronary events on long-term follow-up after TIA and stroke exceed fatal recurrent strokes. Howev173 (30)
1.7 (1.2SVD, n (%)
124 (21)
1
er, given the substantial fall in population incidence of coronary events in recent decades, it is
2.3)***
364 (63)
1.6 (1.2LVD, n (%)
73 (12)
2.5 (1.6uncertain whether this excess coronary risk remains. METHOD: We prospectively ascertained
2.3)**
4.1)***
all TIA, minor stroke (NIHSS≤5) and major stroke in a population based study in Oxfordshire,
UK, (Oxford Vascular Study, 2002-2010). Patients received best secondary prevention accordSelf-perceived psycholog- 126 (22)
0.78 (0.53Cardioembolic 98 (16)
1.9 (1.2ing to current guidelines and were followed-up face-to-face for up to 8 years. Acute coronary
ical stress, n (%)
1.1)
stroke, n (%)
3.0)**
events included fatal and non-fatal myocardial infarction and sudden cardiac death. RESULT:
Sedentary leisure time, n 108 (19)
1.3 (0.90-1.8) Cryptogenic
162 (27)
0.7 (1.0-2.4)
Of 2035 consecutive patients with cerebrovascular events, 1928 were ischaemic (832 TIA;
(%)
stroke, n (%)
778 minor stroke; 318 major stroke). Mean (SD) time to death or final follow-up was 3.1 (2.4)
Alcohol consumption >4 43 (7.6)
1.6 (0.99-2.6) Other/Undeter- 143 (24)
1.5 (1.0-2.4)
years, during which time there were 328 first recurrent strokes (8-year actuarial risk=24.6%,
times a week, n (%)
mined stroke, n
(%)
95% CI 21.5-27.7) and 96 first acute coronary events (8-year actuarial risk=10.4%, 6.7-14.2;
SSS at inclusion, mean
47.5 (13)
0.99 (0.98difference p<0.0001). The excess of recurrent stroke versus coronary events remained after
score (SD)
1.0)**
exclusion of recurrences during the first 7-days: 214 vs 88 events. Death during follow-up was
due to recurrent stroke in 88 patients and due to a coronary event in 42 (8-year risk: 5.4%,
Univariate Hazard Ratios (HR) from Cox regression models were used. MI indicates myocardi- 12-15.2 vs 2.7%, 1.9-3.5; difference p<0.0001). CONCLUSION: The long-term risk of major
al infarction;
vascular events after TIA and stroke remains substantial, but about 70% of fatal and non-fatal
WHR waist-to-hip ratio; SVD small vessel disease; LVD large vessel disease; SSS Scandinaevents are now accounted for by recurrent stroke rather than acute coronary events.
vian Stroke Scale.
*P<0.05, **P<0.01, ***P<0.001.
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9:20 - 9:30

9:30 - 9:40

IST-3 trial: impact of rt-PA on survival to 18 months post ischaemic stroke
W.N. Whiteley1, G. Cohen2, J. Wardlaw3, R. Lindley4, P.A.G. Sandercock5
on behalf of the IST-3 collaborative group

Influence of lesion location on early recovery in acute ischemic stroke: a voxel-lesion mapping study of 550 patients
P. Bentley1, G. Kumar2, P. Rinne3, S. Buddha4, J. Kalligan5, P. Sharma6, A. Mehta7, C. Beckmann8

University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3,
Sydney Medical School – Westmead Hospital and The George Institute for Global Health,
University of Sydney, Australia, Sydney, AUSTRALIA4, University of Edinburgh, Edinburgh,
UNITED KINGDOM5
BACKGROUND
The effect of rtPA on long-term survival after ischaemic stroke is uncertain. A Cochrane meta-analysis of summary data from rtPA trials before IST-3 demonstrated a non-significant increase in the odds of death (OR 1.14, 95%CI: 0.95 to 1.38) by final follow up. However, the duration of follow up in most studies was short, and the reduction of disability by rtPA treatment
could lead to longer term survival gains.
METHODS
IST-3 was a randomised, open label, trial of rtPA in patients with acute ischaemic stroke. At 6
months follow up, IST-3 found a small non-significant difference between rtPA and control in
the odds of the primary outcome ‘death or dependence’, but a statistically significant benefit
from rtPA with an ordinal analysis of the whole Oxford Handicap Scale. All patients were followed to least until 18 months in most countries. We analysed data with Kaplan Meier (KM)
and proportional hazard methods.
RESULTS
3035 patients were randomised in the trial: 1515 to rtPA and 1520 to control. By 18 months,
there was no detectable difference in the KM survival probability between groups: rtPA 0.64
(95%CI:0.62-0.66, 532 deaths) versus control 0.63 (95%CI:0.61-0.66, 542 deaths) log rank
p=0.54. Between randomisation and 18 month follow up there was a non-significant reduction
in the hazard of death with rtPA treatment after adjustment for age, NIHSS, delay from stroke
to randomisation, and infarct visible on brain imaging (hazard ratio:0.96, 95%CI: 0.85-1.09).
CONCLUSIONS
There was no detectable difference in survival between patients treated with rtPA and control
over the 18 months of follow up. The benefits of rtPA on the distribution of the 6 month Oxford
Handicap Scale did not translate into a significant longer term survival benefit.

Imperial College London, London, UNITED KINGDOM1,Imperial College London, London, UNITED KINGDOM2, Imperial College London, London, UNITED KINGDOM3, Imperial College London, London, UNITED KINGDOM4, Imperial College London, London,
UNITED KINGDOM5, Imperial College London, London, UNITED KINGDOM6, Imperial
College London, London, UNITED KINGDOM7, University of Twente, Twente, THE NETHERLANDS8
Background – The wide heterogeneity of stroke recovery depends partly upon whether certain
critical regions of the brain are lesioned. Here we ask the broader questions of: which of all
common stroke locations influence early recovery, and how much variance can be accounted
for by these?
Methods – Functional scores (NIH Stroke Scale, modified Rankin Scale) over the first week
were derived from the clinical records of 550 consecutive acute ischemic stroke patients, all of
whom presented to a single centre, and underwent MRI. Baseline severity and percentage recovery rates were related to DWI-positive lesion location using a multivariate voxel-lesion statistical mapping approach that interrogated both single voxels in isolation and conjunctions of
spatially-separate voxels.
Results - High NIHSS baseline deficit was associated with lesions to left capsule, striatum and
thalamic white matter relays, whereas high recovery rates (of overall NIHSS and its motor and
aphasia components) occurred with lesions to left frontal cortico-cortical tracts and left insular-opercular cortices. Low NIHSS (and motor component) recovery rates were associated with
lesions to bilateral parietal, medial frontal, right insula, capsule, and brainstem. The inclusion
of these regions in a multivariate conjunction model of stroke recovery rate increased variance
explained (r-squared) from 6% to 52% (or from 46% to 71% in a binary logistic model of complete versus incomplete recovery).
Conclusions – A large proportion of stroke recovery heterogeneity can be explained by lesion
location. Associations between lesion topography and outcome can be improved by data-intensive techniques that assess location in more than one place at a time.
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Quality of life after hemicraniectomy for a malignant infarct (QOLAH)
T. van Middelaar1, E. Richard2, P. van den Munckhof3, H.B. van der Worp4, P.T. Nieuwkerk5,
M.C. Visser6, J. Stam7, P.J. Nederkoorn8

Glial Fibrillary Acidic Protein (GFAP) in intracerebral haemorrhage (ICH): friend or
foe?
M. Florczak-Rzepka1, Th. Steiner2
on behalf of VISTA Collaboration

Academic Medical Center (AMC), Amsterdam, THE NETHERLANDS1,Academic Medical Center (AMC), Amsterdam, THE NETHERLANDS2, Academic Medical Center (AMC),
Amsterdam, THE NETHERLANDS3, University Medical Center Utrecht (UMCU), Utrecht,
THE NETHERLANDS4, Academic Medical Center (AMC), Amsterdam, THE NETHERLANDS5, VU University Medical Center, Amsterdam, THE NETHERLANDS6, Academic Medical Center (AMC), Amsterdam, THE NETHERLANDS7, Academic Medical Center
(AMC), Amsterdam, THE NETHERLANDS8

Department of Neurology, Medical University of Warsaw, Poland, Warsaw, POLAND1,Department of Neurology, Klinikum Frankfurt Höchst; Universitätsklinik Heidelberg,
Germany, Frankfurt, GERMANY2

Background: GFAP – a structural protein of astroglia was shown to be elevated in serum of
stroke patients. In ICH its level was proved to increase rapidly immediately after ICH onset.
Nevertheless little is known about the associations of the biomarker with the disease course and
Background In patients with space-occupying hemispheric infarction, hemicraniectomy strong- outcome.
ly reduces the risk of death. Unfortunately, this comes at the cost of an increase in severely
We aimed to assess the relation between GFAP and neurologic and radiological outcomes foldisabled patients. Data from selected populations suggest an acceptable quality of life (QoL) in lowing ICH.
the majority of survivors. The aim of this study was to assess QoL, functional outcome, depres- Methods: All ICH patients enrolled to placebo arm of one of the ICH trials were considered for
sion, and caregiver burden in patients who survived a malignant infarct after hemicraniectomy. the analysis (N=384). Serum level of GFAP was measured on admission. Neurological assessMethods Cohort study of patients operated between October 2007 and December 2011 in two
ment was done by means of the National Health Institute Stroke Scale (NIHSS) and Glasgow
university hospitals. Patients and caregivers were interviewed separately. Functional outcome
Coma Scale (GCS) on admission, in 1, 24 and 72 hours as well as 15 and 90 days after the ICH
was assessed with the modified Rankin Scale (mRS); QoL with the Medical Outcomes Study
onset. Modified Rankin Scale (mRS) was used for assessment on day 15 and 90 after ICH. Vol36-item Short-Form health survey (SF-36), Stroke Impact Scale 3.0, and a Visual Analogue
umes of hematoma and perihematomal edema as well as IVH were measured on brain CT scans
Scale (VAS); depression with the Hospital Anxiety and Depression Scale (HADS); caregiver
on admission, 24 and 72 hours afterwards. Survival probability was calculated using Cox reburden with the Caregiver Strain Index (CSI). In aphasic patients QoL was assessed by proxy.
gression model including age, baseline GCS score as well as ICH and IVH size.
Results Of 45 patients who had a hemicraniectomy, 11 (24%) died during follow-up. 25 of 34
Results: Serum level of GFAP was measured in 167 patients with supratentorial ICH. Case
eligible patients were included at a mean of 28 months (range, 6-54) after the infarct, of whom fatality in this group was 18%. GFAP level correlated significantly with neurologic outcomes
seven had a left-sided infarct. Of the surviving patients, 14 (56%) had a good functional out(baseline GCS: p=0,006, GCS and NIHSS at 1, 24 and 72 hours as well as on day 15 and 90:
come defined as mRS ≤3. Mean QoL score on SF-36 was 52 out of 100 and mean QoL on VAS p<0,001; mRS on day 15 and 90: p<0,001) and with hematoma volume (p=0,03) and total
was 44%. Scores on SF-36 were comparable between patients with left or right-sided infarct
lesion volume (hematoma+edema) (p=0,045) as measured on admission. In Cox regression
(respectively 52 and 51). 15 patients (75%) and 13 caregivers (59%) were satisfied with the
GFAP was shown to predict death 90 days after ICH (p=0,001, Exp(B)=1,112, 95%CI 1,047treatment received. Five patients (26%) had signs of depression. 14 caregivers (64%) experi1,181).
enced high level of burden, defined as CSI ≥7. Conclusion Over half of the surviving patients
Conclusion: GFAP correlates with neurological deficit over 3 months after ICH and with ICH
of a malignant infarct after hemicraniectomy have a favourable functional outcome, and three
volume on admission. GFAP and baseline GCS score predict death 90 days form ICH. GFAP
quarters are satisfied with the treatment received. QoL appears acceptable in the majority of pa- seems to be a powerful biomarker of ICH but more well-powered studies are needed for its ultitients, but the majority of caregivers experience high level of burden.
mate assessment.
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Continuous stroke unit ECG monitoring (CEM) to tracking down AF after stroke: Holter
or automated analysis strategy?

8:30 - 8:40

L. SUISSA1, S. LACHAUD2, M.H. MAHAGNE3

Atrial fibrillation detection in unselected stroke patients: Results from a 10-year follow-up Centre Hospitalier Universitaire de Nice - Stroke unit, NICE, FRANCE1,Centre Hospitalier
Universitaire de Nice - Stroke unit, NICE, FRANCE2, Centre Hospitalier Universitaire de Nice
study of 1152 consecutive patients with ischaemic stroke or TIA.
- Stroke unit, NICE, FRANCE3
L. M. Christensen1, A.Christensen2, P.Meden3, L. Leth-Jeppesen4, S. Rosenbaum5, J. Marstrand6, H. K. Christensen7
Background: Tracking down AF in stroke unit is a relevant challenge against recurrent AF-re1
University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK ,University lated stroke. Available evidence suggests the low sensibility of current guideline strategy in
AF detection. Early and prolonged continuous ECG monitoring (CEM) could improve the AF
Hospital Gentofte, Dept. of Radiology, Copenhagen, DENMARK2, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK3, University Hospital Bispebjerg, Dept. detection rate in stroke inpatient. Optimal terms of use of CEM are unknown. We compared
of Neurology, Copenhagen, DENMARK4, University Hospital Bispebjerg, Dept of Neurology, 24-hours routine Holter ECG with two different CEM analysis strategies for AF detection.
Copenhagen, DENMARK5, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, Methods: We prospectively enrolled consecutive ischemic stroke patients admitted in stroke
DENMARK6, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK7 unit. All AF-naive patients (AF history, baseline ECG) received CEM during hospitalization.
Two strategies were used to detect AF on CEM data: Holter function (hCEM) and semi-automated analysis by software (aCEM). In aCEM modality, an algorithm that detects QRS comBackground
Screening for causes of cardioembolic stroke often involves 12 lead ECG and telemetry or oth- plex of CEM data gives daily report with hourly AF risk (Figure 1). McNemar test was used to
compare first 24 H Holter to hCEM and aCEM for AF detection rate.
er methods of monitoring for short bursts arrhythmia.
Aim of study was to investigate the long-term frequency and time-course of a diagnose of atrial Results: Of the 362 patients included, 58 (16.0%) non naïve-AF patients were excluded. 304
naïve-AF stroke patients (median age: 66[55-75] years, sex ratio: 1.5, median NIHSS: 6[6fibrillation after ischaemic stroke or TIA in patients with initial work including 12-lead ECG
14]) underwent CEM with median duration of 5.3 days [3.0-9.71]. We respectively detected 22
and telemetery.
Method: Cohort follow-up study of consecutive patients with ischemic stroke or TIA diagnosed new AF (7.2%) with first 24 H Holter, 31 (10.2%) with aCEM and 42 (13.8%) hCEM (Figure
by clinical findings and CT-scan admitted within 6 hours of symptom onset to the acute stroke 2). hCEM and aCEM increased significantly AF detection rate compared to 24h Holter ECG.
hCEM detected more new AF than aCEM (+3.6%, p=0,003). Short AF episodes, cardiac paceunit from 1998 – 2001 at Bispebjerg University Hospital, Copenhagen.
maker and other AF supraventricular arrhythmias had an impact on false-negative rate (26.2%)
A comprehensive registry was set up and included diagnosis results from ECG and telemetry.
and auricular extrasystoles on false-positive rate.
Subsequent events of AFIB, recurrent ischemic stroke and death within 10 years of admission
date has retrieved by systematic review of patients’ later discharge cards, electronically accessi- Conclusions: In stroke patients, early and prolonged aCEM and hCEM both increases the AF
detection rate compared to 24 H Holter. In this study, hCEM gives the best AF detection rate.
ble within the county.
Results: 1152 patients with ischemic stroke or TIA were included in the analysis; 17,4 % of pa- We suggest that, in aCEM, the detection based only on the ventricular rythm analysis explains
tients had a prior diagnosis of AFIB and 6,1 % of patients were diagnosed during hospital stay. ist lower specificity and sensitivity. aCEM algorithm requires more improvement.
Further, 10.3 % were diagnosed with AFIB during the follow-up period. Subsequent AFIB was
diagnosed at a median of 2.3 years after the index stroke (25 % quartile: 0.7 year).
Conclusion:
We consider our results to be a conservative estimate as patients not being diagnosed in-hospital or never being admitted after diagnose are not detected. The results support the hypothesis
that atrial fibrillation may frequently be overlooked – event with systematic use of telemetry –
as 25% of patients had a new diagnose of AFIB within the first year. Further, AFIB may develop in the years after stroke and further increase these patients risk of recurrent stroke. If this patient group would benefit from e.g. pulse palpation at all contacts with the general practitioner,
remains to be determined.
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Paroxystic Atrial Fibrillation (PAF) in Patients with minor ischaemic stroke or transient
iscaemic attack.
Final Results from the SURPRISE Project on Long-term Monitoring.
L. M. Christensen1, D. W. Krieger2, S. Højberg3, F. M. Karlsen4, M. D. Jacobsen5, T. Biering-Sørensen6, R. H. Worch7, K. Ægidius8, L. L. Jeppesen9, L. Willer10, S. Rosenbaum11, J.
Marstrand12, H. K. Christensen13
Bispebjerg Hospital, University Hospital of Copenhagen, Dept. of Neurology, Copenhagen, DENMARK1,University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK2, University Hospital Bispebjerg, Dept. of Cardiology, Copenhagen, DENMARK3,
University Hospital Bispebjerg, Dept. of Cardiology, Copenhagen, DENMARK4, University
Hospital Bispebjerg, Dept. of Cardiology, Copenhagen, DENMARK5, University Hospital
Gentofte, Dept. of Cardiology, Gentofte, DENMARK6, University Hospital Gentofte, Dept.
of Cardiology, Gentofte, DENMARK7, University Hospital Bispebjerg, Dept. of Neurology,
Copenhagen, DENMARK8, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen,
DENMARK9,
University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK10, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK11, University Hospital
Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK12, University Hospital Bispebjerg,
Dept. of Neurology, Copenhagen, DENMARK13
Background
The true frequency of AF in patients with cryptogenic stroke or TIA is not well defined. Aim of
study was to estimate frequency and burden of AF in patients with cryptogenic minor stroke or
TIA by long term monitoring providing complete data on arrhythmia occurrence.
Methods
Patients with minor stroke or DWI-positive TIA were included if stroke mechanism remained
unknown after standardized work up including 24 hour telemetry. A Reveal XT®, an atrial
fibrillation sensitive loop-recorder, was implanted subcutaneously allowing continuous monitoring for up to 3 years. Arrhythmia episodes were adjudicated by senior consultant cardiologist. Endpoints include episodes of AF, time of AF and burden of AF.
A total of 85 patients were implanted and had a minimum of six months of monitoring before
final analysis. Five patients were explanted prematurely due to local infection or discomfort.
Results
In 14 patients (16.5 %) AF was documented by long term monitoring. All patients were subsequently anti-coagulated.
The burden of events was defined by duration of events. AF patients had a mean of 25 events
lasting between 1 and 4 hours (total 328 events, median 7).
Events of 10 minutes to one hour of AF occurred with a mean frequency of 217, events lasting
2 to 10 minutes occurred 932 times in mean.
Average total monitoring time was 1,5 years.
The mean time from stroke onset to first recorded event of AF was 97 days (median 98 days)
Time from stroke onset to implantation was at median 63 days, mean 87 days.
Conclusion
Paroxysmal AF is frequent and brief in patients with cryptogenic stroke. The first detected
events occurred rather late but with a substantial burden. Long term monitoring resulted in
change of treatment in one out of 6 patients in this cohort. As anticoagulant treatment improves
prognosis in patients with AF after stroke, better identification of AF is likely to reduce the burden of recurrent stroke.
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Echocardiography in patients with cryptogenic stroke: Can paroxystic Atrial Fibrillation
be predicted? Results from the SURPRISE study.
L.M. Christensen1, T. Biering-Sørensen2, D. W. Krieger3, S. Højberg4, M. D. Jacobsen5, F. M.
Karlsen6, K. Ægidius7, S. Rosenbaum8, J. Marstrand9, R. Møgelvang10, J. S. Jensen11, H. Nielsen12, L. Leth-Jeppesen13, H. K. Christensen14

Transient hypotension: an important cause of infarction in older persons
D.J. Ryan1, J.F.M Meaney2, A.J. Fagan3, R.A. Kenny4, J.A. Harbison5

University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK1,University
Hospital Gentofte, Dept. of Cardiology, Copenhagen, DENMARK2, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK3, University Hospital Bispebjerg, Dept.
of Cardiology, Copenhagen, DENMARK4, University Hospital Bispebjerg, Dept of Cardiology,
Copenhagen, DENMARK5, University Hospital Bispebjerg, Dept. of Cardiology, Copenhagen,
DENMARK6, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK7,
University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK8, University
Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK9,
University Hospital Gentofte, Dept. of Cardiology, Copenhagen, DENMARK10, University Hospital Gentofte, Dept. of Cardiology, Copenhagen, DENMARK11, University Hospital
Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK12, University Hospital Bispebjerg,
Dept. of Neurology, Copenhagen, DENMARK13, University Hospital Bispebjerg, Dept. of Neurology, Copenhagen, DENMARK14

Stroke Department, St. James Hospital, Dublin, IRELAND1,Radiology Department, St.
James Hospital, Dublin, IRELAND2, Radiology Department, St. James Hospital, Dublin, IRELAND3, Falls and Blackouts unit, St. James Hospital, Dublin, IRELAND4, Stroke Department,
St. James Hospital, Dublin, IRELAND5

Older, frail patients may utilise higher baseline blood pressures to maintain cerebral perfusion.
Anti-hypertensive therapy may be harmful in this cohort. We investigated whether episodic hypotension, while harmless in the young, may cause tissue infarction in the old.
Over 22-months, all acute strokes were prospectively screened for presence of syncope or presyncope at stroke onset. All with severe large vessel stenosis were excluded, while cases were
referred for syncope unit investigation. All underwent 1.5T MRI acutely, and suspected borderzone infarcts (BZI) were confirmed through mathlab-derived perfusion software (fig. 1). Each
case, and three age and gender matched stroke controls, underwent 5-minute phasic beat-tobeat blood pressure assessment.
Thirty-one of 596 stroke patients described presyncope or syncope at stroke onset and had patent large vessels (5.2% of all strokes). The mean age was 74 yrs. Seventeen (54.8%) patients
were on antihypertensive agents at symptom onset. Eighteen (58%) described a TIA rather than
Background
a stroke. All reported orthostatic-related hypotensive symptoms for a median of 4 years (IQR
The SURPRISE study investigated the amount of paroxysmal atrial fibrillation (PAF) in pa13.5), occurring 1.33 times/month (IQR 7.6) and were diagnosed with a hypotensive disorder;
tients with cryptogenic stroke or TIA by long-term monitoring with Reveal XT®. Previous
18 with vasovagal syncope through head-up tilt symptom reproduction, 8 with orthostatic hyreports suggest a significant relationship between the diameter of the left atrium and the preva- potension and 5 with cardiac syncope. 15 patients had an acute infarct on MRI, 11 of which
lence of atrial fibrillation.
were a BZI (73%). The BZI group were significantly older than the non-BZI group, 79yrs vs
Method
65 yrs p=0.002. Compared with 93 stroke controls, cases exhibited higher baseline blood presEchocardiography was done as a transthoragic TTE, transoesopharyngeal TEE or both – if TTE sures (141mmhg vs 126mmhg p=0.02) but also exhibited a trend towards greater variability
was conclusive or if the patient requested it, TEE was omitted. Imaging analyzed by a blinded
(6.7mmhg vs 5.51, p=0.06).
investigator. Left atrial diameter, Left Ventricular Ejection Fraction (LVEF) and the presence of Older patients that report hypotensive symptoms are susceptible to hypotension-related borderpersistent foramen ovale (PFO) were included in the analysis. Data including patient character- zone infarction, even though their baseline blood pressures are high. Caution is advised regardistics, risk factor profile, lab results, cerebral imaging and monitoring results were recorded in
ing aggressive antihypertensive therapy in this group.
all patients. No patients were diagnosed with left atrial dysfunction pre stroke.
Results
Of the 87 patients included in the study, 19.5% (17) were found to have PAF during the course
of the study. Mean left atrium diameter was 4.1 cm in the AF group vs 3.7 cm in the non AF
group (p=0.014). LVEF was 50.4 % vs 51.8 % in the non AF group, n.s. PFO was found in 18.3
%, 7.1 % in the AF group vs. 21.6% in the non AF group, n.s.
Conclusion
Left atrium diameter was larger in patients later to have documented PAF, this may reflect the
pathophysiology of AF. No significant differences were observed in LVEF and PFO.
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Significance of high-sensitivity Troponin T values for prediction of outcome in acute ischemic stroke patients: Results from the prospective TRELAS study
J.F. Scheitz1, H.-C. Mochmann2, M. Endres3, S. Tütüncü4, H.J. Audebert5, C.H. Nolte6
on behalf of the TRELAS study group
Center for Stroke Research Berlin, Charité - Universitätsmedizin Berlin, Berlin, GERMANY1,Medizinische Klinik für Kardiologie und Pulmonologie, Charité - Campus Benjamin
Franklin, Berlin, GERMANY2, Center for Stroke Research Berlin, Charité - Universitätsmedizin Berlin, Berlin, GERMANY3, Klinik für Neurologie, Charité- Universitätsmedizin Berlin,
Berlin, GERMANY4, Center for Stroke Research Berlin, Charité - Universitätsmedizin Berlin,
Berlin, GERMANY5, Center for Stroke Research Berlin, Charité - Universitätsmedizin Berlin,
Berlin, GERMANY6
Background:
Elevated troponin indicates cardiac injury and is a frequent observation in ischemic stroke patients. The aim of this study was to evaluate the prognostic value of the high-sensitivity troponin T assay in a large prospective cohort of acute ischemic stroke patients.
Methods:
From February 2011 to November 2012 all consecutive acute ischemic stroke patients were
prospectively registered in the context of the ongoing TRoponin ELevation in Acute ischemic
Stroke (TRELAS) study. The primary aim of TRELAS is to assess the coronary angiograms of
stroke patients with troponin levels above the diagnostic cut-off of myocardial infarction. TroponinT levels were obtained on admission and within 48h using a high-sensitivity assay (Roche
Elecsys®). Peak troponin was categorized in 4 groups. Patients with values below the 99th percentile of a healthy population (<14ng/l) were the reference group. The remaining patients were
divided in tertiles (14ng/l-21ng/l, 22ng/l-41ng/l and >=42ng/l). We analyzed the impact of troponin levels on unfavorable outcome (mRS>2) and mortality during the hospital stay.
Results:
Of 1152 patients analyzed, 524 had troponin values below 14ng/l (45.5%, reference). Patients
with higher troponin were older, had more severe strokes and more often renal and cardiac
diseases (all p for trend <0.01). 497 (43.2%) patients had unfavorable outcome and 50 (4.3%)
patients died during the hospital stay. Multivariable regression analysis showed an independent
association of higher troponin with unfavorable outcome and death. ORs for the two highest
troponin groups versus reference regarding unfavorable outcome were 1.60 (95%CI 1.02-2.51)
and 3.44 (2.15-5.51), respectively. Regarding mortality the OR for the highest troponin group
versus reference was 2.49 (1.08-5.73).
Conclusion:
The results of our study demonstrate that troponin measured with a high-sensitivity assay is a
strong marker for unfavorable outcome and mortality after acute ischemic stroke.
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Carotid Atherosclerosis and Risk of Subsequent Coronary Event in Outpatients with Atherothrombosis
G. Sirimarco1, P. Amarenco2, J. Labreuche3, P.J. Touboul4, M. Alberts5, S. Goto6, J. Rother7,
J.L. Mas8, D.L. Bhatt9, P.G. Steg10
Department of Neurology and Stroke Center,Bichat-Claude Bernard Hospital, University of Paris Diderot, Paris, FRANCE1,Department of Neurology and Stroke Center,Bichat-Claude Bernard Hospital, University of Paris Diderot, Paris, FRANCE2, Department of
Neurology and Stroke Center,Bichat-Claude Bernard Hospital, University of Paris Diderot,
Paris, FRANCE3, Department of Neurology and Stroke Center,Bichat-Claude Bernard Hospital, University of Paris Diderot, Paris, FRANCE4, Department of Neurology, Northwestern
University Feinberg School of Medicine, Chicago, USA5, Department of Medicine (Cardiology), Tokai University School of Medicine, Isehara, JAPAN6, Department of Neurology,
Klinikum Minden, Hannover Medical School, Minden, GERMANY7, Stroke Unit, Neurology
Department, Sainte-Anne Hospital, Paris Descartes University, Paris, FRANCE8, VA Boston
Healthcare System, Brigham and Women’s Hospital, Harvard Medical School, Boston, USA9,
Department of Cardiology, Bichat-Claude Bernard Hospital, University of Paris Diderot, Paris,
FRANCE10
Background: The presence of carotid plaque reflects overall atherosclerotic burden and may
predict coronary artery disease (CAD) events. We examined the association between carotid
atherosclerosis, history of atherothrombotic events and risk of coronary events.
Methods : Among 45227 patients enrolled in the REduction of Atherothrombosis for Continued Health (REACH) Registry between 2003 and 2004 from 3647 centers in 29 countries and
followed up for 4 years, 23364 patients with information on CP at baseline were analyzed. The
primary outcome was the composite of first occurrence of cardiovascular death, myocardial infarction (MI), or coronary hospitalisation.
Results : At baseline, CPs were present in 46% (n=10725). The prevalence of CP increased
with increasing conventional cardiovascular risk factor burden and the extent of symptomatic
vascular disease. During 4-year follow-up, 4304 patients experienced at least 1 coronary event.
After adjustment for cardiovascular risk factors and geographic region, the risk of coronary
events increased by 22% (95%CI, 14 to 30%) in patients with CPs relative to patients without.
The increased risk (95%CI) was 18% (-7 to 51%) in patients enrolled with multiple risk factors
only, 25% (16 to 35%) in patients with coronary artery disease, 46% (28 to 65%) in patients
with cerebrovascular disease and 37% (17 to 60%) in patients with peripheral arterial disease.
Carotid atherosclerosis was associated with increased risk, even among patients with prior MI
but no known stroke (P=0.001) or prior stroke but no known MI (P<0.001).
Conclusions : Carotid atherosclerosis was an independent predictor of coronary events across
all types of symptomatic vascular disease and had an incremental effect on risk regardless of
risk factors or location of vessel disease.
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A score to PREdict asymptomatic COronary artery disease in patients with ISchemic
stroke and TIA. The PRECORIS score
D. Calvet1, D. Song2, J. Yoo3, G. Turc4, J. Hoe Heo5, J.L. Mas6

Minimal plasmatic concentration of dabigatran in stroke patients
A. Tomek1, V. Matoska2, I. Sarbochova3, M. Sramek4, P. Ptacek5, J. Klima6

Neurology Department of Charles University, 2nd School of Medicine and University
Paris Descartes University, INSERM UMR 894 and Departement of Nerology, Centre
Hospital Motol, Prague, CZECH REPUBLIC1,Molecular Genetics Laboratory, Hospital Na
Hospitalier Sainte-Anne, Paris, FRANCE1,Department of Neurology, Yonsei University Col- Homolce, Prague, CZECH REPUBLIC2, Neurology Department of Charles University, 2nd
lege of Medicine, Seoul, SOUTH KOREA2, Department of Neurology, Yonsei University Col- School of Medicine and University Hospital Motol, Prague, CZECH REPUBLIC3, Neurololege of Medicine, Seoul, SOUTH KOREA3, Paris Descartes University, INSERM UMR 894
gy Department of Charles University, 2nd School of Medicine and University Hospital Motol,
4
and Departement of Nerology, Centre Hospitalier Sainte-Anne, Paris, FRANCE , Department
Prague, CZECH REPUBLIC4, Pharmakl spol. s.r.o., Prague, CZECH REPUBLIC5, Pharmakl
of Neurology, Yonsei University College of Medicine, Seoul, SOUTH KOREA5, Paris Desspol. s.r.o., Prague, CZECH REPUBLIC6
cartes University, INSERM UMR 894 and Departement of Nerology, Centre Hospitalier SainteAnne, Paris, FRANCE6
Introduction: Dabigatran etexilate is direct thrombin inhibitor approved in the prevention of
stroke and systemic embolism in patients with atrial fibrillation. Clinical use of dabigatran
Background Identifying stroke or TIA patients with severe asymptomatic coronary artery disspread quickly after its approval. One of the marketed advantages compared to warfarin is the
ease (CAD) may help to improve secondary prevention of cardiac events in stroke/TIA patients. fact that monitoring is not routinely recommended. It is advised only in cases of adverse events
The aim of this study was to derive and validate a simple score to predict the presence of se(e.g. bleeding, urgent surgery).
vere asymptomatic CAD in stroke/TIA patients. Methods The score was derived from a French Aim of study: The aim of the study was to determine minimal plasmatic concentration
hospital-based cohort of consecutive patients (n=274) between 45 and 75 years of age who had (through, Cmin) of dabigatran in cardioembolic stroke patients.
an ischemic stroke or a TIA and no prior history of CAD. We validated the score in a similar
Methods: Minimal plasmatic concentration (Through, Cmin) of dabigatran was quantified with
Korean cohort (n=1850) of women older than 55 and men older than 45 years of age. In both
liquid chromatography-tandem mass spectrometry (LC-MS/MS) method. Isotopically labeled
cohorts, severe CAD was detected by with 64-section CT coronary angiography and defined
internal standard was used for quantification (d3-dabigatran), method is validated for range 19by the presence of at least one ≥50% coronary artery stenosis. We also assessed the predictive
1900 ng/ml.
ability of the score to detect patients with left main trunk disease or 3-vessel disease. Results
Results: 38 patients, mean age 72,3 (56-89) years, 20 (56.2%) men were enrolled. 23 (60.5%)
A five-point score (Framingham Risk Score-predicted 10-year coronary heart disease risk
were treated with 150 mg b.i.d. and 15 (39.5%) with 110 mg b.i.d. All had good renal functions;
[≥20%=3, 10-19%=1, <10%=0], cervicocephalic artery stenosis [≥50%=2, <50%=1, None=0)
mean creatinine clearance (CrCl) was 84.8 mL/min (44-175). 21 (55,3%) patients were in therwas predictive of severe CAD risk in the derivation cohort (c stat=0.77 [0.70-0.84]) with exapeutical range (50-200 ng/ml), their mean minimal plasmatic concentration of dabigatran was
cellent cross-validation based in 1000 bootstrap replicates (c stat=0.77 [0.70-0.83]), and in val- 111.6 ng/ml (51.5-184.3). 10 (26,3%) patients were were in subtherapeutical range (mean 35.4,
idation cohort (c stat= 0.64 [0.62-0.67]). The predictive ability of the score was even stronger
15-45.6) and 7 (18,4%) patients were above 200 ng/ml (mean 299.1, 206.8-455). There was no
when left main trunk disease or 3-vessel disease were considered with c stat =0.83 (0.74-0.92) statistically significant correlation of cmin with CrCl; in-range patients had mean CrCl 87.95
in derivation cohort and 0.69 (0.65-0.73) in validation cohort. The prevalence of severe asymp- mL/min, above-range 67.42 mL/min and bellow-range 90.7 mL/min. There was a trend for cortomatic CAD was 18% in the derivation cohort and 37 % in the validation cohort and increased relation of cmin with age (Spearman’s rho 0.32, p=0.051).
to 44% and 51% respectively, in patients with a score of 4 or 5. With regards to left main trunk Conclusion: Due to low bioavailability and interindividual variability, monitoring of dabigatran
or 3-vessel disease, the prevalence was 4% in the derivation cohort and 8% in the validation
may be required in specific patients (e.g. older, low/high body weight, impaired renal functions)
cohort and increased to 14% in both cohorts in patients with a score of 4 or 5. Conclusion This to prevent the risk of complications. Personalized dosing strategies based on monitoring cmin
score can identify a population of stroke/TIA patients with a high prevalence of asymptomatic
should be studied in future clinical trials.
CAD.
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8:30-10:00 Oral Session Room 17
Vascular biology & Translational stroke research
Chairs: R. Bordet, France and M. Fatar, Germany
1 Vascular biology
8:30 - 8:40
Inhibition of Rho-kinase prevents oxygen-glucose deprivation-mediated cerebral barrier
disruption
K. Srivastava1, U. Bayraktutan2
The University of Nottingham, Nottingham, UNITED KINGDOM1,The University of Nottingham, Nottingham, UNITED KINGDOM2
Background: Ischaemic brain injury characterised by oxygen-glucose deprivation (OGD) is
known to induce cerebral barrier damage. Although underlying mechanisms remain largely unknown, RhoA/Rho-kinase pathway seems to be involved.
Methods: Human brain microvascular endothelial cells (HBMEC) were exposed to normoxia (25% O2, 5.5mM D-glucose), OGD (1% O2) alone and followed by reperfusion (OGD+R;
25% O2, 5.5mM D-glucose) in the absence/presence of Y-27632, a specific Rho-kinase inhibitor. The protein levels of RhoA, Rho-kinase, gp91-phox (a pivotal NADPH oxidase subunit),
catalase, occludin, claudin-5 and beta-catenin were detected by Western blotting. An in vitro
model of human blood-brain barrier (BBB) was established by co-culture of HBMEC with
human astrocytes. The integrity and functional capacity of the BBB were studied by measurements of transendothelial electrical resistance (TEER) and flux of Evan’s blue-labelled albumin
(EBA), respectively.
Results: OGD+/-R produced dramatic increases in the protein expressions of Rho-kinase, gp91phox, antioxidant enzyme catalase and in RhoA and pro-oxidant enzyme NADPH oxidase activities. Exposure of HBMEC to OGD+/-R led to emergence of oxidative stress as ascertained
by the increased formation of superoxide anion. Reperfusion of cells elevated claudin-5 and
beta-catenin protein levels, a tight junction and an adherens junction protein, respectively. OGD+/-R impaired cerebral barrier integrity as evidenced by decreases in TEER and concurrent
increases in EBA flux. Coexposure of HBMEC to OGD+/-R and Y-27632 effectively reversed
all the changes observed in aforementioned protein expressions, enzyme activities and barrier
integrity and function while suppressing superoxide anion levels.
Conclusions: Attenuation of Rho-kinase activity via Y-27632 prevents the damage inflicted on
cerebral barrier integrity and function by OGD+/-R through regulations of oxidative stress and
maintenance of proper junctional complex.

2 Vascular biology
8:40 - 8:50
Dynamic crosstalk of neutrophil granulocytes and microglia at the ischemic blood-brain
interface - role of very late antigen-4.
J. Neumann1, M. Riek-Burchardt2, R. König3, M.W. Görtler4, H.J. Heinze5, K.G. Reymann6,
M. Gunzer7
Department of Neurology, University of Magdeburg, Magdeburg, GERMANY1,Leibniz Institute for Neurobiology, Magdeburg, GERMANY2, Leibniz Institute for Neurobiology,
Magdeburg, GERMANY3, Department of Neurology, University of Magdeburg, Magdeburg,
GERMANY4, Department of Neurology, University of Magdeburg, Magdeburg, GERMANY5,
German Centre for Neurodegenerative Diseases (DZNE), Magdeburg, GERMANY6, Institute
of Experimental Immunology and Imaging, University of Duisburg-Essen, Essen, GERMANY7
Background: The pathophysiology of ischemic stroke resulting from the occlusion of arterial
vessels which leads to irreversible neuronal cell injury is further aggravated by invading peripheral immune cells. Histologically, early inflammatory infiltrates are mainly characterized by
neutrophil granulocytes. However, the cellular dynamics of neutrophil entry and the direct consequences for the affected brain area have remained unclear.
Methods: Dynamic of neutrophil adhesion, infiltration as well as interaction between microglia
and neutrophils after focal cerebral ischemia (occlusion of middle cerebral artery) in mice have
been visualized by intravital, intracranial two-photon microscopy.
Results: We show by intravital two-photon microscopy in mice that neutrophils immediately
recognize endothelial activation in stroke-related brain areas and start rolling and firm adhesion
on such sites. The following neutrophil invasion is associated with breakdown of the endothelial barrier and edema formation around sites of neutrophil exit. Microglia within the brain
recognize both, endothelial damage and neutrophil invasion. They physically shield activated
endothelia and cooperate to form membrane networks that can trap infiltrating neutrophils. Systemic blockade of Very-late-antigen 4 (VLA-4) effectively inhibits endothelial interaction as
well as brain entry of neutrophils.
Conclusion: Thus, neutrophil invasion of ischemic brain is rapid, massive and strongly compromises endothelial and microglial physiology in the affected area. Interfering with neutrophil
entry via blockade of VLA-4 might thus be a powerful early stroke treatment.
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8:50 - 9:00

9:00 - 9:10

The low-expression variant of fatty acid-binding protein 4 (FABP4) associates with asymptomatic carotid atherosclerosis
J. Saksi1, P. Ijäs2, M.I. Mäyränpää3, K. Nuotio4, J. Tuimala5, M. Jauhiainen6, M. Kaste7, P.T.
Kovanen8, P.J. Lindsberg9

Inhibition of protein kinase C-beta reverses hyperglycaemia-induced in vitro cerebral
barrier permeability through regulation of RhoA/Rho-kinase/MLC2 pathway
K. Srivastava1, B. Shao2, U. Bayraktutan3

The University of Nottingham, Nottingham, UNITED KINGDOM1,The University of NotHelsinki University Central Hospital, Department of Neurology, Helsinki, FINLAND1,Hel- tingham, Nottingham, UNITED KINGDOM2, The University of Nottingham, Nottingham,
sinki University Central Hospital, Department of Neurology, Helsinki, FINLAND2, Haartman
UNITED KINGDOM3
Institute, Department of Pathology, Helsinki, FINLAND3, Helsinki University Central Hospital,
Department of Neurology, Helsinki, FINLAND4, Finnish Red Cross Blood Service, Helsinki,
Background: Ischaemic stroke patients with hyperglycaemia (HG) develop higher volumes of
5
6
FINLAND , National Institute of Health and Welfare, Helsinki, FINLAND , Helsinki Universi- brain oedema resulting from the disruption of blood-brain barrier (BBB). This study explored
ty Central Hospital, Department of Neurology, Helsinki, FINLAND7, Wihuri Research Institute, whether activation of protein kinase C-beta (PKC-beta) and RhoA/Rho-kinase/myosin-regulaHelsinki, FINLAND8, Helsinki University Central Hospital, Department of Neurology, Helsin- tory light chain-2 (MLC2) pathway may in part account for HG-induced barrier hyperpermeki, FINLAND9
ability.
Methods: PKC-beta and RhoA activities were measured in human brain microvascular endotheBackground: Fatty acid-binding protein 4 (FABP4) has been identified as a regulator of lipotox- lial cells (HBMEC) by Peptag and Rhotekin-binding assays, respectively. The integrity of an in
ic endoplasmic reticulum (ER) stress in macrophages. Previously, we and others have shown
vitro model of human BBB comprising HBMEC and astrocytes was examined by assessments
FABP4 over-expression in stroke-susceptible carotid plaques (CP). A promoter polymorphism
of transendothelial electrical resistance (TEER) and paracellular flux of Evan’s blue-labelled
(T-87C, rs77878271) lowering FABP4 mRNA levels has been described. This led us to study
albumin (EBA). Protein expression and localisations were assessed by in-cell Western analyses
this low-expression variant (C-var) in carotid atherosclerosis (CA). Methods: Rs77878271 was and immunocytochemistry, respectively.
genotyped in patients with significant CA (HeCES, n=92) and in the Health 2000 Survey, an
Results: HG (25 mM D-glucose) significantly increased RhoA/Rho-kinase protein expressions,
epidemiological cross-sectional health survey (n=7491) with carotid ultrasound data (n=1448). MLC2 phosphorylation and PKC-beta and RhoA activities in HBMEC while markedly reducFABP4 expression was quantified from the CPs usinq qPCR and ELISA. Immunohistocheming the level of tight junction protein, occludin. HG-evoked in vitro barrier dysfunction, conistry was used to detect FABP4, ER stress markers, and to quantify apoptosis markers, activat- firmed by decreases in TEER and concomitant increases in flux of EBA, was accompanied by
ed caspase 3 (ACA3) and TUNEL reactivity. Results: Asymptomatic CA patients had higher
impairments of endothelial cytoskeleton and tight junctions. Suppression of RhoA and Rho-kifrequency of the C-var (0.14 vs 0.04, P=0.038). The C-var carriers showed 3.8-fold lower
nase activities by anti-RhoA antibody electroporation and Y-27632, respectively prevented
FABP4 mRNA levels (p=0.049) in the CPs, while high FABP4 expression was associated with morphological changes and restored plasma membrane localisation of occludin. Normalisation
lipid accumulation, plaque haemorrhages and ulcerations, apoptosis and phosphoactivated ER
of glucose levels and silencing PKC-beta activity (via specific siRNA) neutralised the effects of
stress markers. The C-var associated with a 2.7-fold reduction in ACA3 immunoreactive cells
HG on the expression, phosphorylation and activity of occludin and RhoA/Rho-kinase/MLC2
(P=0.043) with a trend towards lower TUNEL reactivity. In the Health 2000 cohort, obese
pathway components and consequently improved in vitro barrier integrity and function.
C-var carriers showed a reduction in carotid IMT (P=0.010) and less CPs (P=0.060). Homozy- Conclusions: These results suggest that HG-induced exacerbation of the BBB breakdown folgous C-var carriers showed a reduction in cardiovascular events (stroke, TIA, AMI and CHD), lowing an ischaemic stroke is mediated in large part by activation of PKC-beta.
but this was not significant (3.6% vs. 13.1% in TT and 12.6% in TC carriers, P=0.167). Conclusions: Our data suggests that high FABP4 expression associates with carotid atherosclerosis and
plaque vulnerability while reduced FABP4 expression may lead to a more stable plaque phenotype with reduced cardiovascular risk by attenuating apoptosis and ER stress. These data support the feasibility of FABP4 inhibition in the prevention of atherothrombotic complications.
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9:10 - 9:20

9:20 - 9:30

NADPH Oxidase is a key mediator of blood-brain barrier breakdown after an ischaemic
stroke
K. Vashisht1, U. Bayraktutan2

Co-application of the neuroprotectant FTY720 and rt-PA in an experimental model of
ischemic stroke
A. Cai1, J. Pfeilschifter2, H. Steinmetz3, C. Foerch4, W. Pfeilschifter5

University of Nottingham, School of Clincial Sciences, Division of Stroke, Nottingham,
UNITED KINGDOM1,University of Nottingham, School of Clincial Sciences, Division of
Stroke, Nottingham, UNITED KINGDOM2

Goethe University Hospital, Department of Neurology, Frankfurt am Main, GERMANY1,Goethe University Hospital, Department of General Pharmacology and Toxicology,
Frankfurt am Main, GERMANY2, Goethe University Hospital, Department of Neurology,
Frankfurt am Main, GERMANY3, Goethe University Hospital, Department of Neurology,
Frankfurt am Main, GERMANY4, Goethe University Hospital, Department of Neurology,
Frankfurt am Main, GERMANY5

Background
Enhanced NADPH oxidase activity and generation of superoxide anion (O2.-) may be a key
mechanism in cerebral ischaemia/reperfusion injury. O2.- may compromise blood-brain barrier
(BBB) integrity by regulating plasminogen activators (PAs) and downstream matrix metalloproteinases (MMPs).
Methods
Human brain microvascular endothelial cells (HBMEC) were exposed to 4 or 20 hours of oxygen-glucose deprivation (OGD) alone or followed by 20 hours of reperfusion with and without
inhibitors for NADPH oxidase and urokinase-type plasminogen activator, apocynin and amiloride. HMBEC were also transfected with p22phox cDNA (a NADPH oxidase subunit) and
then exposed to amiloride or an anti-uPA receptor antibody. O2.- levels and NADPH oxidase
activity were measured using cytochrome C reduction and lucigenin-enhanced chemiluminescence assays. MMP activity was measured by gelatin-zymography. Protein levels were assessed
by Western blotting and PA activities were measured using an ELISA-based assay. BBB integrity was assessed on a HBMEC-human astrocyte co-culture model by transendothelial electrical
resistance and flux of Evan’s blue albumin and sodium fluorescein.
Results
BBB permeability was disrupted by OGD alone which was further exacerbated by reperfusion.
O2.- levels and NADPH oxidase activity were increased after 4 hours of OGD alone and following reperfusion. Both OGD and reperfusion resulted in an increase in PA levels and activities, whereas MMP-2 activity was only increased after reperfusion. Transfection with p22phox
cDNA increased O2.- levels, NADPH oxidase activity and PA levels. Treatment with apocynin
normalised the increases in BBB permeability and enzyme activities observed. Amiloride exerted similar effects.
Conclusion
Reperfusion injury appears to be linked to an increase in NADPH oxidase activity and ensuing
increases in PA and MMP-2 activities. Inhibition of NADPH oxidase plays a therapeutic role in
decreasing O2.- levels, MMP-2 activity and BBB damage.

Background: Thrombolysis with rt-PA is the standard treatment for ischemic stroke patients. It
harbors an increased risk of intracerebral hemorrhage due to a degradation of the blood-brain
barrier by proteolytic enzymes, e. g. matrix metalloproteinases. FTY720 (Fingolimod), a sphingosine 1-phosphate receptor agonist which provides neuroprotection in stroke has also been
shown to protect endothelial barriers in various other studies. The aim of this study is to illustrate whether FTY720 has a positive impact on the blood-brain barrier disruption triggered by
thrombolysis.
Methods: We performed 3 h MCAO in 4 groups of 10 weeks old C57Bl/6 mice (n = 18/group).
Prior to reperfusion, the groups were treated with vehicle (0.9 % NaCl) or FTY720 (1mg/kg)
i.p., either alone or in combination with rt-PA (10 mg/kg) i. v. After 23 hours neurological impairment was tested and 200 µL of Evans Blue were injected i.v. and allowed to circulate for
1 hour before sacrifice. We measured MMP-9 activity by gelatin zymography and Evans Blue
extravasation by photometry.
Results: FTY720 in combination with rt-PA did not show a beneficial effect in terms of survival and preservation of the blood-brain barrier. It did not reduce MMP-9 activation induced by
cerebral ischemia and thrombolysis. In contrast, we saw a tendency, however non-significant
despite a large sample size of 18 mice/group, towards a greater extent of mortality and bloodbrain barrier disruption in mice who received both rt-PA and FTY720.
Conclusion: Our results do not support a specific protective effect of FTY720 on the bloodbrain barrier in cerebral ischemia and thrombolysis. The combination of FTY720 with rt-PA
may even increase the risk of thrombolysis-induced blood-brain barrier disruption and secondary intracerebral hemorrhage. This caveat should be considered if the neuroprotectant FTY720
or ist analogues are advanced towards clinical use in acute ischemic stroke.
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9:30 - 9:40
A Three year Follow-Up of Autologous Mononuclear Stem Cell Transplantation in Patients with Chronic Ischemic Stroke
P. Srivastava1, R. Bhatia2, S. Mohanty3, S. Kumaran4, A. Bhasin5
All India Institute of Medical Sciences, New Delhi, INDIA1,All India Institute of Medical
Sciences, New Delhi, INDIA2, All India Institute of Medical Sciences, New Delhi, INDIA3, All
India Institute of Medical Sciences, New Delhi, INDIA4, All India Institute of Medical Sciences, New Delhi, INDIA5
Background: The logistics and paradigms in recovery processes after Stroke have led the researchers to experiment Stem cell transplantation in neurological conditions. Stem cell (SC)
therapy has been envisioned as a therapeutic vehicle to challenge the regenerative potential of
brain as they are feasible, multipotent and help in neurofunctional gains thereby promoting recovery. We previously reported preliminary data of intravenous mononuclear stem cells (MNC)
in chronic ischemic stroke with a follow up of 24 weeks and in this study we present long term
safety and efficacy with three year follow up (156 week) of the same.
Methods: Twenty four (n=24) CIS patients were recruited with the inclusion criteria as: 3
months–2years of stroke onset, hand muscle power (MRC grade) at least 2; Brunnstrom stage
of recovery: II-IV. Twelve patients were infused with MNC and twelve acted as controls. All
patients were evaluated for safety, i.e. clinical, laboratory and radiological at 24, 78 and 156
weeks (three years).
Results and Discussion: We observed that modified Barthel Index showed statistical significant
improvement at 156th week (95 % CI : -16.19 to -0.01; p =0.041) follow up in the MNC group
as compared to controls (table 1). The 2nd and 3rd quartile for mBI in MNC group was 85 &
87.2 respectively suggesting good functionality and performance of patients in the stem cell
group. The impairment scales i.e., Fugl Meyer, ashworth tone scale, MRC for hand muscles
(MRC) did not show any significant improvement in three years which is similar to our previous published report. One of the patient reported a dermatologic rash which was found to be
unrelated to the cell transplantation. SC therapy may improve recovery after ischemic stroke
depending on the inclusion criteria for patients. The occurrence of co morbidities did not differ
between the two groups. This report has been optimistic regarding safety as we did not find any
cell related side effects / mortality till the last follow up (156th week).
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TABLE 1. Clinical and demographic data in MNC group.
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DIRECT THROMBIN INHIBITOR DABIGATRAN AS TREATMENT IN EXPERIMENTAL INTRACEREBRAL HEMORRHAGE BRAIN MODEL
S. Illanes1, C. Urrutia2, F. Vial3, P. Congett4
Instituto de Ciencias, Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE1,Instituto de Ciencias, Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE2, Instituto
de Ciencias, Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE3, Instituto de Ciencias, Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE4
Background and Purpose
In intracerebral hemorrhage, blood–brain barrier leakage of serum constituents such as thrombin might exert a direct toxic effect on brain parenchyma. Thrombin has been shown to cause
neuronal cell death both in vitro and in hemorrhage models in vivo. In hemorrhagic stroke
models, continuous release of activated thrombin from existing clots would exert severe damage to the brain tissue, whereas infusion of argatroban, a direct inhibitor of thrombin, showed a
reduced level of perihematomal infarction. In addition, previous studies have related thrombin
to blood–brain barrier damage and edema formation. We aim to use the commercially available
direct thrombin inhibitor Dabigatran etaxilate (Pradaxa®) as a treatment in a experimental ICH
mice model.
Methods
In the ICH mice C57BL/6 model, there is no further hematoma expansion after 6 hours since
the collagenase injection. Six hours after the ICH induction, mice received an intraperitoneal
injection of dabigatran etaxilate (9.0 mg/kg) or saline. Behavioural tests, physiological parameters, hematoma volume and hemispheric water content was quantified on brains 24h after the
ICH induction. A second group of animal received dabigatran etaxilate (9.0 mg/kg) or saline 6
and 24 hours after the ICH induction. Outcome was measured 48 hours after the ICH induction
in this set of animals.
Results
We observed dabigatran anticoagulatory effect for more than 8 hours measured by an in vivo
assay (lateral vein bleeding time). No further hematoma expansion was observed in dabigatran
treatment group compared to controls. Water content was significantly reduced in dabigatran
treatment group 24h (73.3% versus 78.7%. p<0.001. n=10 per group) and 48h (77.2% vs. 79.2.
p=0.02 n=9 per group) after ICH induction.
Conclusion
Administration of dabigatran etaxilate (Pradaxa ®) 6 and 24h after ICH induction reduces
peri-hematoma edema development in the collagenase ICH mice model without further hematoma enlargement. This might be a good candidate for a clinical phase II study.
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9:50 - 10:00
Molecular Correlates of Neuroimaging Findings in Acute Ischemic Stroke: Early Oxidative Stress Biomarkers of Ischemic Penumbra
S. Lorenzano1, N.S. Rost2, H. Li3, A. Chutinet4, R.E. Green5, T. Thankachan6, B. Thornell7,
K. Arai8, O. Wu9, G.J. Harris10, E.H. Lo11, J.B. Blumberg12, S.K. Feske13, K.L. Furie14
Massachusetts General Hospital and Harvard Medical School, Boston, USA1,Massachusetts General Hospital and Harvard Medical School, Boston, USA2, Massachusetts General
Hospital and Harvard Medical School, Boston, USA3, Massachusetts General Hospital and
Harvard Medical School, Boston, USA4, Massachusetts General Hospital and Harvard Medical
School, Boston, USA5, Massachusetts General Hospital and Harvard Medical School, Boston,
USA6, Massachusetts General Hospital and Harvard Medical School, Boston, USA7, Massachusetts General Hospital and Harvard Medical School, Boston, USA8, Massachusetts General
Hospital and Harvard Medical School, Boston, USA9,
Massachusetts General Hospital and Harvard Medical School, Boston, USA10, Massachusetts General Hospital and Harvard Medical School, Boston, USA11, Tufts University, Boston,
USA12, Brigham and Women’s Hospital and Harvard Medical School, Boston, USA13, Massachusetts General Hospital/Harvard Medical School and Rhode Island Hospital/Alpert Medical
School of Brown University, Boston, USA14

10:30-11:25 Auditorium
Opening/ Wepfer Award/Lecture
11:25-12:30 Oral Session Auditorium
Large clinical trials 1
Chairs: G. Hankey, Australia and K. Lees, UK
1 Large clinical trials (RCTs) A
11:25 - 11:40
Rapid blood pressure lowering in acute intracerebral haemorrhage: main results of the
INTERACT2 trial
C.S. Anderson1
The INTERACT2 Investigators
The George Institute for Global Health, Royal Prince Alfred Hospital and University of
Sydney, Sydney, AUSTRALIA1

Background: Early lowering of elevated blood pressure (BP) in acute intracerebral haemBackground: Advanced neuroimaging techniques may provide fundamental data with regard to orrhage (ICH) may improve outcome. Based on encouraging results of the pilot phase, the
second, main phase, INTEnsive blood pressure Reduction in Acute Cerebral haemorrhage Tribrain tissue viability in acute ischemic stroke (AIS). We sought to assess whether plasma biomarkers of oxidative stress predict diffusion-perfusion mismatch in AIS patients. Methods: We al (INTERACT2) was designed to test the efficacy of early intensive BP lowering in a broad
range of adults with ICH, the most serious and least treatable form of stroke.
prospectively measured plasma levels of oxidative stress biomarkers such as F2-isoprostane
Methods: INTERACT2 was an investigator initiated and conducted, international, multicentre,
(F2-isoP), total and perchloric acid Oxygen Absorbance Capacity (ORAC-TOT and ORACPCA), urinary levels of 8-oxo-7,8-dihydro-2’-deoxyguoanosine (8-OHdG), and plasma inflam- prospective, open treatment, assessor blinded endpoint, randomised controlled trial. Eligimatory and tissue-damage biomarkers such as high-sensitivity CRP (hs-CRP), matrix metallo- ble patients with spontaneous ICH within 6 hours of onset and elevated systolic BP (150-220
mmHg) were centrally allocated to receive intensive (to a target systolic level of <140 mm Hg
proteinase (MMP) 2 and MMP-9, in consecutive AIS patients presenting within 9 hours from
within 1 hour) or standard (systolic level <180 mm Hg) BP lowering treatment using intravesymptom onset. Diffusion- (DWI) and perfusion-weighted (PWI) MRI sequences were analyzed using semi-automated volumetric method. Mismatch was defined as baseline mean transit nous agents. The primary outcome was a poor outcome, defined as death or major disability
time (MTT) volume on PWI minus DWI volume. A percent mismatch cut-off of 20% was con- according to scores 3-6 on the modified Rankin Scale at 90 days. The key secondary outcome
sidered clinically significant. Results: Mismatch >20% was present in 153/216 (70.8%) patients was an ordinal analysis on this scale. Serious adverse events and mortality were also compared. The trial is registered (ACTRN1260800036239, NCT00716079, ISRCTN73916115)
(69.2+/-14.3 years; 41.2% women). Compared to those without MRI evidence of mismatch or
and funded by the National Health and Medical Research Council (NHMRC) of Australia.
mismatch ≤20%, patients with mismatch >20% were more likely to have higher F2-isoP (p=
Results: Between October 2008 and August 2012, a total of 2839 patients (mean age 63.5
0.15) and ORAC-PCA (p= 0.02). After adjustment for confounders, multivariate binary logisyears; 62.9% male) were enrolled from 144 hospitals in 21 countries. Data on the primary outtic regression demonstrated that plasma F2-isoP (OR 2.44 95% CI 1.19-4.98; p= 0.01) was an
independent molecular predictor of PWI-DWI mismatch >20%. ORAC-TOT significantly cor- come at 90 days were known in 2794 (98.3%) patients.
Conclusions: The main results of INTERACT2 will be presented to provide, for the first time,
related with mismatch salvage volume (Spearman’s ρ= 0.18, p= 0.049) and mismatch salvage
evidence for any beneficial effects of early intensive BP lowering in ICH.
percentage (Spearman’s ρ= 0.21, p= 0.025). Conclusions: Elevated hyperacute plasma levels
of F2-isoP are associated with radiographic evidence of mismatch in AIS subjects. If validated,
these findings may provide further understanding of the role of oxidative stress in cerebral tissue fate during acute ischemia.
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11:40 - 11:55

11:55 - 12:10

The Surgical Trial in Lobar Intracerebral Haemorrhage (STICH II): Results
A.D. Mendelow1, B.A. Gregson2, E. Rowan3, P. Mitchell4, A. Gholkar5, G. Murray6
STICH II Investigators

DOUBLE-BLIND, PLACEBO CONTROLLED, RANDOMIZED, MULTICENTER
STUDY TO INVESTIGATE CHINESE MEDICINE NEUROAID EFFICACY ON
STROKE RECOVERY (CHIMES)
C. Chen1
CHIMES Investigators

Newcastle University, Newcastle upon Tyne, UNITED KINGDOM1,Newcastle University,
Newcastle upon Tyne, UNITED KINGDOM2, Newcastle University, Newcastle upon Tyne,
UNITED KINGDOM3, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM4,
Newcastle University, , UNITED KINGDOM5, Edinburgh University, Edinburgh, UNITED
KINGDOM6

National University of Singapore, Singapore, SINGAPORE1

Background and aims : Meta-analyses of Traditional Chinese Medications (TCM) in stroke
have concluded that the evidence for efficacy and safety is scanty due to a lack of well designed
Background
randomized placebo controlled clinical trials [Wu et al, 2007; Zhang et al, 2009]. NeuroAiD is
The treatment of spontaneous supratentorial intracerebral haemorrhage (ICH) has been the sub- a TCM which has been shown to restore neurological and cellular function in animal models of
ject of controversy for over 50 years ever since McKissock published the first prospective ran- stroke by repair processes (Heurteaux, 2010). Previous clinical studies on patients 2 weeks to 6
domised controlled trial of operation versus conservative treatment for ICH. That trial revealed months after index stroke have shown that NeuroAiD increases recovery in terms of neurologia worse outcome for those patients who underwent surgery, initiating controversy over seleccal disability and functional outcome [Chen et al, 2009] and may be beneficial as part of a posttion of surgical candidates and utilization of surgery. Neurosurgeons recognise many situations stroke rehabilitation programme. In the CHIMES study, the hypothesis that NeuroAiD is suwhere removal of haematomas appears to improve outcome: for example every neurosurgeon
perior to placebo in reducing neurological deficit and improving functional outcome within 72
would evacuate a large postoperative haematoma following an elective craniotomy. Meta-anal- hours of acute ischemic stroke in patients with cerebral infarction of intermediate severity (6 ≤
ysis of 14 trials of surgery for ICH suggests that early surgery has an advantage over initial
NIHSS ≤ 14) is investigated. Methods : Details of the study protocol have been published [Venconservative treatment and post hoc analysis of the first Surgical Trial in Intra Cerebral Haem- ketasubramanian et al, 2009]. Results : CHIMES recruited its target of 1100 patients in June
orrhage (STICH) suggested that lobar haematomas near the surface had a better outcome with
2012 and database lock was accomplished in January 2013. It involved sites in the Philippines,
craniotomy.
Singapore, Thailand, Sri Lanka, Hong Kong and Malaysia. Safety data for additional laboratory
Methods
tests was conducted in Singapore sites at the request of the Singapore regulators. These results
STICH II has completed the recruitment of 601 patients with superficial lobar haematomas of
were analysed with the investigators and steering committee remaining blinded to the treatment
10 to 100ml within 1cm of the cortex surface. Patients were randomised to early surgery (with- allocation [Young et al, 2010] and showed no safety concerns. The planned primary and secin 12 hours) or to initial conservative treatment. In STICH II a five day CT scan was obtained
ondary analyses will be reported. Conclusions : CHIMES is the largest trial investigating the
in each group, so it will be possible to evaluate the hypothesis that the volume of clot reduction efficacy of a TCM on stroke recovery after acute stroke, performed in compliance with internais correlated with favourable outcome. The six month follow-up should be completed by the
tional guidelines and using Western clinical trial standards. It would therefore be a significant
end of January 2013.
contribution to the evidence base for the efficacy and safety of TCM in stroke.
Results
The final results of STICH II will be presented to the public domain for the first time in this paper.
Conclusions
Even if a neutral result evolves, the relationship between initial ICH volume and five day volume, as determined by the five day CT scan, will become clear and lend support, or otherwise,
to other strategies that seek to minimise clot expansion or promote clot size reduction such as
those being tested in the MISTIE and CLEAR Trials in which clot lysis is achieved with drainage and topical tPA.
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12:10 - 12:20

12:20 - 12:30

The third international stroke trial (IST-3): benefits of iv thrombolysis on functional outcome and health-related quality of life (HRQoL) persist to 18 months after treatment
P.A.G. Sandercock1, R.I. Lindley2, J.M. Wardlaw3, M.S. Dennis4, G. Cohen5
IST3 collaborative group

Effects of Blood Pressure Targets in Patients with Recent Lacunar Stroke: Results of the
SPS3 Trial
O.R. Benavente1, R.G. Hart2, L.A. McClure3, P.E. Pergola4, R. Conwit5
The SPS3 Investigators

University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Sydney, Sydney, AUSTRALIA2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, University of
Edinburgh, Edinburgh, UNITED KINGDOM4, University of Edinburgh, Edinburgh, UNITED
KINGDOM5, Edinburgh, 6

University of British Columbia, Vancouver, CANADA1,University of McMaster, Hamilton,
CANADA2, University of Alabama at Birmingham, Birmingham, USA3, University of Texas,
San Antonio, USA4, NIH-NINDS, Washington, USA5

Background:
Background: IST-3 assessed the short- and long-term effects of i.v. rtPA for acute ischaemic
Hypertension is the single most powerful risk factor for stroke, and lowering blood pressure
stroke. We assessed whether the benefits in functional outcome and HRQoL at six months per- (BP) is proven to prevent stroke. Lacunar strokes account for >25% of brain infarcts. Despite
sisted to 18 months. Design: Multi-centre, randomized, open trial of intravenous rtPA 0.9 mg/kg their frequency and importance, no clinical trial has focused on this stroke subtype. Optimal
in acute ischaemic stroke <6h. Patients were followed up at 6 & 18 months. Outcome was astarget levels of BP control to prevent stroke recurrence in patients with cerebral small vessel
sessed by the Oxford Handicap Scale (OHS); HRQoL by the EQ5D, and questions about other disease are lacking. We hypothesized that targeting systolic BP (SBP) <130 mmHg would reaspects of function. The OHS and the 5 3-level domains of EQ5D were analysed by ordinal lo- duce stroke recurrence in patients with recent lacunar stroke.
gistic regression, adjusting for key baseline prognostic factors. Results. At 18 months 393/1515 Methods: The SPS3 trial (NCT00059306) is a randomized multicenter clinical trial conducted
(32%) allocated alteplase vs 354/1520 (28%) control were alive and independent (OHS 0-2),
in 8 countries, aimed at defining strategies for reducing stroke recurrence, cognitive decline,
odds ratio (OR) 1.27 (95% CI 1.04-1.56, p=0.02). Adjusted ordinal analysis of OHS showed a
and major vascular events. Patients had MRI-proven symptomatic lacunar infarcts, and were
favourable shift in the distribution of OHS; OR 1.30 (95% CI 1.10-1.54, p=0.002), Across each assigned in factorial design to: A)Aspirin 325 mg/d vs Aspirin 325 +Clopidogrel 75 mg/d.
domain of the EQ5D, alteplase was associated with significantly reduced adjusted proportion- (double-blinded) B)Two targets of SBP; “higher” (130-149 mmHg) vs “lower” (<130 mmHg).
al odds of having problems with: self-care (0.69, 95% CI 0.55-0.85, p=0.001), usual activities (open-label with blinded event assessment)
(OR 0.75, 95% CI 0.61-0.92, p=0.006), mobility OR 0.76, 95% CI 0.62-0.94, p=0.01), pain
Results: We recruited 3020 participants, mean age 63 y. At 1 y, mean SBP was 138 mmHg in
or discomfort (OR 0.80, 95% CI 0.65-0.98, p=0.035) but not anxiety or depression (OR 0.96,
the higher and 127 mmHg in the lower group. At last study visit, mean difference in SBP be95% CI 0.78- 1.18). rt-PA was associated with significant absolute reductions in the number of tween groups was 11 mmHg. Mean follow-up was 3.7 y and rate of recurrent stroke among
patients per 1000 patients treated reporting (95% CI): ‘stroke left me with problems’ 87 (41those assigned to higher target was 2.77%/y, compared with 2.25% in the lower target group
133), ‘need help with everyday activities’ 79 (27-132) ‘need help to walk’ 50 (-4-104), ‘major (HR 0.81, 95% CI 0.64-1.03). Intracerebral hemorrhage was reduced by 63% in those assigned
problems speaking’, 50 (2-99). Conclusion. Allocation to rt-PA was associated with statistically to the lower target group (HR 0.37 95% CI, 0.14-0.89, p=0.03). Serious complications of BP
significant improvements in functional outcome (OHS) and HRQoL at 18 months; the size
lowering were infrequent and equal between groups. Additional efficacy and safety data will be
of the absolute differences suggest that these health gains are clinically significant. IST-3 is the presented.
first trial to show that the benefits of rt-PA are maintained at least to 18 months and the first to
Conclusions: Lowering systolic blood pressure to a target of <130mmHg in patients with recent
confirm rt-PA improves HRQoL.
lacunar stroke significantly reduced intracerebral hemorrhage and is likely to reduce all stroke.
The lower target is safe and well tolerated.
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12:45-14:15 Room 7,8,11,12
Lunch Satellite Symposium Boehringer Ingelheim

12:45-14:15 Room 14,15,16
Lunch Satellite Symposium Moleac

Making every second count—challenges in acute stroke management
Chairs: W. Hacke, Germany and P. Goldstein, France

New perspectives on the use of natural substances in stroke recovery
Chairs: M.-G. Bousser, France and C. Chen, Singapore

12:45–12:50
Welcome & introduction

Introduction
M.-G. Bousser, France and C. Chen, Singapore

12:50–13:05
Thrombolysis and the transformation of stroke management: where next?
W. Hacke, Germany

The use of traditional medicine for stroke
M. Liu, CN

13:05–13:20
Prehospital management of acute ischemic stroke: how can we do better?
P. Goldstein, France
13:20–13:35
In-hospital management of acute ischemic stroke: how can we do better?
D. Hargroves, UK
13:35–13:50
Breaking news from the IST-3 Group
P. Sandercock, UK

Pharmacology of natural substances
M. Lazdunski, France
CHIMES trial results
C. Chen, Singapore
Panel discussion
Speakers
Industry sponsored lunch symposium by Moleac

13:50–14:15
General discussion with the audience and close
Industry sponsored lunch symposium by Boehringer Ingelheim
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12:45-14:15 Room 2,3,4
Lunch Satellite Symposium Bayer

14:30-16:30 Auditorium
Educational Symposium 1 Management of hypertension in acute ICH

Guidance and real-world experience with oral anticoagulation in atrial fibrillation – what the neurologist needs to know
Chairs: H.-C. Diener, Germany, and K. Fox, UK

Management of hypertension in acute ICH
Chairs: C. Anderson, Australia and P. Bath, UK

Welcome and introduction
H.-C. Diener, Germany
Anticoagulation and AF-related stroke – time for change
K. Fox, UK

Therapeutic targets for the management of hypertension in acute ICH
P. Bath, UK
Which patients with ICH are likely to benefit most from rapid blood pressure lowering?
E. Heeley, Australia

New treatment options – from studies to clinical practice
B. Norrving, Sweden

What is the relationship between effects of timing and degree of blood pressure control on
haematoma volumes and outcomes?
C. Stapf, France

Real-world patient management – what we currently know
S. Haas, Germany

Further updates on the INTERACT 2 results
C. Anderson, Australia

Summary and close
K. Fox, UK

Implications for clinical practice
J. Saver, USA

Industry sponsored lunch symposium by Bayer

12:45-14:15
E-Poster Session Red p. 220
and Poster Session Red p.276
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14:30-16:00 Room 7,8,11,12
Joint Symposium 1 ESC/ESNCH
Hot Debates in Neurosonology
Chairs: L. Csiba, Hungary and M.G. Hennerici, Germany
Controversy
Pro: Sonothrombolysis will become standard treatment
A. Alexandrov, USA
Contra: Ultrasound therapy of acute stroke is doomed to failure
S. Meairs, Germany
Microemboli detection – is it worth the trouble ?
H. Markus, UK
Does ultrasound make a difference in the setting of acute stroke
C. Molina, Spain

14:30-16:00 Oral Session Room 14,15,16
Small vessel stroke and white matter disease
Chairs: H. Bäzner, Germany and D. Tanne, Israel
1 Small vessel stroke and white matter disease
14:30 - 14:40
Homocysteine, kidney function and progression of cerebral small vessel disease. The
SMART- MR study
R.P. Kloppenborg1, M.I. Geerlings2, F.L. Visseren3, M. Vermeulen4, Y. van der Graaf5, P.J.
Nederkoorn6
Academic Medical Center, Amsterdam, THE NETHERLANDS1,Julius Center for Health
Sciences and Primary Care, Utrecht, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, THE NETHERLANDS3, Academic Medical Center, Amsterdam, THE
NETHERLANDS4, Julius Center for Health Sciences and Primary Care, Utrecht, THE NETHERLANDS5, Academic Medical Center, Amsterdam, THE NETHERLANDS6
Background
Increased homocysteine level and decreased kidney function have both been implicated as contributing factors for cerebral small vessel disease, but longitudinal studies are scarce. Homocysteine level and kidney function also confound each other. We investigated the associations of
homocysteine level and kidney function with progression of cerebral small vessel disease. Furthermore, we investigated the prospective relationship between homocysteine level and change
in kidney function at follow-up and vice versa.
Methods
Within the SMART-MR study, a prospective cohort study on brain changes on MRI in patients
with symptomatic atherosclerotic disease, 663 patients (57±9 yrs) had vascular screening and
1.5 Tesla MRI at baseline and after a mean follow-up of 3.9 years. Regression analysis was
used to estimate the longitudinal association between hyperhomocysteinemia, and estimated
Glomerular Filtration Rate (eGFR) with presence and progression of total WML volume and
LIs and the relationship between homocysteine levels at baseline and kidney function at follow-up and vice versa.
Results
After adjusting for age, sex, follow-up time, baseline WML volume, eGFR, and vascular risk
factors, hyperhomocysteinemia was associated with total WML volume at baseline and progression of total WML volume (OR 2.6, 95% CI 1.4-5.0, p=0.003), but not with progression
of lacunar infarcts (OR 1.9, 0.9-4.1). Worse kidney function was associated with total WML
volume at baseline but not at follow-up. Interestingly, increased homocysteine levels predicted
worse kidney function at follow-up but not vice versa.
Conclusion
Hyperhomocysteinemia level predicts both WML progression and kidney dysfunction in patients with atherosclerotic disease. This suggests a role for homocysteine in the development of
CSVD and suggests that kidney dysfunction represents end-organ damage in small vessel disease rather than being a causal agent.
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Figure 1. Odds Ratio (95% CI) for progression of WML between quintiles of HCY level (in
2 Small vessel stroke and white matter disease
µmol/L) compared to lowest quintile. Lowest quintile used as reference. Analysis adjusted for
age, sex, follow-up time, baseline WML volume, eGFR, systolic blood pressure, diastolic blood 14:40 - 14:50
pressure, diabetes mellitus, BMI, cholesterol level, smoking, alcohol use, IMT
Early and three month follw up 3Tesla MRI imaging of a cohort of patients with lacunar
stroke
G. Gulli1, N. Micheletti2, G. Tomelleri3, M. Cappellari4, P. Bovi5, G. Moretto6, F.B. Pizzini7
Stroke Unit, UOC Neurologia, DAI di Neuroscienze, Azienda Ospedaliera Universitari Integrata, Verona, Verona, ITALY1,UOC Neurologia, DAI di Neuroscienze, Azienda
Ospedaliera Universitari Integrata, Verona, Verona, ITALY2, UOC Neurologia, DAI di Neuroscienze, Azienda Ospedaliera Universitari Integrata, Verona, Verona, ITALY3, Stroke Unit,
UOC Neurologia, DAI di Neuroscienze, Azienda Ospedaliera Universitari Integrata, Verona,
Verona, ITALY4, UOC Neurologia, DAI di Neuroscienze, Azienda Ospedaliera Universitari Integrata, Verona, Verona, ITALY5, UOC Neurologia, DAI di Neuroscienze, Azienda Ospedaliera
Universitari Integrata, Verona, Verona, ITALY6, UOC Neuroradiologia, DAI Patologia e Diagnostica, Azienda Ospedaliera Universitari Integrata, Verona, Verona, ITALY7
Background
High resolution neurovascular imaging may contribute to the clarification of mechanisms causing small vessel disease (SVD). This prospective pilot study evaluates a cohort of patients with
lacunar stroke studied by mean of high resolution 3 T MRI.
Methods
19 patients with lacunar stroke were recruited and 3T MRI (FLAIR-GRE-DWI-MRI-angio)
scan was performed within 10 days from the event and at three months. SVD severity was assessed by Fazekas scale.
Results
First MRI - the mean lesion volume of the acute lacunar infarct on DWI was 1,04 cm3. Patients
were divided into two groups according to the starting Fazekas scale score. 13 patients had
MID SVD (Fazekas 1-2), 6 patients had MODERATE to SEVERE SVD (Fazekas 3-6). 23%
(3/13) of MID patiens and 83% (5/6) of MOD-SEV patients have at least 1 GRE + lesion on the
first scan.
Follow up MRI - 3 patients in the MOD-SEV group and no patients in the MID group had at
least one new asymptomatic DWI+ lesion in the follow-up scan. 2 patients in the MOD-SEV
group and no patients in the MID group showed either enlarged or additional GRE+ lesions.
All patients with new DWI lesions or enlarged/additional GRE lesions were started on new anti-platelet treatment after the first event.
The FAZEKAS score increased from 1 to 2 in three MID patients and remained unchanged in
all MOD-SEV patients.
Angio RM - No patient has shown sign of intracranial arteriosclerosis in the angioMRI both in
the first and second exam.
Discussion
The evolution of SVD may be rapid (i.e. < 3 months). Subclinical vascular events in patients
with moderate to severe SVD occur even when antiplatelet treatment is started, suggesting that
SVD in these patients is not a thrombotic process. Long term benefit of antiplatelet treatment
in MOD-SEV patients, who also may show new GRE lesions at three months, must be tested in
larger and randomised trials.
In our cohort, intracranial arteriosclerosis did not seem to play a role in the pathogenesis of
SVD.
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14:50 - 15:00

15:00 - 15:10

Rare genetic variants in genes of NO metabolism in lacunar stroke patients.
C.M.J. Loos1, J. Staals2, H.J.M. Smeets3, R.J. van Oostenbrugge4

Functional MRI with verbal memory task in patients with moderate to severe leukoaraiosis and mild cognitive impairment: preliminary results and clinical implications
A. Chiti1, G. Gialdini2, M. Gennaro3, E. Terni4, N. Giannini5, M. Cosottini6, I. Pesaresi7, P.
Cecchi8, G. Tognoni9, G. Orlandi10, U. Bonuccelli11, D. Inzitari12
on behalf of the VMCI-Tuscany Study Group

Department of Neurology and Cardiovascular Research Institute Maastricht (CARIM),
Maastricht University Medical Center., Maastricht, THE NETHERLANDS1,Department
of Neurology and Cardiovascular Research Institute Maastricht (CARIM), Maastricht University Medical Center., Maastricht, THE NETHERLANDS2, Department of Clinical Genomics, and
Cardiovascular Research Institute Maastricht (CARIM), Maastricht University Medical Center.,
Maastricht, THE NETHERLANDS3, Department of Neurology and Cardiovascular Research
Institute Maastricht (CARIM), Maastricht University Medical Center., Maastricht, THE NETHERLANDS4

Neurological Clinic, Department of Clinical and Experimental Medicine, University of
Pisa, Pisa, ITALY1,Neurological Clinic, Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, ITALY2, Neurological Clinic, Department of Clinical and Experimental Medicine, University of Pisa, Pisa, ITALY3, Neurological Clinic, Department of Clinical
and Experimental Medicine, University of Pisa, Pisa, ITALY4, Neurological Clinic, Department
of Clinical and Experimental Medicine, University of Pisa, Pisa, ITALY5, Unit of NeuroradiolBackground - In normal vascular physiology, nitric oxide (NO) plays a key role in regulating
ogy, Azienda Ospedaliero-Universitaria Pisana, Pisa, ITALY6, Unit of Neuroradiology, Azienda
the function of vascular endothelium. Endothelial dysfunction is thought to play an important
Ospedaliero-Universitaria Pisana, Pisa, ITALY7, Unit of Neuroradiology, Azienda Ospedalierole in the pathogenesis of cerebral small vessel disease (cSVD). As evidence suggests that
ro-Universitaria Pisana, Pisa, ITALY8, Neurological Clinic, Department of Clinical and Experigenetic factors contribute to the pathogenesis of cSVD, we tested for rare genetic variants in
mental Medicine, University of Pisa, Pisa, ITALY9,
4 major genes regulating NO metabolism in highly selected, well-phenotyped patients with
Neurological Clinic, Department of Clinical and Experimental Medicine, University of Pisa,
cSVD.
Pisa, ITALY10, Neurological Clinic, Department of Clinical and Experimental Medicine, UniMethods - We selected 32 first-ever lacunar stroke patients < 70 years with a positive first-deversity of Pisa, Pisa, ITALY11, Department of Neurological and Psychiatric Sciences, Universigree family history of stroke and with extensive white matter lesions on brain MRI. We directly ty of Florence, Florence, ITALY12
sequenced exons and intronic flanking regions of NOS3, GCH1, DDAH2 and NOX4 genes and
recorded all rare variants (minor allele frequency < 1 %) and predicted their possible pathogen- Background: Moderate to severe leukoaraiosis is a predictor of transition to dementia in paic effect on splicing and/or protein function by using different software-based bioinformatical
tients with mild cognitive impairment (MCI). In such patients, not only executive, but also
tools.
memory functions can be impaired. Cortical activation during memory tasks has never been
Results - We detected 21 rare variants scattered over the NOS3, GCH1, DDAH2 and NOX4
evaluated. Methods: 9 patients with moderate to severe leukoaraiosis (modified Fazekas Scale
genes. Four of these rare variants (2999 G/A in NOS 3 and 291 G/T, 909 C/G and 938 C/T in
Score 2-3, respectively) and MCI (vascular MCI, V-MCI group; mean age 74 years, range 67NOX4) were likely pathogenic and were found in 25% of our population. Furthermore, 2 of
79) underwent a specific fMRI protocol at high-field strenght (3 Tesla), in addition to conventhese rare, likely pathogenic variants (909 C/G and 938 C/T) and one rare intronic variant (847- tional morphological imaging. fMRI experiments explored verbal memory and were designed
40T/C) in NOX 4 co-occurred and were each detected in the same 6 of our 32 (19 %) lacunar
according to previously described experiences (1). fMRI was also performed in 9 MCI patients
stroke patients.
without moderate to severe leukoaraiosis (non vascular MCI, NV-MCI group; mean age 74
Conclusion - We identified rare variants in genes regulating vascular NO metabolism. Of these, years, range 70-84) and in 9 cognitively normal elderly (NE; mean age 71 years, range 65-75).
two likely pathogenic variants in the NOX4 gene were found in a substantial portion of our pa- Results: NE exhibited a prominent activation in left emisphere (inferior and middle frontal gytients. Therefore it seems that dysfunction of the NOX 4 protein could play an important role
rus, angular gyrus, inferior parietal gyrus) and bilateral cuneus. Compared to NE, MCI group
in endothelial dysfunction in cSVD. Further research to explore the biological mechanism unshowed a similar pattern, with the additional activation of right angular gyrus (Z > 2.3; p <
derlying these rare variants and to determine the exact role of NOX 4 in cSVD seems warrant- 0.05. FIGURE 1). V-MCI group showed a greatly reduced involvement of areas activated in
ed.
NE, with concomitant activation of large areas in right emisphere (angular gyrus, superior temporal gyrus and inferior parietal gyrus. Z > 2.3; p < 0.05. FIGURE 2). Conclusion: In comparison to NE and even to NV-MCI, V-MCI patients may be associated with an extremely modified
functional network underlying memory impairment and extensively involving the right emisphere, probably as an attempt of compensation. Further refinement of such patterns and accurate follow-up could help to determine which cases are at high risk of transition to dementia,
prompting early therapy.
References:
1. Daselaar SM, Rombouts SARB, Veltman DJ, Raaijmakers JGW, Lazeron RHC, Jonker C.
NeuroImage 2001; 13: 1113–1120.
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15:10 - 15:20
DILATED PERIVASCULAR SPACES IN CADASIL
M. YAO1, D. Hervé2, E. Jouvent3, M. Duering4, S. Reyes5, O. Godin6, M. Dichgans7, H.
Chabriat8
Univ Paris Diderot, Sorbonne Paris Cité, and Department of Neurology, AP-HP, Lariboisière Hospital,F-75475, Paris, FRANCE1,Univ Paris Diderot, Sorbonne Paris Cité, and
Department of Neurology, AP-HP, Lariboisière Hospital,F-75475, Paris, FRANCE2, Univ
Paris Diderot, Sorbonne Paris Cité, and Department of Neurology, AP-HP, Lariboisière Hospital,F-75475, Paris, FRANCE3, Institute for Stroke and Dementia Research, Medical Centre,
Ludwig-Maximilians-University, Marchioninistraße 15 ; Munich Cluster for Systems Neurology, Munich, GERMANY4, Department of Neurology, AP-HP, Lariboisière Hospital,F-75475,
Paris, FRANCE5, INSERM UMR 708 F-75205, Paris, FRANCE6, Institute for Stroke and Dementia Research, Medical Centre, Ludwig-Maximilians-University, Marchioninistraße 15;Munich Cluster for Systems Neurology, Munich, GERMANY7, Univ Paris Diderot, Sorbonne
Paris Cité, INSERM UMR 740 F-75205 Paris, France and Department of Neurology, AP-HP,
Lariboisière Hospital, F-75475, Paris, FRANCE8
Background: Dilated perivascular spaces (dPVS) have been associated with aging and hypertension-related cerebral microangiopathy. Their radiological and clinical relevance in CADASIL, a genetic model of ischemic small vessel disease, have been poorly evaluated. We investigated the severity of dPVS according to their location and evaluated their potential risk factors
and clinical relevance in a cohort of CADASIL patients as well as their association with the
other MRI markers of the disease.
Methods: Demographic and MRI data of 344 patients from a prospective cohort study were
analyzed. The severity of dPVS was evaluated separately in the anterior part of temporal lobes,
subinsular areas, basal ganglia and white-matter using a validated semiquantitative scale. Logistical regression and multiple linear regression models were used to determine the risk factors
related to the severity of dPVS in different areas and their relationships with the main clinical
performances and MRI markers of the disease.
Results: In the whole cohort, the severity of dPVS was found to increase with age in each brain
area (p<0.001). The severity of dPVS in the temporal lobes or within the subinsular areas was
found strongly related to the volume of white-matter hyperintensities (WMH, p<0.001). Conversely, no significant association was detected with the volume of lacunar infarcts, number
of microbleeds or brain parenchymal fraction. Only the severity of dPVS in white-matter was
found negatively related to Mattis DRS score (p=0.01,&#946;=-0.13) without any significant
difference between demented and non-demented subjects (p=0.63).
Conclusions: The present results confirm that dPVS in the temporal lobes and in the subinsular areas are common MRI features in CADASIL. They suggest that the pathogenesis of dPVS
might not be identical throughout the whole brain in this disease and that dPVS in these two
areas may share some common pathophysiological mechanisms with the development of WMH
in CADASIL.
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15:20 - 15:30
ENDOTHELIAL DYSFUNCTION IN CADASIL: ROLE OF CIRCULATING PROGENITOR CELLS AND BIO-HUMORAL MARKERS
F. Pescini1, A.M. Gori2, F. Cesari3, B. Giusti4, L. Ciolli5, M.T. Dotti6, I. Donnini7, S. Nannucci8, R. Valenti9, E Adriano10, M. Balestrino11, A.M. Basile12, L. Pantoni13, R. Abbate14, D. Inzitari15

supporting the hypothesis of the presence of endothelial dysfunction in this disease and its potential role in modulating phenotype.
Reference:
1Pescini F et al. Stroke 2010;41:218-223

Department of Neurological and Psychiatric Sciences, University of Florence and Azienda
Ospedaliero Universitaria Careggi, Florence, ITALY1,Dep of Medical and Surgical Critical
Care, Atherothrombotic Diseases Center, University of Florence and Azienda Ospedaliero Universitaria Careggi, Florence, ITALY2, Dep of Medical and Surgical Critical Care, Atherothrombotic Diseases Center, University of Florence and Azienda Ospedaliero Universitaria Careggi,
Florence, ITALY3, Dep of Medical and Surgical Critical Care, Atherothrombotic Diseases Center, University of Florence and Azienda Ospedaliero Universitaria Careggi, Florence, ITALY4,
Department of Neurological and Psychiatric Sciences, University of Florence and Azienda
Ospedaliero Universitaria Careggi, Florence, ITALY5, Department of Neurological, Neurosurgical and Behavioural Sciences, University of Siena, Policlinico “Le Scotte”, Siena, ITALY6,
Department of Neurological and Psychiatric Sciences, University of Florence and Azienda
Ospedaliero Universitaria Careggi, Florence, ITALY7, Department of Neurological and Psychiatric Sciences, University of Florence and Azienda Ospedaliero Universitaria Careggi, Florence, ITALY8, Department of Neurological and Psychiatric Sciences, University of Florence
and Azienda Ospedaliero Universitaria Careggi, Florence, ITALY9,
Department of Neuroscience, Ophthalmology and Genetics, University of Genova, Genoa, ITALY10, Department of Neuroscience, Ophthalmology and Genetics, University of Genova, Genoa, ITALY11, Department of Neurosciences, University of Padua, Padua, ITALY12, Department
of Neurological and Psychiatric Sciences, University of Florence and Azienda Ospedaliero Universitaria Careggi, Florence, ITALY13, Dep of Medical and Surgical Critical Care, Atherothrombotic Diseases Center, University of Florence and Azienda Ospedaliero Universitaria Careggi,
Florence, ITALY14, Department of Neurological and Psychiatric Sciences, University of Florence and Azienda Ospedaliero Universitaria Careggi, Florence, ITALY15
Background: Among pathogenic processes in CADASIL, endothelial dysfunction has been hypothesized. Recently, we found an association between low levels of bone marrow-derived circulating cells and the disease1 [1].
Objective: To evaluate the role of biomarkers of endothelial dysfunction (endothelial progenitors cells [EPCs], circulating progenitors cells [CPCs], von Willebrand factor [vWF], and
thrombomodulin [TM]) in a large CADASIL series.
Methods: 45 CADASIL patients and 45 sex and age comparable controls were enrolled. EPCs
and CPCs were measured in peripheral blood using flow cytometry. EPCs were defined as positive for CD34/KDR, CD133/KDR and CD34/CD133/KDR; CPCs as positive for CD34, CD133
and CD34/CD133. vWF and TM were measured in plasma samples using ELISA kits.
Results: In comparison with controls, CADASIL patients had significantly lower EPCs levels [CD34/KDR: 0.07 vs 0.1 cells/µl, p=0.002; CD133/KDR: 0.07 vs 0.1 cells/µl, p=0.004;
CD34/CD133/KDR: 0.06 vs 0.09 cells/µl, p=0.005] and higher vWF levels [129 vs 96%,
p=0.008]. The differences remained significant in multivariate logistic regression models adjusted for age, gender, hypercholesterolemia, hypertriglyceridemia, statins and ACE-inhibitors
use. TM levels were similar in the 2 groups. CPCs were not significantly lower in CADASIL, but patients with stroke or dementia had significantly reduced CPCs levels than patients
without [CD34:1.88vs2.83 cells/µl, p=0.015; CD133:1.80vs2.76 cells/µl, p=0.013; CD34/
CD133:1.80vs2.73 cells/µl, p=0.014].
Conclusions: This is the largest series of CADASIL patients in which cellular and bio-humoral
markers of endothelial dysfunction have been studied. We confirmed the previously reported1
association between EPCs and CPCs and the disease, and we found an association with vWF,
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15:30 - 15:40

15:40 - 15:50

Prevalence and mechanisms of cortical superficial siderosis in cerebral amyloid angiopathy
A. Charidimou1, H.R. Jäger2, Z. Fox3, A. Peeters4, Y. Vandermeeren5, P. Laloux6, J.C. Baron7,
D.J. Werring8

Evidence for an ischemic origin of deep brain ‘microbleeds’
P. G. Ince1, B. Janaway2, S. B. Wharton3, J. E. Simpson4, J. R. Highley5, F. E. Matthews6, G.
Forster7, C. Brayne8

Sheffield Institute for Translational Neuroscience, University of Sheffield, Sheffield,
Stroke Research Group, UCL Institute of Neurology and The National Hospital for NeuUNITED KINGDOM1,Sheffield Institute for Translational Neuroscience, University of Shefrology and Neurosurgery, Queen Square, London, UNITED KINGDOM1,Lysholm Depart- field, Sheffield, UNITED KINGDOM2, Sheffield Institute for Translational Neuroscience,
ment of Neuroradiology, UCL Institute of Neurology and National Hospital for Neurology and University of Sheffield, Sheffield, UNITED KINGDOM3, Sheffield Institute for Translational
Neurosurgery, London, UNITED KINGDOM2, Education Unit, UCL Institute of Neurology,
Neuroscience, University of Sheffield, Sheffield, UNITED KINGDOM4, Sheffield Institute for
Queen Square, London, UNITED KINGDOM3, Department of Neurology, Cliniques UniverTranslational Neuroscience, University of Sheffield, Sheffield, UNITED KINGDOM5, MRC
sitaires UCL Saint Luc, Avenue Hippocrate, Brussels, BELGIUM4, Department of Neurology,
Biostatistics Unit, Cambraidge, UNITED KINGDOM6, Sheffield Institute for Translational
CHU Mont-Godinne, Université Catholique de Louvain, Avenue Dr G. Therasse, Yvoir, BrusNeuroscience, University of Sheffield, Sheffield, UNITED KINGDOM7, Institute of Public
sels, BELGIUM5, Department of Neurology, CHU Mont-Godinne, Université Catholique de
Health, Cambridge, UNITED KINGDOM8
Louvain, Avenue Dr G. Therasse, Yvoir, Brussels, BELGIUM6, Department of Clinical Neurosciences, University of Cambridge, Addenbrooke’s Hospital, Cambridge, UNITED KINGBackground: MRI microbleeds have uncertain clinical implications. Microscopy of ageing
7
DOM , Stroke Research Group, UCL Institute of Neurology and The National Hospital for
brain shows abundant haemosiderin (HM) in macrophages with no evidence of previous hemNeurology and Neurosurgery, Queen Square, London, UNITED KINGDOM8
orrhage. These two approaches to the demonstration of non-metabolic iron need rationalising.
We hypothesise that brain HM can be derived from haem-containing proteins and stored ferriBackground: Cortical superficial siderosis (cSS) is a promising neuroimaging marker of cetin-iron released by ischemia in addition to bleeding. Methods: Foci of HM in H&E sections
rebral amyloid angiopathy (CAA), but the prevalence, strength of association and underlying
of putamen were counted in 200 brain donations to a population-representative cohort of old
mechanisms remain uncertain. We therefore investigated the prevalence of cSS in patients with people (www.cfas.org.uk). Ischemic change and the extent of local degenerative vascular pastrictly lobar ICH (probable CAA) compared to patients with spontaneous intracerebral haem- thology in the putamen was recorded. Frontal lobe tissue from 5 cases with high HM, and 5
orrhage (ICH) not attributed to CAA. To gain insights into mechanisms underlying cSS, we in- with low HM were imaged for microbleeds, in an imaging chamber designed to present coronal
vestigated associations between cSS and other clinical and imaging findings.
slices of formalin fixed brain submerged in oil to optimise tissue contrast and lesion detection,
Methods: Retrospective multicentre cohort study of 120 patients with probable CAA and 89
using a 3T MRI susceptibility-weighted protocol. The relationship of putamen HM with local
control subjects with non-CAA ICH (67 with “mixed” deep/lobar and 22 with “strictly deep”
and global pathological changes, clinical risk factors, dementia status, HFE gene mutations,
haemorrhage). We rated cSS, ICH, white matter changes (WMC) and cerebral microbleeds
and the frequency of microbleed signal voids in frontal white matter was analysed. Results:
(CMBs) using validated scales.
High putamen HM density by microscopy is associated with more local small vessel ischemia
Results: cSS was detected in 48/120 (40%; 95%CI: 31.2%-49.3%) patients with probable
(microinfarcts, p<0.05; arteriolosclerosis, p<0.05; perivascular attenuation, p<0.001) and the
CAA, compared to 10/67 (14.9%; 95%CI: 7.4-25.7%) with “mixed” and 1/22 (4.6%) patients
presence of lacunes in any brain region (p<0.05), but not large vessel disease. Putamen HM
with “strictly deep” haemorrhage (p<0.001 for trend). Disseminated cSS was present in 29/120 increases with age (p<0.01) but not with more severe Alzheimer pathology, HFE gene muta(24%: 95%CI: 16.8-32-8%) probable CAA patients but in none of the other ICH patients
tions, clinical stroke, diabetes, heart attack or dementia. Cases with more putamen HM had
(p<0.001). In probable CAA, age (OR: 1.09; 95%CI: 1.03-1.15; p=0.002), chronic lobar ICH
more MRI microbleeds outside the putamen (p<0.003). Conclusion: Basal ganglia and white
(OR: 3.94, 95%CI: 1.54-10.08; p=0.004) and transient focal neurological episodes (OR: 11.08; matter MRI-microbleeds may better reflect brain iron homeostasis and small vessel ischaemic
95%CI: 3.49-35.19; p<0.001) were independently associated with cSS. However, cSS occurred change in later life rather than minor episodes of cerebrovascular extravasation. These finding
in 17 of 48 CAA patients (35.4%, 95%CI: 22.2-50.5%) without evidence of chronic ICH.
are therefore of clinical relevance in the management of stroke.
Conclusion: Our findings further support cSS (especially if disseminated) as a characteristic
neuroimaging marker of CAA. In some cases cSS may be due to blood leakage into the subarachnoid space from previous lobar ICH, but other mechanisms, independent of lobar ICH,
must also contribute. Transient focal neurological episodes are the strongest clinical marker for
cSS in CAA.
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14:30-16:00 Oral Session Room 2,3,4
Brain imaging A
Chairs: F. Fazekas, Austria and K. Szabo, Germany

15:50 - 16:00
Diffusion tensor imaging and cognitive decline. The RUNDMC Study.
I.W.M. van Uden , H.M. van der Holst , A.M. Tuladhar , M.P. Zwiers , K.F. de Laat , A.G.W.
van Norden6, E.J. van Dijk7, FE de Leeuw8
1

2

3

4

5

Radboud University Nijmegen Medical Centre, department of neurology, Nijmegen, THE
NETHERLANDS1,Radboud University Nijmegen Medical Centre, department of neurology,
Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Centre, department
of neurology, Nijmegen, THE NETHERLANDS3, Radboud University Nijmegen, Donders
Institute for Brain, Cognition and Behaviour, Centre for Cognitive Neuroimaging, Nijmegen,
THE NETHERLANDS4, HagaZiekenhuis, Department of Neurology, ‘s-Gravenhage, THE
NETHERLANDS5, Amphia Ziekenhuis, Department of Neurology, Breda, THE NETHERLANDS6, Radboud University Nijmegen Medical Centre, department of neurology, Nijmegen,
THE NETHERLANDS7, Radboud University Nijmegen Medical Centre, department of neurology, Nijmegen, THE NETHERLANDS8
Background: Cerebral small vessel disease (SVD) is related to cognitive decline, although it
does not affect every patient. Presumably, other factors, apart from SVD, play a role, such as
the microstructural integrity of the normal appearing white matter (NAWM) that can be assessed with diffusion tensor imaging (DTI). Our objective is to investigate the relation between
microstructural integrity and cognitive decline prospectively.
Methods: The RUN DMC study is a prospective cohort study among 503 elderly with cerebral
SVD with baseline assessment in 2006. Follow-up has been performed in 2012 with 398 individuals that underwent repeated cognitive and MRI investigation. 49 Subjects had died, whereas 54 allowed for the assessment of clinical endpoints, but were not able to visit our research
center during the follow up. 2 Persons were lost to follow-up. Mean follow-up time was 5.2
years.
MMSE and executive function (assessed with verbal fluency) was evaluated at baseline and
at follow up. DTI parameters were measured in areas of SVD and in NAWM. Linear regression analysis was used to assess the relation between DTI-parameters and SVD at baseline and
changes in MMSE and executive performance, with adjustments for age, gender, WML, lacunar
and territorial infarcts, education and normalized total brain volume.
Results: Mean age at follow up was 69.8 years (SD 8.6), and 57.2% was male. Participants with
a low baseline microstructural integrity in both the NAWM and WML experienced a steeper decline in executive function ((beta-0.161, p=0.042) for MD in NAWM and (beta-0.168, p=0.022)
for MD in WML). We also found a relation between volume of baseline SVD and MMSE after
5 year follow up (beta-0.127, p=0.012), but not with DTI parameters.
Conclusion: This is the first prospective study to show that microstructural integrity of the
NAWM and WML is related to cognitive decline. DTI may be useful in the identification of individuals at risk for cognitive decline.

1 Brain imaging A
14:30 - 14:40
Improved detectability of ischemic brainstem lesions by sagittal DWI acquisition
M.H. Schoenfeld1, R. Ritzel2, J. Sedlacik3, B. Cheng4, G. Thomalla5, J. Fiehler6
Department of Diagnostic and Interventional Neuroradiology, University Medical Center
Hamburg-Eppendorf, Hamburg, GERMANY1,Department of Diagnostic and Interventional Neuroradiology, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY2,
Department of Diagnostic and Interventional Neuroradiology, University Medical Center
Hamburg-Eppendorf, Hamburg, GERMANY3, Department of Neurology, University Medical
Center Hamburg-Eppendorf, Hamburg, GERMANY4, Department of Neurology, University
Medical Center Hamburg-Eppendorf, Hamburg, GERMANY5, Department of Diagnostic and
Interventional Neuroradiology, University Medical Center Hamburg-Eppendorf, Hamburg,
GERMANY6
Background: Most false negative findings in the use of diffusion-weighted imaging (DWI) in
the detection of ischemic stroke are in patients with minor or resolving deficits clinically localized to the brainstem. Our goal was to compare conventional echoplanar imaging (EPI) DWI in
axial plane with sagittal plane at 1.5 T for the detection of ischemic brainstem lesions.
Methods: Data from patients with symptoms clinically located in the brainstem that underwent
DWI both in the axial and sagittal plane was collected. Patients with the later diagnosis of a
transient ischemic attack, an inflammation or a tumor of the brainstem were excluded from
analysis. Axial and sagittal DWI was separately evaluated by two observers blinded for the
clinical diagnosis of an ischemic stroke of the brainstem regarding (a) the presence and (b) size
of DWI-lesions. Disagreement was settled in consensus.
Results: 134 patients were included of which 73 patients were eligible for evaluation. 27 patients did not have any pathology located in the brainstem. 46 patients were diagnosed with
brainstem ischemia. Inter-observer agreement was excellent for both the evaluation of the axial planes (kappa=0.83) and the sagittal planes (kappa=0.97). After consensus was reached, in
28/46 patients (60.9%) brainstem lesions were detected in axial and in sagittal planes whereas
in 5 patients (10.9%) brainstem lesions were exclusively detected using the sagittal plane. All
lesions undetectable in the axial plane were smaller than 5 mm in craniocaudal direction. The
craniocaudal extend of the 24 lesions detected by axial DWI was evaluated by sagittal DWI and
found to be <5 mm in 13 cases and >5 mm in 15 cases. The Net Reclassification Improvement
for the sagittal planes compared with the axial planes was 14.6%.
Conclusion: Small lesions in the brainstem can be missed in EPI-DWI. Sagittal DWI compared
to axial DWI improves the detection rate of ischemic brainstem lesions with little additional expenditure of time.
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14:40 - 14:50
Quantitative measurements of relative fluid-attenuated inversion recovery (FLAIR) signal
intensities in acute stroke do not improve accuracy of estimation of lesion age
B. Cheng1, M. Brinkmann2, N.D. Forkert3, A. Treszl4, M. Ebinger5, M. Köhrmann6, O. Wu7,
D.W. Kang8, D.S. Liebeskind9, T. Tourdias10, O.C. Singer11, S. Christensen12, M. Luby13, C. Gerloff14, G. Thomalla15
STIR and VISTA Imaging Investigators
Klinik und Poliklinik für Neurologie, Kopf- und Neurozentrum, Hamburg, GERMANY1,Klinik und Poliklinik für Neurologie, Kopf- und Neurozentrum, Hamburg, GERMANY2, 1aInstitut für ComputationalNeuroscience, Unversitätsklinikum Hamburg-Eppendorf,
Hamburg, GERMANY3, 1bInstitut für Medizinische Biometrie und Epidemiologie, Unversitätsklinikum Hamburg-Eppendorf, Hamburg, GERMANY4, Centrum für Schlaganfallforschung
Berlin, Charité-Universitätsmedizin Berlin, Berlin, GERMANY5, Klinik für Neurologie, Universität Erlangen-Nürnberg, Erlangen, GERMANY6, Athinoula A MartinosCenter for Biomedical Imaging, Department of Radiology´, Massachusetts GeneralHospital, Harvard MedicalSchool, Boston, USA7, Department of Neurology, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, SOUTH KOREA8, Department of Neurology, University of California, Oakland, USA9,
7Univ. de Bordeaux, CHU de Bordeaux, Service de NeuroImagerie Diagnostique de Thérapeutique, Bordeaux, FRANCE10, Kliniken für Neuroradiologie, Universitätsklinikum Erlangen-Nürnberg, Erlangen, GERMANY11, Department of Neurology, RoyalMelbourneHospital,
University of Melbourne, Parkville Victoria, AUSTRALIA12, Institute of Neurological Disorders and Stroke, Bethesda, USA13, Klinik und Poliklinik für Neurologie, Kopf- und Neurozentrum, Hamburg, GERMANY14, Klinik und Poliklinik für Neurologie, Kopf- und Neurozentrum,
Hamburg, GERMANY15
Background The use of magnetic resonance imaging in acute stroke patients has yielded promising results for selecting patients with unknown onset time, who benefit from i.v. throbolytic
treatment. Recently, it was shown that a “mismatch” between visibility of an ischemic lesion
on diffusion weighted imaging (DWI) and missing corresponding hyperintensities on FLAIR
identifies patients with time from symptom onset ≤ 4.5 hours with high specificity but only
moderate sensitivity and interrater agreement. Methods We included patients previously studied in the PREFLAIR study [1] and refined visual image rating by adding a group of “subtle”
FLAIR lesions to the categories previously applied. Additionally, we quantitatively measured
relative FLAIR signal intensity (rSI) in three-dimensional, segmented stroke lesion volumes. A
classification and regression algorithm (CART) was applied to test for optimal rSI thresholds
to predict time from symptom onset ≤ 4.5 hours. Results 399 patients were included in this reanalysis. rSI of FLAIR lesions showed a moderate correlation with time from symptom onset
(r=0.382, p<0.001). A FLAIR rSI threshold of <1.0721 predicted symptom onset ≤ 4.5 hours
with slightly increased specificity (0.85 vs 0.78) but also slightly decreased sensitivity (0.47
vs 0.58) as compared to visual analysis. Refined visual analysis differentiating between “subtle” and “obvious” FLAIR hyperintensities and CART combining information from visual and
quantitative analysis also did not improve diagnostic accuracy. Conclusion Use of quantitative
FLAIR rSI measurements resulted in a “trade-off” of between sensitivity and specificity regarding the prediction of time from symptom onset ≤ 4.5 hours, but did not increase predictive values overall in comparison to visual analysis. However, quantitative measures may be valuable
as confirmatory methods in prospective stroke trials applying DWI-FLAIR-mismatch concept.
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14:50 - 15:00

15:00 - 15:10

Infarct core volume on whole brain perfusion CT is predictive of haemorrhagic transformation after stroke
N. Yassi1, M.W. Parsons2, G.A. Donnan3, S. Christensen4, C.R. Levi5, P.M. Desmond6, S.M.
Davis7, B. CV. Campbell8

DECREASED CEREBROVASCULAR REACTIVITY IN HEALTHY AGING: A BOLDMRI STUDY
R.F. Leoni1, K.C. Mazzetto-Betti2, O.M. Pontes-Neto3, J.P. Leite4

Department of Neuroscience and Behavioral Science - FMRP, University of Sao Paulo, RiDepartment of Neurology, Melbourne Brain Centre @ Royal Melbourne Hospital, Unibeirao Preto, BRAZIL1,Department of Neuroscience and Behavioral Science - FMRP, Univerversity of Melbourne, Parkville, AUSTRALIA1,Priority Research Centre for Translational
sity of Sao Paulo, Ribeirao Preto, BRAZIL2, Department of Neuroscience and Behavioral SciNeuroscience and Mental Health, University of Newcastle and Hunter Medical Research Insti- ence - FMRP, University of Sao Paulo, Ribeirao Preto, BRAZIL3, Department of Neuroscience
tute, Newcastle, AUSTRALIA2, Florey Institute of Neuroscience and Mental Health, University and Behavioral Science - FMRP, University of Sao Paulo, Ribeirao Preto, BRAZIL4
of Melbourne, Parkville, AUSTRALIA3, Department of Radiology, The Royal Melbourne Hospital, University of Melbourne, Parkville, AUSTRALIA4, Priority Research Centre for Transla- Background: Cerebrovascular reactivity (CVR) has been shown to be affected by physiologic
tional Neuroscience and Mental Health, University of Newcastle and Hunter Medical Research age-related changes[1]. Magnetic resonance imaging (MRI) based on blood oxygenation levInstitute, Newcastle, AUSTRALIA5, Department of Radiology, The Royal Melbourne Hospiel-dependent (BOLD) contrast emerged as a noninvasive tool to evaluate whole-brain CVR,
6
tal, University of Melbourne, Parkville, AUSTRALIA , Department of Neurology, Melbourne
when combined with a vasoactive stimulus[2]. In the present study, BOLD-MRI and CO2 in7
Brain Centre @ Royal Melbourne Hospital, University of Melbourne, Parkville, AUSTRALIA , halation were used to investigate CVR in elderly subjects to evaluate changes related with norDepartment of Neurology, Melbourne Brain Centre @ Royal Melbourne Hospital, University
mal aging. Methods: Thirty healthy young adults (16 male; 14 female; 18-40 years) and eleven
of Melbourne, Parkville, AUSTRALIA8
healthy elderly adults (5 male; 6 female; 53-72 years) with no history of neurological diseases
were scanned at a 3T Philips scanner, using an EPI sequence (TR=2s, FOV=230x230mm2, maBackground: Intracerebral haemorrhage is the most serious potential complication of stroke
trix=128x128, 30 slices). For hypercapnic challenge, a home-built device was used to deliver
thrombolysis. MRI studies have shown that diffusion lesion volume predicts haemorrhagic
5L/min of CO2 mixed with medical air. The paradigm consisted of 5 epochs of hypercapnia
transformation after stroke. We sought to determine the optimal CT perfusion (CTP) parameter (14s) intercalated by 6 epochs of normocapnia (30s). BOLD signal amplitude and CVR (BOLD
for prediction of cerebral parenchymal haemorrhage (PH) in acute ischemic stroke.
amplitude/&#916;EtCO2) were obtained and are given as mean ± standard deviation. Results:
Methods: Patients with acute ischemic stroke with onset <9 hours had whole-brain CTP, folDuring hypercapnia (deltaEtCO2 = 12+/-4mmHg), global increase in BOLD response was oblowed by follow-up CT/MRI to determine presence or absence of haemorrhagic transformation. served. However, BOLD amplitude in gray matter was decreased for elderly subjects (Figure
Receiver operator characteristic (ROC) analysis was performed to determine the optimal level
1). Average CVR also differed between groups (young: 0.28+/-0.08%/mmHg, elderly: 0.21+/of relative cerebral blood flow (rCBF) and relative cerebral blood volume (rCBV) to predict
0.07%/mmHg; p<0.05, t-test). Conclusion: CVR was successfully investigated using a protocol
PH. The best performing parameters were tested in a multivariate logistic regression model,
that causes minimal or no discomfort for the subjects. Decreased CVR observed in the elderly
which included other risk factors for haemorrhagic transformation.
group highlights the importance of considering differences in vascular physiology when evaluResults: Of 132 patients, 14 (10.6%) developed PH. Baseline National Institute of Health
ating older pacients in MRI studies. However, further studies are necessary to assess the predicStroke Scale (NIHSS) (p=0.018) and thrombolysis (p=0.002) were predictive of PH. ROC
itive value of BOLD MRI on the identification of altered CVR in normal aging in comparison
analysis revealed that rCBF<28% compared to the contralateral mean (area under curve 0.743, to more quantitative methods such as Arterial Spin Labeling. [1]Gauthier CJ et al., Neurobiol
p=0.003) and rCBV<60% (area under curve 0.726, p=0.006) were the optimal thresholds and
Aging 2012; S0197-4580(12)00568-4. [2]Leoni RF et al., Radiol Res Pract 2012; 2012:268483.
the Bayesian Information Criterion (+2.1) indicated that rCBF was more strongly associated
with PH than rCBV. rCBF<28% volumes of >15mL allowed prediction of PH with sensitivity 93%, specificity 48% and negative likelihood ratio 6.8. rCBF<28% volume (p=0.021) and
thrombolysis (p=0.033), were both independently predictive of PH in a multivariate logistic
regression model. CTP was less sensitive in regions of severe hypoperfusion, and hence thresholds for very low CBF or CBV were of limited utility.
Conclusion: rCBF<28% was the CTP parameter most strongly associated with PH. This equates
closely to CTP estimates of infarct core volume and is supportive of the hypothesis that larger
core volumes are predictive of subsequent haemorrhage.
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15:10 - 15:20

15:20 - 15:30

Optimizing Acute Stroke Imaging for Maximizing information and Minimizing Acquisition, Post processing and Interpretation times: Analysis of data from a prospective imaging cohort study.
M. Goyal1, B.K. Menon2

pH-weighted imaging in acute stroke: can metabolic imaging help us better understand
the penumbra?
G.W.J. Harston1, Y.K. Tee2, M. Chappell3, N. Blockley4, T. Okell5, J. Levman6, I. Reckless7,
G. Pope8, F. Sheerin9, M. Cellerini10, N. Rane11, P. Jezzard12, S. Payne13, J. Kennedy14

University of Calgary, Calgary, CANADA1,University of Calgary, Calgary, CANADA2

University of Oxford, Oxford, UNITED KINGDOM1,University of Oxford, Oxford, UNITED KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford,
Introduction: We intend to compare the utility and efficiency of perfusion CT (PCT) to NCCT/ Oxford, UNITED KINGDOM4, University of Oxford, Oxford, UNITED KINGDOM5, Univermultiphase CTA (mCTA) paradigm in making treatment decisions (both IV and IA) in patients sity of Oxford, Oxford, UNITED KINGDOM6, Oxford University Hospitals NHS Trust, Oxwith acute ischemic stroke.
ford, UNITED KINGDOM7, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGMethods: mCTA (patent pending) is a new technique capable of identifying site of arterial ocDOM8, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM9,
clusions and degree of pial collateralization distal to occlusion significantly better than conven- Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM10, Oxford University
tional CTA. Data is from PROVE-IT, an ongoing prospective imaging based cohort study of pa- Hospitals NHS Trust, Oxford, UNITED KINGDOM11, University of Oxford, Oxford, UNITED
tients presenting with acute ischemic stroke to our center. All patients undergo NCCT followed KINGDOM12, University of Oxford, Oxford, UNITED KINGDOM13, University of Oxford,
by mCTA and PCT (8 cm coverage). Two readers interpreted NCCT and mCTA by consensus.
Oxford, UNITED KINGDOM14
PCT was processed using proprietary software. Data is analyzed using Stata version 12.
Results: In 70 patients (median age 67, 49.3% male), median baseline NIHSS was 10 (IQR
Objectives
13), median onset to CT time in those with witnessed stroke onset was 101 mins (IQR 138) and MRI characterization of cerebral pH changes may provide an indication of metabolic stress and
median baseline ASPECTS was 10 (IQR 3). Acquisition and interpretation took < 2 mins for
improve the understanding of the evolution of the ischemic penumbra. The objective of this
NCCT, < 5 mins for mCTA and < 20 mins for PCT. Uncertainty for IV tPA treatment was pres- study is to examine how pH-weighted imaging changes are linked to tissue outcome in acute
ent in 10.1% of patients with NCCT, 1.4% with mCTA and 15.9% with PCT. Uncertainty for IA stroke.
treatment was present in 66.7% of patients with NCCT but only in 2.9% with mCTA. Patient
Methods
motion affected image interpretation in 1.4% of patients with NCCT and mCTA when comPatients with ischemic stroke are recruited within 6hrs of symptom onset and undergo serial
pared to 7.2% with PCT. Agreement between mCTA and PCT for IV tPA was seen in 91.2%
MRI, on presentation, at 1 day, and 1 week. MRI protocols include diffusion-weighted imaging
patients (k=0.41, p<0.001). In 2 patients with sub-acute infarcts on NCCT, PCT suggested treat- (DWI), fluid attenuated inversion recovery (FLAIR), and single slice pH-weighted imaging usment. In 3 other patients, NCCT and mCTA suggested futile recanalization whereas PCT suging chemical exchange saturation transfer (CEST) MRI. pH signal is normalized relative to the
gested treatment. These patients all had large infarcts on follow-up imaging.
unaffected, contralateral hemisphere. Tissue outcome was defined using co-registered DWI leConclusion: NCCT with mCTA is a robust tool for making IV and IA treatment decisions in pa- sion on presentation and at 24hrs, and FLAIR lesion at 7 days. Final infarct volume was defined
tients with acute ischemic stroke. Whole brain coverage, speedy interpretation and being unaf- by the day 7 FLAIR scan. Core infarct was defined as DWI positive, FLAIR positive and the
fected by patient motion are advantages in the acute stroke milieu when compared to PCT.
mismatch between core and final infarct as DWI negative, FLAIR positive.
Results
Immediate and delayed tissue outcome appears to be predicted by thresholds of intracellular
pH reduction. Core infarct on presentation is predicted by a greater than 15% relative pH signal
reduction. A 10-15% relative reduction identified DWI-FLAIR+ tissue. pH tends to normalize
by 24hrs. However, despite pH normalization, the depth of initial pH reduction appears to be
linked to the eventual tissue outcome, with progression to infarction by 1 week.
Conclusions
These data suggest that intracellular acidosis occurs early in ischemic stroke and initial pH drop
may predict final infarct volume better than DWI. The data suggest that the magnitude of acidosis predicts tissue outcome. Further study is ongoing to assess whether tissue acidosis can identify reversibly injured penumbral tissue amenable to intervention.
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7 Brain imaging A
15:30 - 15:40
Blood-brain barrier impairment in stroke patients differs with white matter hyperintensity severity in diseased and normal appearing tissues.
P.A. Armitage1, M. Valdes Hernandez2, S. Makin3, K. Shuler4, F.N. Doubal5, A. Del Bene6, X.
Wang7, M.S. Dennis8, J.M.
University of Sheffield, Sheffield, UNITED KINGDOM1,University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3,
University of Edinburgh, Edinburgh, UNITED KINGDOM4, University of Edinburgh, Edinburgh, UNITED KINGDOM5, University of Edinburgh, Edinburgh, UNITED KINGDOM6,
University of Edinburgh, Edinburgh, UNITED KINGDOM7, University of Edinburgh, Edinburgh, UNITED KINGDOM8, University of Edinburgh, Edinburgh, UNITED KINGDOM9
BACKGROUND: Blood-brain barrier (BBB) impairment may be a contributory factor in the
development of small vessel disease. We investigated whether subtle BBB abnormalities identified by MRI differed with severity of white matter hyperintensities (WMH) in patients with
minor stroke.
METHODS: T1-weighted Dynamic Contrast-Enhanced MRI was performed for 25 minutes following gadoterate administration in 206 patients with non-disabling ischaemic stroke, classified
TABLE 1. Mean (±SD) post-contrast signal enhancement in each tissue for different white
according to their Periventricular (PVH) and Deep (DWMH) WMH Fazekas scores (range 0-3).
matter hyperintensity severity.
Post-contrast signal enhancement curves were measured in Grey Matter (GM), Normal AppearTissue
PVH0 PVH1 PVH2 PVH3
ing White Matter (NAWM), CSF and WMH, carefully segmented blind to all other data with a
GM
81 ±
91 ±
97 ±
99 ±
82 ±
92 ±
97 ± 100 ±
validated method (MCMxxxVI). Recent and old stroke lesions were masked out from the sig15
22
22
20
17
22
20
23
nal analysis.
NAWM
24 ± 27 ± 9 30 ± 8 29 ± 8 25 ± 27 ± 9 30 ± 8 30 ± 9
RESULTS: Signal enhancement curves differed between PVH/DWMH scores in GM
11
10
(p=0.016/0.019), NAWM (p=0.023/0.035), WMH (p<0.001/<0.001), but not in CSF
CSF
302 ± 315 ± 308 ± 294 ± 317 ± 311 ± 304 ± 295 ±
(p=0.18/0.40) (Table 1). In general, mean signal enhancement was greater in GM and NAWM
for patients with more severe WMH (Fazekas 2-3), consistent with increased BBB impairment
52
59
46
55
59
52
57
56
in patients with more severe white matter damage. Conversely, WMH showed reduced mean
WMH
48 ±
52 ±
47 ±
39 ±
58 ±
51 ±
43 ±
40 ±
signal enhancement with more severe WMH, but there was a tendency for patients with more
17
20
11
10
18
19
11
11
severe WMH to exhibit rising signal enhancement during the later post-contrast phase, while
patients with less severe WMH (Fazekas 0-1) exhibited a falling profile in the same phase (Figure 1).
CONCLUSION: Signal enhancement profiles appear to vary with severity of white matter disease in both normal and diseased tissues in stroke patients. These suggest that increased BBB
permeability may contribute to the development of white matter disease, although further analysis that accounts for key variables (e.g. age) is required to model the complex relationship between signal enhancement properties and the BBB.
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9 Brain imaging A

15:40 - 15:50

15:50 - 16:00

Evolution of the apparent diffusion coefficient (ADC) in acute stroke following thrombolysis.
Results from the ongoing single-centre study “MR perfusion imaging during thrombolysis”
M. Kablau1, M. Griebe2, K. Szabo3, J. Gregori4, J. Sauter-Servaes5, M. Wolf6, P. Eisele7, A.
Gass8, M.G. Hennerici9, M. Günther10, R. Kern11

3T MR Spectroscopy assessment of metabolic changes in the recently salvaged human
ischemic penumbra
A. Bivard1, V. Krishnamurthy2, P. Stanwell3, C. Levi4, S. Davis5, M. Parsons6

Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg,
Mannheim, GERMANY1,Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY2, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY3, Fraunhofer MEVIS
- Institute for Medical Image Computing, Bremen, GERMANY4, Department of Neurology,
UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY5, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim,
GERMANY6, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY7, Department of Neurology, UniversitaetsMedizin Mannheim,
University of Heidelberg, Mannheim, GERMANY8, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY9,
Fraunhofer MEVIS - Institute for Medical Image Computing, Bremen, GERMANY10, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim,
GERMANY11

University of Melbourne, Melbourne, AUSTRALIA1,University of Newcastle, Newcastle,
AUSTRALIA2, University of Newcastle, Newcastle, AUSTRALIA3, University of Newcastle,
Newcastle, AUSTRALIA4, University of Melbourne, Melbourne, AUSTRALIA5, University of
Newcastle, Newcastle, AUSTRALIA6

We undertook a magnetic resonance spectroscopy (MRS) assessment of salvaged penumbra to
investigate metabolic markers of tissue health. Methods: 30 ischemic stroke patients, presenting
to hospital within 6 hours of symptom onset, with evidence of penumbra on acute CT perfusion
imaging, were treated with IV thrombolysis and recruited. Twenty-four to 48 hours after ischemia stroke onset, patients were scanned on 3T MRI using MRS (single voxel PRESS TE 30),
and diffusion-weighted imaging (DWI). Spectroscopy voxels were placed in the salvaged penumbral grey matter tissue (as determined by comparing baseline CTP with follow-up DWI to
identify previously hypoperfused areas that had not infarcted), and in the homologous contralateral region. Ten age-matched control participants were also enrolled in the study and underwent the same MRI/MRS protocol. Results: In reperfused penumbra, MRS showed significant
metabolite changes when compared to the contralateral hemisphere (CH) and control grey matter (CGM). Penumbra creatine (CR 3.58 range 2.67-6.74) was increased compared to CH (2.8
range 1.17-5.12, p 0.049) and CGW (2.53 range 1.74-3.81, 0.091), while penumbra glutamate
Introduction: Reduced apparent diffusion coefficient (ADC) of ischemic brain infarction is as(GLU, 5.94 range 2.93-7.58) was similar to the CH (5.71 range 3.72-7.84) and lower compared
sumed to be caused by cytotoxic edema. Data about the early time course of ADC changes in
to CGM (6.9 range 6.17-7.8, p=0.046). Reperfused penumbra myo-inositol (INS, 3.61 range
hyperacute stroke are limited but have shown variable courses regarding size and ADC value
1.49-6.6) was decreased compared to CH (4.7 range 3.59-6.14) and CGM (5.01 range 3.74evolution.
5.89, p=0.05), while Lactate was increased in the penumbra (0.92 range 0-3.5) compared to the
Methods: Patients with acute symptoms suggestive of hemispheric stroke with time from symp- CH (0.55 range 0-1.98) and CGM (0.56 range 0-1.4). NAA showed a large range of values in
tom onset <4.5 hrs were examined with 3-Tesla stroke MRI including diffusion-weighted imag- the penumbra (5.68 range 2.13-7.11) compared to CH (6.33 range 5.01-7.73) and CGM (7.55
ing (DWI) and ADC. After exclusion of cerebral hemorrhage, so far 18 patients have been treat- range 6.81-8.54). Discussion: Following reperfusion, despite normal structural imaging, the saled with IV tissue plasminogen activator (tPA) during continued MRI. 17 patients underwent
vaged penumbra shows significant metabolite changes that may reflect tissue injury. However,
follow-up MRI within 24-72h. If an acute lesion on DWI/ADC was confirmed on initial and/
it is uncertain how these metabolic changes relate to long term function of salvaged penumbra.
or follow-up MRI (n = 13), we analyzed the difference of mean relative ADC values and of the
lesion size between pre-treatment and follow-up MRI.
Results: ADC characteristics were evaluated in 10 patients with embolic and in 3 patients with
lacunar lesion patterns. At pre-treatment-MRI, there was a 17% mean reduction of the relative
ADC. At follow-up, ADC values were highly dynamic with two different types of evolution: 7
patients had a further ADC decline (-15.8%), of whom 6 patients showed a progression of the
lesion size. In 6 patients ADC values increased (+21.1%), of whom 4 showed an unchanged lesion size or a partial reversibility of the lesion (n=1). Patients with decreasing ADC values were
older (81 vs. 68 yrs; p=0.03), showed a worse early clinical outcome (median NIHSS on discharge 5 vs. 3; p=0.03) and a trend towards later tPA treatment (173 vs. 125 min; p=0.09).
Conclusion: MRI during IV tPA is able to detect hyperacute ischemic tissue changes; ADC hypointensity might be reversible under certain conditions. The fate of ischemic tissue after IV
tPA treatment is highly variable with either in- or decreasing ADC values. Decreasing ADC values appear to be associated with older age, later treatment, infarct growth and worse outcome.
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1 Etiology of stroke and risk factors A
14:30 - 14:40
Irish Public Awareness of Atrial Fibrillation – Still Poor In 2012.
B.B. Drumm1, M. Walsh2, T. Laher3, T. Coughlan4, D. O’Neill5, D.R. Collins6
AMNCH Tallaght, Dublin, IRELAND1,IPSOS/MRBI, Dublin, IRELAND2, IPSOS/MRBI,
Dublin, IRELAND3, AMNCH Tallaght, Dublin, IRELAND4, AMNCH Tallaght, Dublin, IRELAND5, AMNCH Tallaght, Dublin, IRELAND6
Background:
Atrial Fibrillation (AF) is the commonest cardiac arrhythmia affecting 5% of the population
over 70 years and its prevalence increasing. AF is present in 31% of strokes. Strokes due to AF
are more severe, disabling and recurrent compared to those due to other causes. We assessed
awareness of AF and its perceived importance as a risk factor for stroke in an Irish population.
Methods:
Professional survey conducted by IPSOS/MRBI, among a quota controlled sample of 1,000
adults aged over 15 years, representative of the Dublin Mid Leinster Stroke Network (population 760,000). Personal in-home interviewing took place June 2012.
Results:
473 men and 527 women were surveyed (controlled for age, sex and socio-economic status- see
table 1). 22% of participants had personal experience of stroke as a patient or close relative of a
patient.
30% had heard of AF (29% M, 31% F). Among over 65s, 44% had heard of AF compared to
31% aged 25-64 (p=0.003). Upper social classes (ABC1) were more likely to have heard of AF
than lower socio-economic groups (C2DE) 36% vs. 24% (p<0.001). Only 50% of those who
had previously suffered a stroke themselves had heard of AF. 58% of those aware of AF defined
it as an irregular heartbeat with no significant difference between the age groups, genders or social classes.
Of the 300 participants who had heard of AF only 28% knew that it was a risk factor for stroke.
There was no significant difference between the age groups with 32% of those over 65 and 27%
of those under 65 recognising it as a risk factor for stroke (p=0.8)
Conclusion:
Almost half of Irish adults over 65 had heard of atrial fibrillation, but less that one third of them
were aware that it is a risk factor for stroke. Even in stroke survivors awareness of AF is alarmingly poor.

TABLE 1: Baseline Characteristics
N=
Sex:
Male
473
Female
527
Age (years):
15-24
190
25-34
222
35-44
166
45-54
145
55-64
123
>65
130
Socio-economic
group:
ABC1
516
C2DE
484
Previous exposure
222
to Stroke

%
47
53
19
22
17
15
12
13
52
48
22
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14:40 - 14:50

14:50 - 15:00

Vascular risk factor profile and prognosis of TIA and ischaemic stroke of undetermined
aetiology versus other subtypes: 10-year result from the Oxford Vascular Study (OXVASC)
L.-X. Li1, N.L.M. Paul2, U.G. Schulz3, P.M. Rothwell4

The obesity paradox in stroke: Less previous strokes among overweight and obese stroke
patients
T.S. Olsen1, K.K. Andersen2

Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of
Oxford, UK, Oxford, UNITED KINGDOM1,Nuffield Department of Clinical Neurosciences,
John Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM2, Nuffield
Department of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM3, Nuffield Department of Clinical Neurosciences, John Radcliffe
Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM4
BACKGROUND: One-third of TIA and ischaemic strokes are of undetermined aetiology, potentially undermining secondary prevention. It is suggested that these events may be due to occult atheroma. If so, the risk factor profile should be closest to that of large-vessel events.
METHODS: We studied the risk factor profile, co-morbid atherosclerotic disease and risk of
acute coronary events by ischaemic stroke subtypes (TOAST) in a population-based cohort of
TIA and stroke (Oxford Vascular Study).
RESULTS: Among 2091 ischaemic TIA and strokes, large vessel events were most strongly associated with hypertension (age and sex adjusted OR=1.87, 95%CI 1.36-2.58, p=0.002),
diabetes (1.50, 1.05-2.15, p=0.03), PVD (2.35, 1.56-3.53, p<0.0001), hyperlipidaemia (1.69,
1.28-2.23, p=0.001) and smoking (1.41, 1.05-1.90, p=0.02). Compared to large vessel events,
undetermined events (671 - 32.1%) had less hypertension (0.44, 0.31-0.62, p<0.0001), diabetes
(0.60, 0.40-0.90, p=0.01), MI (0.62, 0.38-0.99, p=0.05), PVD (0.25, 0.15-0.43, p<0.0001), hyperlipidaemia (0.63, 0.46-0.85, p=0.003) and smoking (0.70, 0.51-0.98, p=0.02), and compared
to other subtypes (cardioembolic and small vessel) they also had less hypertension (0.66, 0.530.82, p<0.0001), MI (0.61, 0.43-0.87, p=0.01) and PVD (0.54, 0.33-0.86, p=0.01). In addition,
>50% asymptomatic carotid stenosis was present in 26.0% of the large vessel events versus
5.1% undetermined events and the undetermined group had the lowest risk of acute coronary
events during follow-up (age and sex adjusted HR vs. large-vessel = 0.24, 0.13-0.43, p<0.0001;
vs. other subtypes - 0.52, 0.30-0.88, p=0.02).
CONCLUSION: TIA and stroke of undetermined aetiology have a very different risk factor
profile from large-vessel events and are the least “atherosclerotic” of all subtypes. Neither occult atheroma nor traditional vascular risk factors appear to account for undetermined TIA and
stroke.
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The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK1,Danish
Cancer Society Research Center, Copenhagen, DENMARK2
Background: Although obesity is associated with excess mortality and morbidity, mortality is
lower in obese than in normal weight stroke patients (the stroke obesity paradox). Studies now
indicate that obesity is not associated with increased risk of recurrent stroke in the years following first stroke. In stroke the association between having a history of previous stroke and Body
Mass Index (BMI) has never been studied. The aim of this investigation was in a large stroke
cohort to study the association between having a history previous stroke and BMI. Methods:
An administrative Danish quality-control registry designed to collect a predefined dataset on all
hospitalized stroke patients in Denmark 2000-2010 includes 61 872 acute stroke patients with
information on BMI in 38 506. Data include age, sex, civil status, stroke severity (Scandinavian
Stroke Scale (SSS)), computed tomography and cardiovascular risk factors. We used multiple
logistic regression models to compare risk of stroke being recurrent in the four BMI groups: underweight (BMI <18.5), normal weight (BMI 18.5–24.9), overweight (BMI 25.0–29.9), obese
(BMI ≥30.0). Results: There was 28 382 patients with complete covariate information; in 5571
patients (19.6%) stroke was recurrent. Multiple logistic regression analysis adjusting for age,
stroke severity (SSS), sex, BMI, civil status and cardiovascular risk factors showed that being
obese and overweight (using normal weight as reference) was associated with significantly
lower risk of stroke being recurrent (obese OR 0.90 CI 0.82-0.98; overweight OR 0.89 CI 0.830.96). Being underweight was associated with significantly higher risk of stroke being recurrent
(OR 1.23 CI 1.06-1.43). Conclusions: The obesity paradox in stroke can be extended to include
also stroke recurrence. Obese and overweight stroke patients had experienced less previous
strokes than normal weight stroke patients.

Scientific Programme

London, United Kingdom 2013
4 Etiology of stroke and risk factors A
15:00 - 15:10
Depression and risk of stroke in Australian mid-age women: a prospective, population-based study
C.A. Jackson1, G.D.
University of Queensland, Brisbane, AUSTRALIA1,University of Queensland, Brisbane,
AUSTRALIA2

Table Associations between depression and stroke risk in primary and sensitivity analyses
Analyses
Primary analysis
CESD-10 score ≥10 or taking anti-depressant
medication
Sensitivity analyses
Definition of depression
CESD-10 score ≥10
CESD-10 score ≥10 or doctor diagnosed depression
CESD-10 score ≥10 or taking anti-depressant
medication or doctor diagnosed depression
CESD-10 score ≥10, having excluded all those
taking
anti-depressant medication
Repeat of primary analysis using multiple imputation to impute missing covariate data

Fully adjusteda
OR (95% CI)

P-value

1.94 (1.37 to 2.74)

<0.001

1.96 (1.37 to 2.81)
2.10 (1.49 to 2.96)

<0.001
<0.001

Background Depression is thought to increase stroke risk by about 35%. Al2.03 (1.44 to 2.86)
<0.001
though limited, there is evidence for important age differences, with a suggestion
1.81 (1.22 to 2.70)
0.003
for an even stronger association in younger groups. We therefore examined the effect of depression on stroke incidence in a population-based cohort of mid-aged women.
Methods We included 10,546 women without a history of stroke aged 47-52 years from the
1.98 (1.44 to 2.72)
<0.001
Australian Longitudinal Study on Women’s Health, surveyed every three years from 1998 to
2010. Depression was defined at each survey by a Center for Epidemiological Studies Depression scale (shortened version) score of >/=10, or past month anti-depressant use. Stroke aAdjusted for age, education, homeownership, hypertension, diabetes, heart disease, hysterectowas ascertained through self-report and mortality data. We determined the association be- my/oophorectomy, smoking, alcohol use, physical activity and body mass index
tween depression and stroke at the subsequent survey, using generalised estimating equation OR = odds ratio; CI = confidence interval; BMI = body mass index
regression models for binary outcome data. We adjusted for time-varying covariates, including: socioeconomic and marital status; history of hypertension, heart disease, diabetes and
hysterectomy/oophorectomy; smoking, physical activity, alcohol use and body mass index.
Results At each survey, about 24% of women were defined as depressed. During 12 years of follow-up 177 strokes occurred. In crude analyses, depression increased stroke risk more than twofold (OR 2.41, 95% CI 1.78, 3.27). This relationship attenuated to OR 1.94 (95% CI 1.37, 2.74)
after adjustment for confounders. Findings were robust to sensitivity analyses addressing methodological issues such as definition of depression, anti-depressant use and missing covariate data.
Conclusion Our findings suggest that depression is a strong risk factor for stroke in mid-aged
women, with the association only partially explained by lifestyle and physiological factors. Further research is needed to confirm whether depression is an important stroke risk factor in mid-age
women in particular, to inform development of targeted prevention and intervention approaches.
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15:10 - 15:20
Educational and homeownership inequalities in stroke incidence: a prospective longitudinal study of mid-aged women in Australia
C.A. Jackson1, G.D. Mishra2
University of Queensland, Brisbane, AUSTRALIA1,University of Queensland, Brisbane,
AUSTRALIA2
Background Socioeconomic status (SES) is associated with stroke risk, but age and gender differences may exist, underlying mechanisms are unclear and some measures such as homeownership have not been studied. We examined associations between SES and stroke and the contribution of lifestyle, physiological and psychosocial factors to these associations in mid-aged
women. Methods We calculated odds ratios between individual measures of SES and incident
stroke at 4 subsequent surveys using GEE models. Where associations were significant we determined the contribution of time-varying covariates, by calculating the percentage attenuation
in the β coefficient, comparing baseline and adjusted models. Results Among 11,468 women born 1946-51, aged 47-52 years at baseline, 177 incident strokes occurred during 12 year
follow-up. Education (OR lowest vs highest 2.45, 95% CI 1.40 to 4.30) and homeownership
(OR non-homeowner vs homeowner 2.10, 95% CI 1.47 to 2.99), but not occupation or managing on income, were significantly associated with stroke. After full adjustment the association
between education and stroke was non-significant. Lifestyle (smoking, exercise, alcohol and
BMI), physiological (hypertension, diabetes, heart disease and hysterectomy/oophorectomy)
and psychosocial (depression and marital status) factors explained 38% of the association in
the lowest vs highest education groups. Lifestyle and physiological factors explained 25% and
17% of the association respectively, together accounting for 34%. Mediators accounted for 29%
of the association between homeownership and stroke but a significant association remained in
fully adjusted models (OR 1.63, 95% CI 1.12-2.38). Conclusion Lower education level is associated with increased stroke risk in mid-age women, and is mainly explained by lifestyle and
physiological factors. Non-homeownership in these post-war baby boomers is associated with
increased stroke risk, but the underlying mechanism requires further research.
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Table 1 Associations between socioeconomic status indicators and incident stroke, adjusted for
groups of potential mediators
Socioeconomic status indicator
Education*
University degree
or higher
Certificate / diploma
Trades and apprentice
High school certificate
School certificate

Model 1
OR (95% CI)

Model 2
OR (95%
CI)

1.00

1.00

1.00

1.00

1.00

1.44 (0.76
to 2.73)
2.45 (1.10
to 5.50)
1.29 (0.67
to 2.46)
1.39 (0.78
to 2.50)
2.03 (1.11
to 3.73)
0.098

1.41 (0.75 to
2.68)
2.49 (1.11 to
5.57)
1.34 (0.70 to
2.56)
1.43 (0.80 to
2.55)
2.20 (1.21 to
4.01)
0.043

1.52 (0.80 to
2.87)
2.68 (1.20 to
6.00)
1.40 (0.73 to
2.67)
1.53 (0.86 to
2.74)
2.34 (1.29 to
4.26)
0.027

1.35 (0.71 to
2.56)
2.33 (1.04 to
5.25)
1.22 (0.64 to
2.35)
1.30 (0.72 to
2.34)
1.80 (0.97 to
3.34)
0.200

1.00
1.78 (1.24
to 2.56)
0.002

1.00
1.00
1.00
1.85 (1.29 to 1.78 (1.23 to 1.63 (1.12 to
2.66)
2.57)
2.38)
0.001
0.005
0.010

1.54 (0.81 to
2.92)
2.72 (1.22 to
6.08)
1.43 (0.75 to
2.74)
1.58 (0.89 to
2.82)
No formal qualifi- 2.57 (1.42 to
cations
4.65)
p-value
0.011
Homeowner*†
Yes
1.00
No
1.99 (1.39 to
2.84)
p-value
<0.001

Model 3
Model 4
Model 5
OR (95% CI) OR (95% CI) OR (95% CI)

Model 1: Adjusted for age and home ownership or education
Model 2: Model 2 + smoking, BMI, alcohol and physical activity
Model 3: Model 2 + hypertension, diabetes mellitus, heart disease and hysterectomy/oophorectomy
Model 4: Model2 + depression and marital status
Model 5: Adjusted for all factors
†Owns own home outright or has a mortgage
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Table 2 Contribution of lifestyle behaviours, physiological and psychosocial risk factors in explaining the relationship between each of education and home ownership and stroke

Model
BaseLifeline
style
model*
+ adjustment
for mediators:

Smoking
Alcohol use
Body mass index
Physical activity

All lifestyle behaviours
Phys- Hypertension
iological
Heart disease
Diabetes
Hysterectomy/ oophorectomy
All physiological
factors
Psychosocial

Depression
Marital status
All psychosocial
factors

Education
(comparing highest vs
lowest)
%
OR (95% CI) difference†
2.42 (1.33 to
4.38)
-6.4
2.34 (1.28 to
-9.9
4.26)
2.46 (1.35 to
4.46)
-7.7
2.39 (1.32 to
4.33)
-4.6
2.03 (1.11 to
3.73)
-25.0

1.85 (1.29 to
2.66)
1.91 (1.33 to
2.74)
1.93 (1.35 to
2.77)
1.92 (1.34 to
2.74)
1.78 (1.24 to
2.56)

2.52 (1.39 to
4.56)
2.49 (1.38 to
4.51)
2.50 (1.38 to
4.52)
2.29 (1.26 to
4.15)
2.20 (1.21 to
4.01)

1.93 (1.35 to
2.77)
1.89 (1.32 to
2.71)
1.93 (1.35 to
2.77)
1.93 (1.35 to
2.77)
1.85 (1.29 to
2.66)

2.32 (1.28 to
4.20)
2.62 (1.44 to
4.75)
2.34 (1.29 to
4.26)

-2.1
-2.9
-3.4
-12.2
-16.5

-10.8
+2.0
-9.9

Home ownership
(No versus yes)
OR (95%
CI)

1.82 (1.27 to
2.61)
1.85 (1.28 to
2.68)
1.78 (1.23 to
2.57)

%
difference†
-10.6
-6.0
-4.4
-5.2
-16.2

-4.4
-7.5
-4.4
-4.4
-10.6

-13.0
-10.6
-16.2

*Adjusted for age and home ownership or education
†Percentage attenuation in log OR = 100 × (βSES+age – βSES+risk factor(s)) / (βSES), where
β = log(OR); baseline OR for education: 2.57, 95% CI 1.42 to 4.65 and homeownership: 1.99,
95% CI 1.39 to 2.84
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15:20 - 15:30
Apathy and the risk of stroke and cardiovascular disease: a prospective population based
study
E. Richard1, L.S. Eurelings2, S.A. Ligthart3, J. van Dalen4, E.P. Moll van Charante5, W.A. van
Gool6
Academic Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS1,Academic Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS2, Academic Medical Center, University of Amsterdam, Amsterdam, THE
NETHERLANDS3, Academic Medical Center, University of Amsterdam, Amsterdam, THE
NETHERLANDS4, Academic Medical Center, University of Amsterdam, Amsterdam, THE
NETHERLANDS5, Academic Medical Center, University of Amsterdam, Amsterdam, THE
NETHERLANDS6
Background:
Symptoms of apathy are common in the elderly and are associated with a history of stroke,
cardiovascular disease and presence of cardiovascular risk factors. The aim of this study is to
assess whether symptoms of apathy or depression increase the risk of incident stroke or cardiovascular disease.
Methods:
Prospective population-based cohort within the ongoing ‘prevention of dementia by intensive
vascular care’ study (preDIVA), including 1810 community-dwelling participants (70-78 years)
without a history of cardiovascular disease or stroke. Symptoms of apathy were assessed with
three items of the 15-item Geriatric Depression Scale (GDS-3A) and symptoms of depression
with the remaining 12 items. The association of apathy and depression with incident stroke and
cardiovascular disease was analysed using logistic regression.
Results:
Symptoms of apathy and depression were present in 281 (15.5%) and 266 (14.7%) participants
respectively. Incident stroke occurred in 55 (3.1%) and cardiovascular disease in 62 (3.5%)
participants, four fatal in each group. Symptoms of apathy were associated with incident cardiovascular disease after adjustment for demographic characteristics and cardiovascular risk
factors (OR 2.60, 95%CI 1.46 to 4.65). This association remained after excluding subjects with
more than one depressive symptom (subjects with isolated apathy: n=1544, OR 2.94, 95%CI
1.45 to 5.96). No significant association was found between depressive symptoms and incident
cardiovascular disease. Neither apathy symptoms, nor depressive symptoms were associated
with incident stroke.
Conclusion:
Symptoms of apathy are independently associated with an increased risk of incident cardiovascular disease, but not with incident stroke. Apathy could be considered an important marker of
incipient cardiovascular disease. Since apathy can lead to withdrawal from medical care, recognition of these subjects at increased risk of cardiovascular disease in clinically relevant.
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15:30 - 15:40

15:40 - 15:50

High-Density Lipoprotein Cholesterol Subfractions and Carotid IMT:The Northern Man- Autoimmune disease as a risk factor for stroke: population-based case-control study
hattan Stroke Study (NOMAS)
L.E. Binney1, Z. Mehta2, P.M. Rothwell3
E. Tiozzo1, H. Gardener2, C. Dong3, D. Weiss4, D.D. Morte5, M.S. Elkind6, P. Gervasi-Franklin7, C.B. Wright8, R.L. Sacco9, T. Rundek10

Stroke Prevention Unit, Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Unit, Department of Clinical Neurosciences,
University of Oxford, Oxford, UNITED KINGDOM2, Stroke Prevention Unit, Department of
Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM3

University of Miami, Miami, USA1,University of Miami, Miami, USA2, University of Miami,
Miami, USA3, University of Miami, Miami, USA4, University of Miami, Miami, USA5, Columbia University, New York, USA6, Columbia University, New York, USA7, University of Miami, BACKGROUND: High rates of ischaemic stroke in women are not fully explained by tradiMiami, USA8, University of Miami, Miami, USA9,
tional risk factors. Cohort studies in women with some non-cerebral autoimmune diseases have
10
University of Miami, Miami, USA
reported high risks of ischaemic vascular events. We studied the frequency of autoimmune disease in women with TIA or ischaemic stroke versus controls and versus women with myocardiBackground
al infarction (MI).
Recent trials have challenged the “HDL hypothesis”, implicating the need to focus on HDL
METHODS: We compared rates of premorbid non-cerebral autoimmune diseases (thyroid dissubfractions and function rather than total HDL concentration as better markers of vascular
ease, rheumatoid arthritis, pernicious anaemia and type 1 diabetes) in consecutive women with
risk. The objective of this cross-sectional study was to investigate the relation between HDL2
TIA, ischaemic stroke and MI in a population-based study (Oxford Vascular Study) and in ageand HDL3 fractions and carotid intima-media thickness (IMT), a marker of subclinical athero- matched community controls. In cases, we determined associations with risk of recurrent vassclerosis.
cular events.
Methods
RESULTS: We recruited 613 women with TIA or ischaemic stroke, 280 with MI and 278 conIn NOMAS, a prospective population-based study of the incidence and risk factors of stroke,
trols. Autoimmune disease was more frequent in women with TIA or ischaemic stroke than in
we evaluated 1041 participants (mean age 68±9 years; 38% men; 62% Hispanic, 19% black,
female controls (age-adjusted OR: 2.1, 95%CI 1.2-3.7, p=0.008). However, autoimmune dis17% white) with available data on HDL subfractions and carotid IMT assessed by a high-reso- ease was no more frequent in women with TIA and stroke than with MI (adjusted OR: 1.1, 0.7lution 2D carotid ultrasound. Carotid IMT was a composite measure of the mean IMT in all ca- 1.6). Autoimmune disease was not associated with any increase in five-year risk of recurrent
rotid artery segments. The cross-sectional association between HDL-subfractions and IMT was stroke following a first TIA or stroke (age-adjusted HR= 1.1, 0.6-1.9).
analyzed by linear regression.
CONCLUSIONS: Although a history of autoimmune disease was more frequent in women with
Results
TIA or ischaemic stroke than in controls, there was no excess in comparison with women with
The mean±SD of total HDL was 46.15±14.25 mg/dl (median = 44.00), HDL2 14.59±8.29 mg/ MI, suggesting that susceptibility to systemic autoimmune disease is not a specific risk factor
dl (median = 13.00), HDL3 31.06±8.32 mg/dl (median = 32.00). The mean IMT was 0.90±0.08 for cerebral ischaemic events.
mm. After controlling for demographics, LDL, triglycerides, and cholesterol-lowering medication, total HDL, HDL2 and HDL3 were all strongly associated with IMT (per SD, HDL:
beta=-0.008, p= 0.01; HDL2: beta=-0.006, p=0.03; HDL3: beta=-0.007 p=0.01). A significant
interaction (p<0.05) was observed between diabetes and HDL2 in relation to IMT. A significant association was found between HDL2 and IMT among those with diabetes (p=0.01;
-0.018mm).
Conclusion
Besides total HDL, we observed strong independent inverse associations between both HDL
subfractions and carotid IMT. HDL2 however was significantly associated with IMT only
among those with diabetes. These observations show novel evidence for a potential role of
HDL subfractions in the etiology of atherosclerosis, providing the opportunity to develop interventions to target specific HDL subfractions in various patient populations.
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Table 1. Life Events and Risk of SAH, all patients

15:50 - 16:00

Question

Stress and aneurysmal subarachnoid haemorrhage: case control study.
A. de Wilde1, P. Greebe2, G.J.E. Rinkel3, A. Algra4
UMC Utrecht Stroke Center, Department of Neurology and Neurosurgery, University
Medical Center Utrecht., Utrecht, THE NETHERLANDS1,UMC Utrecht Stroke Center,
Department of Neurology and Neurosurgery, University Medical Center Utrecht., Utrecht, THE
NETHERLANDS2, UMC Utrecht Stroke Center, Department of Neurology and Neurosurgery,
University Medical Center Utrecht., Utrecht, THE NETHERLANDS3, UMC Utrecht Stroke
Center, Department of Neurology and Neurosurgery and Julius Center, University Medical
Center Utrecht., Utrecht, THE NETHERLANDS4
Background
Subarachnoid haemorrhage (SAH) may be related to stress. Patients with SAH often report a
link between stress and their disease. Stress is associated with cardiovascular diseases and ischaemic stroke, but few data exists on the association between stress and SAH. We studied the
relationship between stressful life events and the risk of SAH.
Methods
We performed a case control study in aneurysmal SAH patients and control subjects who
were randomly selected from the general population. We used the Marriage and Stressful Life
Events Measures (MSLAM) questionnaire to obtain information about the occurrence of life
events during the 12 months preceding SAH or earlier in life. Life events were classified into
four categories: financial-related stress, death of family members, work-related stress and children-related stress. We hypothesized that work-related stress primarily would affect men, and
children-related stress women. We calculated multivariable adjusted odds ratios (OR) with 95%
confidence intervals for the categories of life events. We adjusted for confounding variables:
age, daily alcohol usage, smoking and hypertension. Our study was approved by the Institutional Review Board.
Results
Our analyses included questionnaires from 490 SAH patients (mean age 59.0 years; SD 11.4)
and 773 controls (51.1 years; SD 14.5). Tables 1 and 2 show the effects of life events on the
risk of SAH. None of the categories of life events were associated with an elevated risk of
SAH. The results for work-related and children-related stress were essentially the same in men
and women.
Conclusion
Our data suggest that life events in the year preceding SAH or during entire life are not a risk
factor for SAH. These findings may be influenced by information bias: SAH patients may be
less likely to perceive an event as stressful retrospectively or may have impaired recall because
of cognitive deficits.

Financial problems
< 12 months
> 12 months
Death of family members
< 12 months
> 12 months

Cases

Cont- OR adj (95%
rols
CI)
n = 490 n = 773
193
235

348
457

0.99 (0.75 - 1.31)
0.71 (0.53 - 0.94)

129
239

201
463

0.97 (0.71 - 1.32)
0.54 (0.40 - 0.72)

Table 2. Life Events and Risk of SAH, males and females
Question
Cases
Males: stress at work
< 12 months
55/147
> 12 months
74/147
Females: children-related stress
< 12 months
106/343
> 12 months
145/343

Controls

OR adj (95% CI)

179/332
223/332

0.79 (0.47 - 1.33)
0.62 (0.38 - 1.00)

158/441
200/441

1.00 (0.69 - 1.45)
0.81 (0.56 - 1.15)
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14:30 - 14:40

2 Experimental studies A
14:40 - 14:50
Thrombolysis in experimental cerebral amyloid angiopathy and the risk of secondary intracerebral hemorrhage
B. Reuter1, S. Grudzenski2, E. Handwerker3, S. Meairs4, P. Heiler5, L. Schad6, M. Staufenbiel7,
M.G. Hennerici8, M. Fatar9

Hemostatic Therapy in Experimental Intracerebral Hemorrhage Associated with the Direct FXa-Inhibitor Rivaroxaban
R. Veltkamp1, M. Zorn2, E. Perzborn3, S. Heitmeier4, W. Zhou5

Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg,
Mannheim, GERMANY1,Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY2, Department of Neurology, Universitätsmedizin
Mannheim, University of Heidelberg, Mannheim, GERMANY3, Department of Neurology,
Department of Neurology, University Heidelberg, Heidelberg, GERMANY1,University
Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY4, Computer
Heidelberg, Heidelberg, GERMANY2, Bayer Pharma, Wuppertal, GERMANY3, Bayer Pharma, Assisted Clinical Medicine, Universitätsmedizin Mannheim, University of Heidelberg, MannWuppertal, GERMANY4, Department of Neurology, University Heidelberg, Heidelberg, GER- heim, GERMANY5, Computer Assisted Clinical Medicine, Universitätsmedizin Mannheim,
MANY5
University of Heidelberg, Mannheim, GERMANY6, Neuroscience Discovery, Novartis Institutes for BioMedical Research, Basel, SWITZERLAND7, Department of Neurology, UniverBackground: Rivaroxaban has recently been approved for stroke prevention in atrial fibrillation. sitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY8, Department of
However, lack of an effective antidote represents a major concern in the event of intracerebral
Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMAhemorrhage (ICH). The aims of the present study were to establish a murine model of ICH as- NY9
sociated with rivaroxaban, and to examine the effectiveness of different hemostatic factors in
preventing excess hematoma expansion. Methods: In C57BL/6 mice receiving 10 or 30mg/
Background
kg rivaroxaban by gastric gavage, plasma concentration, prothrombin time and coagulation
Intracerebral hemorrhage (ICH) is the most adverse event of thrombolytic therapy in ischemic
factor’s activities were measured repeatedly. Thirty minutes after inducing ICH by intrastriastroke (IS). In cerebral amyloid angiopathy (CAA), accumulation of amyloid beta results in cetal collagenase-injection, mice received an intravenous injection of either saline, prothrombin
rebral microbleeds and a higher risk for spontaneous lobar ICH. Although thrombolysis may be
complex concentrate (PCC, 100U/kg), murine fresh frozen plasma (FFP, 200μL), or recombiperformed in CAA-affected patients suffering acute IS, there is still little data available regardnant human Factor VIIa (FVIIa, 1mg/kg). ICH volume was quantified on brain cryosections
ing the risk for thrombolysis-associated ICH.
24h later. Results: Rivaroxaban (30mg/kg) substantially increased the hematoma volume in
Methods
ICH induced by 0.06U collagenase. PCC, FFP, or FVIIa prevented excess hematoma expansion We investigated the effect of experimental IS and tissue plasmin activator (tPA) treatment in
caused by anticoagulation. Prevention of hematoma expansion by PCC was dose-dependent.
the APP23-transgenic (tg) mouse model of CAA (n=16) and wildtype (wt) littermates (n=14).
None of the three agents completely corrected the prolonged prothrombin time, although they
Focal IS was induced in 26 months old mice by temporal occlusion of the left middle cerebral
restored the activities of deficient FII and X. Conclusions: PCC, FVIIa and FFP can prevent
artery (MCA, filament-model). Animals were treated with 10 mg/kg tPA 30 min after MCA ocexcess intracerebral hematoma expansion in a murine ICH model associated with rivaroxaban. clusion (MCAo). 24 hours after MCAo a functional score was assessed and the mice were sacThe efficacy and safety of this reversal strategy must be further evaluated in clinical studies.
rificed for histological analysis.
Results
APP23-tg mice and controls were equal regarding mortality (3/16 APP-tg, 2/14 wt; p=0.754),
histologically assessed infarct volume (32.5±24.9 mm3 vs. 26.2±28.9 mm3; p=0.57) and neurological deficit (3±0.6 vs. 2.6±1; p=0.33). However, the APP23 genotype was associated with
a higher risk for ICH in the infarct area (9/13 vs. 3/12; p=0.027). For histological evaluation of
ICH severity, a score with adjustment for numbers and size was established. We found a positive correlation with infarct size and ICH-severity in APP23-tg mice but not controls (p<0.05).
Conclusion
To our knowledge, we present the first rodent study evaluating the risk of CAA-associated ICH
after stroke thrombolytic therapy. Our results suggest a significantly higher risk for ICH in the
genetically CAA-affected brain. So far, severity of ICH increases with infarct size, but was not
associated with a higher mortality, or functional deficit. Furthermore, although vascular amyloid deposits in APP23-tg mice of this age are severe, we observed no ICH outlying of the infarct area.
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14:50 - 15:00

15:00 - 15:10

Mechanisms of stem cell therapy in acute stroke. A putative role of mesenchymal stem
cell secretions in regulation of ERK1/2 and AKT pathways.
L. Tritschler1, S. Mirau-Weber2, E. Handwerker3, M.G. Hennerici4, S. Meairs5

DEFINING THE HYPER-ACUTE INFARCT CORE IN A PORCINE MODEL OF
TRANSIENT CEREBRAL ISCHEMIA: A MULTI-MODAL IMAGING STUDY
C.D. d’Esterre1, E. Fainardi2, S. Ceruti3, A. Saletti4, T.Y. Lee5

UniversitätsMedizin Mannheim, Mannheim, GERMANY1,UniversitätsMedizin Mannheim,
Mannheim, GERMANY2, UniversitätsMedizin Mannheim, Mannheim, GERMANY3, UniversitätsMedizin Mannheim, Mannheim, GERMANY4, UniversitätsMedizin Mannheim, Mannheim, GERMANY5

Western University, London, CANADA1,Neuroradiology Unit, Department of Neurosciences
and Rehabilitation, AziendaOspedaliero-Universitaria, Ferrara, ITALY2, Neuroradiology Unit,
Department of Neurosciences and Rehabilitation, AziendaOspedaliero-Universitaria, Ferrara, ITALY3, Neuroradiology Unit, Department of Neurosciences and Rehabilitation, AziendaOspedaliero-Universitaria, Ferrara, ITALY4, Lawson Health Research Institute, Robarts Research Institute, Western University, London, CANADA5

Background: Although significant evidence suggests a beneficial role of mesenchymal stem
cells (MSC) in acute ischemic stroke, the mechanisms of this action remain unclear. Both
ERK1/2 and AKT pathways seem to be crucial. However, debate persists on whether these
Background: CT perfusion (CTP)-derived parameters and MR-diffusion weighted imaging
pathways are detrimental through promotion of inflammation and oxidative stress or beneficial
(DWI) are currently used to delineate infarct volume; however, reversibility of such defects
through neuroprotection. Whether these pathways are affected by cell therapy is not known. We has been demonstrated for both modalities.
studied the effects of human MSC as well as their conditioned medium (MSC-CM) on ERK1/2
Methods: Twelve domestic pigs had a CTP scan prior to intracranial injection of endothein acute ischemic stroke to elucidate mechanisms of stem cell therapy.
lin-1 (ET-1; 0.01mL/kg) into the left striatum. Subsequent CTP scans at 30min, 1hr, 1.5hrs
Methods: 18 rats were allocated to 3 groups for permanent middle cerebral artery occlusion
were done to monitor ischemic progression. A second dose of ET-1 (0.01mL/kg) was inject(MCAO). 3 hours after the onset of the occlusion, the animals received native medium, MSC
ed at 2hrs from the first injection. Twenty minutes after the second ET-1 injection, 18F-FDG
(3.106 cells in 500 µl PBS), or MSC-CM (500 µl). 4 hours after the infusion, animals were
was injected (300-380MBq). The animal was moved to a 1.5T MRI scanner where DWI was
sacrificed and the brains were quickly frozen. Protein extraction of non-affected and infarcted
performed. The animal was then moved back to the CT scanner for a final CTP/PET acquibrain hemispheres was performed for western blot analysis.
sition within 10 minutes of the DWI. The brain was quickly removed and stained with tetraResults: As in previous reports, pERK1/2 and pAKT expression were increased in the infarcted
zolium-chloride (TTC). The infarct volume defined by low intensity TTC stain, low CBF (<
hemisphere as compared to the non-affected hemisphere. MSC as well as MSC-CM treatments
9.3ml•min-1•100g-1), low CBV (< 1.07ml•100g-1), DWI hyper-intensity and low 18F-FDG
induced a decrease of the expression PERK1/2 and pAKT in the infarcted hemisphere. Expresuptake were determined. Linear regression was used to correlate the infarct volume measured
sion of beta-actin as a control protein was not affected either by the stroke or by the treatments.
by each imaging modality to that by the histological gold standard.
Values presented in the Table 1 are expressed as percentage of the protein level in the healthy
Results: R2 values for CBF, CBV, DWI and FDG versus TTC-histology were 0.83, 0.69, 0.95
side +/- sem.
and 0.61, respectively. For the CBF and DWI parameters the slope of the fitted line was greatConclusion: Our results demonstrate that MSC decrease elevated levels of both pAKT and
er than 1, while the slope of the fitted line for the CBV and CBFxCBV parameters was less
pERK1/2 in MCAO. Moreover, the secretions of MSC are likely responsible for down regulathan 1. Mean normalized (relative to the histologically defined infarct) values were 1.38, 0.82,
tion of AKT and ERK1/2, as MSC-CM has the same effect as MSC. Our study provides evi0.99, and 0.67 for CBF, CBV, DWI and FDG, respectively.
dence for a target pathway of MSC therapy and suggests that administration of stem cell secreConclusion: The CTP-CBF and the imaging gold standard DWI both overestimated the
tions in acute stroke could be just as effective as stem cells.
TTC-infarct core in 66% and 58% of cases, while CTP-CBV, CBFxCBV and FDG-PET all
underestimated the final infarct volume in 100% of animals. The CBF/CBV mismatch was
observed within 4/12 DWI lesions, and 3/12 TTC defined infarcts (Figure 1). The CBF/CBV
mismatch may not represent penumbra during the acute stroke setting.

Table. Coefficients of determination (R2) and slopes of the regression lines for predicted
infarct core, as defined by the four imaging parameters, versus TTC-defined true infarct.
Also shown are normalized values (predicted infarct volume/true infarct volume) and the
percent change between predicted and true infarct volumes.
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5 Experimental studies A
15:10 - 15:20
Long Term Statin Therapy and the Development of Cerebral Microbleeds in Cerebral
Amyloid Angiopathy – A Rodent in-vivo Approach
A. Venus1, B. Reuter2, S. Grudzenski3, P. Heiler4, L.R. Schad5, M. Staufenbiel6, M.G. Hennerici7, M. Fatar8
Departement of Neurology, Universitätsmedizin Mannheim, University of Heidelberg,
Mannheim, GERMANY1,Departement of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY2, Departement of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY3, Computer Assisted
Clinical Medicine, University of Heidelberg, Mannheim, GERMANY4, Computer Assisted
Clinical Medicine, University of Heidelberg, Mannheim, GERMANY5, Neuroscience Discovery, Novartis Institutes for BioMedical Research, Basel, SWITZERLAND6, Departement of
Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY7, Departement of Neurology, Universitätsmedizin Mannheim, University of Heidelberg,
Mannheim, GERMANY8

Background: In cerebral amyloid angiopathy (CAA), the accumulation of amyloid beta (AB)
in cortical and leptomeningeal vessels is the major cause of cerebral microbleeds (cMBs) and
spontaneous lobar hemorrhage. Although CAA is increasingly recognized, today no specific
Figure 1. Coronal sections of a domestic pig brain one hour after injection of endothelin-1, cau- therapy is available and experimental efforts are poor. Since statins are known to have beneficial effects in neurodegenerative disorders, we hypothesized that they might lower the prosing focal ischemia. (A) CTP-CBV and (B) CBF functional maps, (C) 18F-FDG PET images,
gression of CAA, too. Methods: We investigated the effect of long term atorvastatin treatment
(D) MR-ADC and (E) DWI maps, and (F) TTC-stained excised brain. All imaging and histology were completed within 35 minutes. Within the infarcted tissue, outlined on TTC slices: 1) in a mouse model of CAA, the APP23-transgenic (tg) mouse line (n=42). Mice were fed with
DWI-hyperintensities, and ADC-hypointensities are observed in all slices, 2) Uptake of FDG is atorvastatin-supplemented food 60 mg/kg beginning at the age of 8 months (n=13), 12 months
(n=7), and 16 months (n=6), respectively. A control group (n=16) was fed with standard food.
increased and decreased in the periphery and core, respectively, 3) Normal or increased CBV
At the age of 24 months 9.4 T magnetic resonance imaging including T2, T2* sequences (coroand a decrease in CBF is observed. This CBF/CBV mismatch within infarcted tissue may be
nal plane, 18 slides) and time of flight MR-angiography (raw data 128 slides) was performed to
caused by the opening of arteriovenous shunts, representing acute non-nutritive hyperemia.
assess the numbers of cMBs. Results: During atorvastatin treatment the APP23-tg mice group
showed an average of 27.4±15.6 cMBs, compared to 35±18.5 in the untreated group (p=0.159)
irrespective of time of treatment. After incorporation of a CAA-score with adjustment for cMB
size (≤100 µm, 150-200 µm, >200 µm), differences between the atorvastatin treated group and
controls still showed a trend towards smaller numbers in the treated vs. control groups, but
failed to reach statistical significance (44±25.5 vs. 58±33.1, p=0.132). Conclusion: Probably
due to the small number of animals studied, a high variability of cMBs in all treatment and control groups, our results failed to show a significant reduction of progressive cMBs after longterm atorvastatin treatment in this CAA model. Yet, numbers of cMBs were not higher under
long term atorvastatin therapy, which indicates safe usage of statins in CAA without increased
cMB rates.
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15:30 - 15:40

Anatomically-appropriate chronic behavioral deficits in a model of thalamocapsular lacunar-type infarction
M.B. Jensen1, L.D. Jager2, L.K. Cohen3

REGULATORY T CELLS MODULATE INFLAMMATION AND REDUCE INFARCT
VOLUME IN EXPERIMENTAL ISCHEMIA.
D. Brea1, J. Agulla2, D. Barral3, F. Campos4, J. Castillo5, A. Dávalos6, P. Ramos-Cabrer7

University of Wisconsin, Madison, USA1,University of Wisconsin, Madison, USA2, University of Wisconsin, Madison, USA3

Department of Neurosciences, Fundació Institut d’Investigació en Ciències de la Salut
Germans Trias I Pujol., Badalona, SPAIN1,Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario., Santiago de Compostela, SPAIN2,
Background: The neuroanatomical correlates of recovery after cerebral infarction can be diffiDepartment of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Unicult to assess with injury centered on the complex neuronal networks of the cerebral cortex or
versitario., Santiago de Compostela, SPAIN3, Department of Neurology, Clinical Neuroscistriatum. This may be better evaluated by smaller, targeted infarction of subcortical pathways
ences Research Laboratory, Hospital Clínico Universitario., Santiago de Compostela, SPAIN4,
with well-defined structure and function.
Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico UniMethods: We disrupted the subcortical somatosensory and corticofugal tracts at the ventral
versitario., Santiago de Compostela, SPAIN5, Department of Neurosciences, Fundació Institut
posterior nuclei of the thalamus and the adjacent internal capsule in five adult male rats by ind’Investigació en Ciències de la Salut Germans Trias I Pujol., Badalona, SPAIN6, Department
jection of 0.125 ug of endothelin-1 to induce lacunar-type infarction, followed by extensive be- of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario.,
havioral evaluation for gross motor, fine motor, and somatosensory function at baseline and five Santiago de Compostela, SPAIN7
weeks after infarction.
Results: Gross motor function showed chronic deficits of 37% on the rotarod (p>0.05), 30% on Background: Regulatory T cells (Treg cells) are a subpopulation of CD4+ T cells with immunothe corner test (p>0.05), and 10% on the elevated body swing test (p>0.05). Fine motor funcsuppressor/anti-inflammatory properties. Because brain ischemia triggers an intense inflammation showed chronic deficits of 66% on the staircase test (p=0.02). Somatosensory function
tory response, the objective of this study was to demonstrate the role of Treg cells as neuroproshowed chronic deficits of 66% on vibrissae placing (p=0.03), and 7% on the tape bracelet test tective agents. Methods: Twenty Sprague-Dawley rats were subjected to transient occlusion of
(p>0.05). The mean volume of infarction of the lateral thalamus and adjacent internal capsule
the cerebral middle artery (tMCAO). After a 75min occlusion, the rats were randomized and inwas 12% relative to the unlesioned hemisphere.
travenously treated with 3x106 Treg cells (Treg-treated) or PBS (control). Brain infarct volume
Conclusions: This ischemic stroke model system could be useful for studying the neuroanatoand edema were evaluated at days 1, 3, 7 and 10 by T2W-MRI (Magnetic Resonance Imaging).
my of ischemic stroke recovery based on the specificity of deficits referable to the injured neu- At day 10, the rats’ brains were extracted for analysis by ELISA (for IL-1β and TNF-α), westral pathways. The evaluation of recovery treatments dependent on anatomical considerations,
ern blot (for FoxP3) and immunohistochemistry (for macrophages and activated microglia).
such as neural cell grafting for repair of specific central nervous system tracts, could, in partic- Results: Treg-treated animals showed smaller infarcts than control rats at day 3 (198.01±29.61
ular, be more fully evaluated for tract connectivity.
vs 349.84±48.50 mm3; p=0.027), day 7 (149.16±19.43 vs 227.24±30.64 mm3; p=0.049) and
day 10 (120.38±12.94 vs 186.71±26.88 mm3; p=0.041). Treg-treated animals showed a higher expression of FoxP3 (3.5±0.3 vs 2.3±0.3 AU; p=0.015), lower levels of IL-1β (19.46±1.02
vs 25.92±2.58 pg/mg; p=0.048) and lower numbers of macrophages (17.93±1.07 vs 28.8±0.7
cells; p=0.005) and activated microglia (18.23±1.04 vs 24.85±0.55 cells; p=0.018) than control
animals in the infarcted hemisphere. Conclusions: Treatment with Treg cells 2 h after experimental ischemia reduces infarct volume and inflammation in the ischemic tissue. A reduction
in infarct volume is accompanied by a reduction in inflammatory markers and by an increase in
the expression of FoxP3 (a Treg marker) in the infarcted brain hemisphere.
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In vitro examination of the thrombolytic efficiency of Desmoteplase compared with rt-PA
and the additional application of ultrasound
Z. Wang1, F. Roessler2, S. Schumacher3, M. Ohlrich4, A. Menciassi5, J. Eggers6
The BioRobotics Institute, Scuola Superiore Sant’Anna and Center for Micro-BioRobotics@SSSA, Istituto Italiano di Tecnologia, Pisa, ITALY1,Department of Neurology, University Hospital Schleswig-Holstein, Campus Lübeck, Luebeck, GERMANY2, Department
of Neurology, University Hospital Schleswig-Holstein, Campus Lübeck, Luebeck, GERMANY3, Department of Neurology, University Hospital Schleswig-Holstein, Campus Lübeck,
Luebeck, GERMANY4, The BioRobotics Institute, Scuola Superiore Sant’Anna and Center
for Micro-BioRobotics@SSSA, Pisa, ITALY5, Department of Neurology, University Hospital
Schleswig-Holstein, Campus Lübeck, Luebeck, GERMANY6
Background: Desmoteplase (DSPA) is a novel fibrin-selective plasminogen activator which is
a promising candidate for the thrombolytic treatment of acute ischemic stroke. The purpose of
this study was to determine the thrombolytic efficiency of DSPA compared with rt-PA and the
additional effect of ultrasound (US) application in vitro.
Methods: A static model suitable for the application of thrombolytic drugs and US was built.
Dose finding experiments of DSPA were made with concentrations of 0.1µg/ml up to 10µg/
ml. Lysis rate of clots made from platelet rich plasma (PRP) was measured by means of clots
weight loss after one hour for 5 different groups (each n= 40): In the control group clots were
solely treated with plasma (pH=7.4) and in the other 4 groups with a solution of plasma and rtPA ( 60 kU/ml) or plasma and DSPA (2 µg/ml) each with or without diagnostic ultrasound (2
MHz, 0.179 W/cm2).
Results: Clot lysis rate showed saturation above DSPA concentrations of 2µg/ml in one hour.
A 2:2 factorial ANOVA showed significant main effects for both factors MEDICATION and
US concerning lysis rate without significant interaction. Post hoc T-tests revealed significant
increase of clot lysis with rt-PA (27 ± 8 %) and DSPA (31 ± 7 %) compared with control (18 ±
6 %, each p<0.001). The additional application of US led to a no significant increased lysis for
rt-PA (29 ± 6 %) but a significant increased lysis for DSPA (33 ± 7 %, p=0.049). Lysis by DSPA
was more effective compared with rt-PA (without US: p=0.03; with US: p=0.009).
Conclusions: Our data indicated that the thrombolytic efficiency of DSPA is significantly higher
compared with rt-PA both with or without US.
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16:30-17:30 Special Session Room 7,8,11,12
SVD on neuroimaging

Observational Study of Asymptomatic Deep Vein Thrombosis in Acute Stroke
U. Ghani1, G. Muddegowda2, I. Natarajan3, C. Roffe4

Detecting and reporting manifestations of SVD on neuroimaging:
An international consensus statement from the centers of excellence in neurodeUniversity Hospital of North Stafforshire, Stoke-On-Trent, UNITED KINGDOM1,University Hospital of North Staffordshire, Stoke-On-Trent, UNITED KINGDOM2, University
generation (COeN) initiative
3
Hospital of North Staffordshire, Stoke-On-Trent, UNITED KINGDOM , University Hospital of Chairs: D. Leys, France and L. Pantoni, Italy
North Staffordshire, Stoke-on-Trent, UNITED KINGDOM4

Background: Venous Thromboembolism (VTE) is a significant cause of morbidity and mortality in recovery phase of acute stroke. There is no robust evidence regarding use of anticoagulation in prevention of deep vein thrombosis (DVT) in acute stroke as risk of symptomatic intracranial haemorrhage (sICH) outweighs the benefit. This observational study investigated the
incidence of asymptomatic DVT and relevance of clinical and biochemical factors in patients
hospitalised for 7 days in Acute Stroke Unit.
Method: Plasma samples were obtained for D-dimers from 50 non-ambulatory asymptomatic patients for VTE after 7 days of ischaemic or haemorrhagic stroke. Samples were taken on
the same day of Venous Duplex Ultrasound of both lower limbs. Analysis was done to determine whether D-dimer level, age, sex, stroke syndrome, Thrombolysis, Endovascular therapy,
co-morbidities, Previous Immobility, Previous VTE and ambulatory status could classify the
patient’s DVT status.
Results: six of 50 patients had asymptomatic DVT on duplex ultrasound. D-dimer levels fail to
stratify the risk of asymptomatic DVT as they were found to vary between the range of 500 to
>1000. On the other hand D-dimer levels were very high (>1000) in total anterior circulation
ischaemic stroke (TACI) patients who had no DVT. 2 of the patients were bed bound haemorrhagic stroke (TACS), 1 had recent ankle fracture, 1 had endovascular treatment for ischaemic
stroke, 1 had pre-morbid modified rankin score of four because of reduced mobility and 1 had
multiple co-morbidities including Atrial Fibrillation in asymptomatic DVT patients.
Conclusion: 12% patients had asymptomatic DVT. D-dimer level can be falsely raised due to
clot burden in acute ischaemic stroke patients. A very low value of D-dimer <250 can be used
to rule out DVT.A larger study needed to further confirm these results.

Why do we need standards for vascular lesions on neuroimaging? Setting the scence
M. Dichgans, Germany
Proposed standards for terminology, image acquision, analysis, and reporting in research
studies
Comment: We suggest having an interactive voting with this session
J. Wardlaw, UK
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16:40 - 16:50

Impact of peri-procedural ischaemic brain lesions after stenting or endarterectomy on future cerebrovascular events in patients with symptomatic carotid artery stenosis – Results
1 Vascular surgery and neurosurgery
of the ICSS-MRI-study
H. Gensicke1, P.J. Nederkoorn2, S. Macdonald3, P.A. Gaines4, P.A. Lyrer5, N. Peters6, A. van
16:30 - 16:40
der Lugt7, W.P.T.M. Mali8, H.B. van der Worp9, S.T. Engelter10, M.M. Brown11, L.H. Bonati12
Death or stroke among patients with recently symptomatic carotid stenosis awaiting treat- ICSS-MRI Substudy Investigators
ment with stenting or endarterectomy – a pooled analysis of individual patient data from
Department of Neurology, University Hospital Basel, Basel, SWITZERLAND1,Department
EVA-3S, SPACE and ICSS
U. Fisch1, L.H. Bonati2, S. Von Felten3, W.P.T. Mali4, O. Jansen5, G, Fraedrich6, G. Chatellier7, of Neurology, Academic Medical Center Amsterdam, Amsterdam, THE NETHERLANDS2,
Department of Radiology, Freeman Hospital, Newcastle-upon-Tyne, Newcastle, UNITED
J.P. Becquemin8, A. Algra9, P. Ringleb10, M.M. Brown11, J.L. Mas12
KINGDOM3, Sheffield Vascular Institute, Northern General Hospital, Sheffield, Sheffield,
Carotid Stenting Trialists Collaboration
UNITED KINGDOM4, Department of Neurology, University Hospital Basel, Basel, SWITZERLAND5, Department of Neurology, University Hospital Basel, Basel, SWITZERLAND6,
Department of Neurology and Stroke Unit, University Hospital Basel, Basel, SWITZERDepartment of Radiology, Erasmus MC, University Medical Center Rotterdam, Rotterdam,
LAND1,Department of Neurology and Stroke Unit, University Hospital Basel, Basel, SWIT2
3
THE NETHERLANDS7, Department of Radiology, Rudolf Magnus Institute of Neuroscience,
ZERLAND , Clinical Trial Unit, University Hospital Basel, Basel, SWITZERLAND , DeUniversity Medical Center Utrecht, Utrecht, THE NETHERLANDS8, Department of Neurolopartment of Radiology, University Medical Center Utrecht, Utrecht, THE NETHERLANDS4,
gy, Rudolf Magnus Institute of Neuroscience, University Medical Center Utrecht, Utrecht, THE
Neuroradiology, UKSH Campus Kiel, Kiel, GERMANY5, Department of Vascular Surgery,
NETHERLANDS9,
Medical University Innsbruck, Innsbruck, AUSTRIA6, Clinical Research Unit, Hôpital EuDepartment of Neurology, University Hospital Basel, Basel, SWITZERLAND10, Department of
ropéen Georges Pompidou, Paris, FRANCE7, Service de chirurgie vasculaire cardiaque et thoracique, Hôpital Henri Mondor, Paris, FRANCE8, Department of Neurology and Julius Center, Brain Repair and Rehabilitation, UCL Institute of Neurology, Queen Square, London, UNITED
KINGDOM11, Department of Neurology, University Hospital Basel, Basel, SWITZERLAND12
University Medical Center Utrecht, Utrecht, THE NETHERLANDS9,
Department of Neurology, University Hospital Heidelberg, Heidelberg, GERMANY10, DeBackground: In the MRI substudy of the International Carotid Stenting Study (ICSS), new
partment of Brain Repair and Rehabilitation, UCL Institute of Neurology, London, UNITED
ischaemic brain lesions on diffusion-weighted imaging (DWI) occurred more often after stentKINGDOM11, Department of Neurology, Hôpital Sainte-Anne, Paris, FRANCE12
ing (CAS) than after endarterectomy (CEA). In the present analysis, we investigated whether
peri-procedural DWI lesions were associated with increased risk of recurrent cerebrovascular
Background: Patients with symptomatic carotid stenosis are at high risk of early recurrent
events during long-term follow-up.Methods: 231 patients with symptomatic carotid stenosis
stroke. Current guidelines therefore recommend revascularisation within 2 weeks of the index
were randomised to CAS (n=124) or CEA (n=107) and included in the ICSS-MRI substudy.
event.
Patients were followed at one and six months after treatment and then annually. We determined
Methods: The CSTC pooled data of all individual patients recruited in three European-based
randomised trials (EVA-3S, SPACE, and ICSS) comparing carotid artery stenting (CAS) versus the rates of recurrent stroke or TIA in any territory, and recurrent stroke alone, occurring beendarterectomy (CEA) for symptomatic carotid stenosis. The primary outcome event (POE) for tween the immediate post-treatment MRI and end of follow-up. We then compared patients
with (DWI+) and without (DWI-) new DWI lesions on the post-treatment scan in both treatthis analysis was death or any stroke between randomisation and treatment, or up to 120 days
ment groups separately. Data were analysed using Kaplan-Meier statistics and Cox regression.
after randomisation among patients not receiving treatment in this period. We investigated the
esults: MRI was done a median of 1 day after treatment. Median time of follow-up after the
association between baseline variables and time between randomisation and the POE.
scan was 4.1 years (IQR 3.0-5.2). In the CAS group, recurrent stroke or TIA occurred more ofResults: 3345/3433 patients (97.4%) received CAS or CEA within 120 days of randomisation.
ten among DWI+ patients (12/62) than among DWI- patients (6/62), with cumulative 5-year inMedian time from qualifying event until randomisation was 19 (interquartile range 8-51) days
cidences of 22.8% (standard error 7.1%) and 8.8% (standard error 3.8%), respectively (hazard
in the whole population. Median time from randomisation until treatment was 6 (3-12) days
in the CAS group, and 7 (3-14) days in the CEA group. 26% in the CAS group and 22% in the ratio 2.85; CI 95% 1.05-7.72, p=0.04; figure 1). 8 and 2 events occurred in DWI+ and DWIpatients respectively within 6 months after the MRI. However, the risk of stroke alone was not
CEA group received treatment within 14 days of the qualifying event. Death or any stroke besignificantly increased. In CEA patients, there was no difference in recurrent cerebrovascular
fore treatment occurred in 19 patients (CAS: 8, CEA: 11), all within 30 days of randomisation
events between DWI+ and DWI- patients.
(cumulative Kaplan Meier estimate: 2.5%). In 2 of these patients, the date of the qualifying
onclusion: Ischaemic brain lesions discovered on DWI following CAS appear to be a marker
event was unknown, in 7 the POE occurred within 14 days of the qualifying event and in 10
more than 14 days after the qualifying event. The only significant predictor of the POE was se- of increased risk for recurrent cerebrovascular events. These finding might indicate that double
antiplatelet therapy should be continued for six months after CAS in patients with peri-proceverity of stenosis: all patients with the POE had severe (70-99%) stenosis (p=0.014).
dural DWI lesions.
Discussion: Despite the fact that only 1 in 4 patients received treatment within 14 days of the
qualifying event, only 2.5% of patients had a recurrent stroke or died before treatment. The risk
is lower than expected from historical data, which may reflect advances in medical therapy. Patients most at risk are those with severe degree of stenosis.
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Proportion of patients treated by carotid endarterectomy or stenting who might have had
as good an outcome with optimised medical treatment: a modelling study using the Carotid Artery Risk Score
R.L. Featherstone1, F. Kennedy2, D. Doig3, J. Dobson4, M.M. Brown5
ICSS Investigators

Is surgery getting safer? An analysis of changes in periprocedural risk of carotid endarterectomy for symptomatic carotid stenosis over the last 30 years.
F. Kennedy1, J. Dobson2, D. Doig3, R.L. Featherstone4, T. Richards5, M.M. Brown6

Background: Randomised trials established the benefit of carotid endarterectomy (CEA) but
these were conducted more than 20 years ago. Medical therapy has improved and CEA may
no longer be beneficial in many patients with carotid stenosis. We therefore modeled the likely benefits of optimized medical therapy (OMT) using data from a recent randomised trial to
determine the proportion of patients who might do as well with OMT.Methods: The baseline
risk factors for individual patients with symptomatic carotid stenosis randomised in the International Carotid Stenting Study (ICSS) were used to calculate their Carotid Artery Risk Score
(CAR) i.e. the 5-year risk of ipsilateral stroke, using a predictive algorithm developed in ECST
and tested in NASCET. We recalibrated the algorithm to account for the benefit of OMT. Data
on plaque morphology was not recorded and therefore we assumed smooth morphology in all
patients. We compared CAR scores with actual rates of events. We also calculated CAR assuming all patients had irregular or ulcerated plaque. Results: Of 1710 patients randomised in ICSS,
1649 had sufficient baseline medical data to calculate the CAR. Assuming a smooth plaque,
1333 of 1649 (81%) patients had a CAR of 15% or less. In the patients treated by CEA, the
mean predicted risk in patients with a CAR of 15% or less was similar to the observed 5-year
rate of ipsilateral stroke or perioperative stroke/death (8.6% vs. 6.8% respectively, p=0.27).
In patients with a CAR >15%, the predicted risk was significantly higher than observed risk
(18.9% vs. 10.3%, p=0.05). If the plaque was assumed to be rough or ulcerated in all cases, 436
of 1639 (26%) had a CAR of 15% or less.Conclusion: As many as 80% of patients referred for
CEA might have had as good an outcome if they had received OMT alone. Plaque morphology
appears to be a significant factor in determining risk of recurrent stroke and should be incorporated into the assessment of carotid stenosis prior to treatment.

Background: Over the past 30 years several trials showed carotid endarterectomy (CEA) is an
effective treatment for symptomatic carotid stenosis, but carries a risk of perioperative stroke
or death. There have been improvements in surgical and anaesthetic pathways of care and in
medical therapy over this time period. We therefore examined the time-dependent changes in
perioperative risk in the trials to examine the hypothesis that risks have fallen over time.Methods: We extracted baseline and early outcome data from all the large randomised clinical trials
of CEA conducted between 1981-2010. We determined the rate of any stroke or death within
30 days of CEA for symptomatic stenosis in each trial ‘per-protocol’ and compared this with
the mid-point year of recruitment for each trial. Meta-regression analysis was used to assess
the strength of the association.Results: Data were available from 8 randomised trials recruiting
patients between 1981-2008. Rates of 30-day stroke or death fell from 7% in ECST (mid-point
year 1987) to 3.4% in ICSS (mid-point year 2005). Regression analysis showed a reduction of
0.19% (95% CI – 0.02% to 0.40%) in CEA risk per 1 year increase in mid-point year of recruitment, but this trend was only borderline significant (p= 0.07, see fig 1). After adjustment for the
available baseline characteristics, there remained no statistically significant evidence of an association. However, there was a significant association between the proportion of patients with
raised baseline cholesterol levels in the 6 trials with this data available and a lower risk from
CEA (p=0.024, see fig 2).Conclusion: There has only been a modest reduction in the perioperative risk of CEA for symptomatic carotid stenosis over the past 30 years. The paradoxical association between raised cholesterol and lower risk within the trials might reflect the fact that, in
early trials, only patients with very high cholesterol levels received preoperative lipid lowering
therapy.

Institute of Neurology, University College London, London, UNITED KINGDOM1,Department of Medical Statistics, London School of Hygiene and Tropical Medicine, London,
UCL Institute of Neurology, London, UNITED KINGDOM1,UCL Institute of Neurology,
UNITED KINGDOM2, Institute of Neurology, University College London, London, UNITED
London, UNITED KINGDOM2, UCL Institute of Neurology, London, UNITED KINGDOM3, KINGDOM3, Institute of Neurology, University College London, London, UNITED KINGLondon School of Hygiene and Tropical Medicine, London, UNITED KINGDOM4, UCL Insti- DOM4, Institute of Neurology, University College London, London, UNITED KINGDOM5, Intute of Neurology, London, UNITED KINGDOM5
stitute of Neurology, University College London, London, UNITED KINGDOM6
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Early carotid endarterectomy in symptomatic patients with large brain infarcts
A. Oldag1, M. Glaser2, C. Campe3, F. Meyer4, Z. Halloul5, M. Goertler6
Vascular and Stroke Center, Department of Neurology,Otto-von-Guericke-University of
Magdeburg, Magdeburg, GERMANY1,Vascular and Stroke Center, Department of Neurology,Otto-von-Guericke-University of Magdeburg, Magdeburg, GERMANY2, Vascular and
Stroke Center, Department of Neurology, Magdeburg, GERMANY3, Vascular an Stroke Center, Department of General, Abdominal and Vascular Surgery,Otto-von-Guericke-University of
Magdeburg, Magdeburg, GERMANY4, Vascular an Stroke Center, Department of General, Abdominal and Vascular Surgery,Otto-von-Guericke-University of Magdeburg, Magdeburg, GERMANY5, Vascular and Stroke Center, Department of Neurology,Otto-von-Guericke-University
of Magdeburg, Magdeburg, GERMANY6

Figure 1: Plot of proportion of patients with stroke or death within 30 days of CEA in symptomatic carotid stenosis trials by mid-point year of recruitment.

Background: To assess incidence of cerebral complications as pivotal outcome parameter in
patients with symptomatic carotid stenosis and large brain infarction who underwent early carotid endarterectomy (CEA). Methods: Patients with symptomatic carotid stenosis were subjected to patch CEA. Infarct size was measured in the axial CT/MRI-slice demonstrating the
largest infarct dimension and was categorized as large (> 4 square cm), small (≤ 4 square cm),
or absent. Perioperative cerebral complications were classified as focal, i.e., causing stroke-like
symptoms, and non-focal, such as prolonged unconsciousness, delirium, epileptic seizure, or
headache, summarized as postoperative encephalopathy. Results: 459 consecutive symptomatic
patients were enrolled of whom 192 (41.8%) underwent early (≤ 2 weeks) CEA. Postoperative encephalopathy occurred in 6 of 84 (7.1%) with large infarct, 3 of 163 (1.8%) with small
infarct, and 3 of 209 (1.4%) without infarct. Relative risk compared to patients without infarct
was 5.4 (95% CI, 1.3 to 21.9) for patients with large infarct and 1.3 (95% CI, 0.3 to 6.6) for patients with small infarct. Relative risk did not differ in early and delayed CEA. At multivariate
analysis, intraoperative blood pressure, i.e., median of mean arterial blood pressure at CEA in
the upper quartile (> 120 mm mercury) was the only independent predictor for postoperative
encephalopathy (adjusted OR, 7.6; 95% CI, 2.0 to 29.0; P = 0.003) in addition to large infarct
(adjusted OR, 4.3; 95% CI, 1.0 to 18.0; P = 0.047). Stroke (fatal/with persisting deficit) occurred in 1 (1.2%) patient with large infarct, 12 (7.4%) with small infarct, and 9 (4.2%) without
infarct. Corresponding relative risks were 0.3 (95% CI, 0.0 to 2.2) for patients with large infarct
and 1.8 (95% CI, 0.7 to 4.4) for patients with small infarct. Conclusions: Risk of non-focal encephalopathic complications but not risk of stroke is increased in patients with large infarct at
early (and delayed) CEA.

Figure 2: Plot of proportion of patients with stroke or death within 30 days of CEA in symptomatic carotid stenosis trials, by % of patients with high cholesterol at baseline within each trial,
with fitted meta-regression line.
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Risk of brain infarctions during carotid endarterectomy and stenting. A prospective randomized study.
M. Kuliha1, D. Školoudík2, E. Hurtíková3, M. Roubec4, A. Goldírová5, R. Herzig6, V. Procházka7, T. Jonszta8, J. Krajča9, D. Czerný10, T. Hrbáč11, D. Otáhal12, K. Langová13

Cost-effectiveness of surgical decompression for space-occupying hemispheric infarction:
economic evaluation of the randomised trial HAMLET
J. Hofmeijer1, H.B. van der Worp2, L.J. Kappelle3, S. Eshuis4, A. Algra5, J.P. Greving6
on behalf of the HAMLET investigators
Rijnstate Hospital and University of Twente, Arnhem, THE NETHERLANDS1,University
Medical Centre Utrecht, Utrecht, THE NETHERLANDS2, University Medical Centre Utrecht,
Utrecht, THE NETHERLANDS3, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS4, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS5, University
Medical Centre Utrecht, Utrecht, THE NETHERLANDS6

Department of Neurology, University Hospital Ostrava, Czech Republic, Ostrava,
CZECH REPUBLIC1,Comprehensive Stroke Center, Department of Neurology, Faculty of Medicine and Dentistry, Palacký University and University Hospital Olomouc, Olomouc, CZECH REPUBLIC2, Department of Neurology, University Hospital Ostrava, Ostrava, CZECH REPUBLIC3, Department of Neurology, University Hospital Ostrava, Ostrava,
CZECH REPUBLIC4, Department of Neurology, University Hospital Ostrava, Ostrava,
CZECH REPUBLIC5, Comprehensive Stroke Center, Department of Neurology, Faculty of
Medicine and Dentistry, Palacký University and University Hospital Olomouc, Olomouc,
CZECH REPUBLIC6, Department of Radiology, University Hospital Ostrava, Ostrava, CZECH
REPUBLIC7, Department of Radiology, University Hospital Ostrava, Ostrava, CZECH REPUBLIC8, Department of Radiology, University Hospital Ostrava, Ostrava, CZECH REPUBLIC9,
Department of Radiology, University Hospital Ostrava, Ostrava, CZECH REPUBLIC10, Department of Neurosurgery, University Hospital Ostrava, Ostrava, CZECH REPUBLIC11, Department of Neurosurgery, University Hospital Ostrava, Ostrava, CZECH REPUBLIC12, Department of Biophysics, Palacký University Olomouc, Ostrava, CZECH REPUBLIC13

Background In a pooled analysis of three small randomised trials on space-occupying hemispheric infarction, surgical decompression within 48 hours of stroke onset reduced case fatality as compared to best medical treatment and increased the chance of a favourable functional
outcome at 12 months (modified Rankin Scale score (mRS) ≤ 3). However, surgical decompression also increased the probability of survival with severe disability. We assessed the costs
and cost-effectiveness of surgical decompression compared with best medical treatment, based
on data derived from the randomised Hemicraniectomy After Middle cerebral artery infarction
with Life-threatening Edema Trial (HAMLET). Methods We collected data on the resources
used (including length of stay in intensive care unit, stroke unit, tertiary referral centre, general hospital, rehabilitation centre, and nursing home, outpatient visits to hospital, and visits
to general practitioner) with data from hospital records for the first three years after the stroke
onset. Long-term outcomes in terms of costs, life-years, and incremental costs per life-year
Background: Silent brain infarctions can be detected in up to 30% of patients after carotid end- gained were estimated. Results 39 patients with space-occupying hemispheric infarction, aged
arterectomy (CEA) and in up to 54% of patients after carotid stenting (CAS). The aim was to
60 years or younger, were randomly allocated to surgical decompression (n=21) or best medical
compare the risk of new brain infarctions in patients with internal carotid artery (ICA) stenosis treatment (n=18) within 48 hours of stroke onset. Surgical decompression reduced case fatali>70% undergoing CEA or CAS.
ty (19% vs 79% died within 1 week). However, mean total costs were substantially higher for
Methods: All consecutive patients 1/ with ICA stenosis >70%, 2/ indicated to carotid intersurgical decompression than for best medical treatment (€142,824 vs. €16,837, MD -125,987,
vention, 3/ without contraindications to CEA or CAS, 4/ with signed informed consent, were
95% CI -178,805 to -71,168). Surgically treated patients experienced more health benefits (2.4
enrolled to the study during 26 months. Patients were indicated to CEA or CAS according to
vs. 0.7 life-years) at three years after stroke onset. Incremental costs per life-year gained were
the European Stroke Organisation guidelines. Only patients eligible for both methods were en- about € 75,000 for the first three years. Conclusion The costs of surgical decompression per
rolled to the study and randomly allocated to CEA or CAS. Neurological examination and brain life-year gained are very high if analyses are limited to the first three years after stroke onset.
magnetic resonance imaging (MRI) were performed before and 24 h after intervention in all
patients. Occurrence of new brain infarctions and 30-day mortality and morbidity were statistically evaluated using T-test.
Results: Totally 142 patients were included in the study. 69 patients (44 males, mean age 63.8
± 7.3 years) underwent CEA and 73 patients (53 males, mean age 67.2 ± 7.5 years) underwent
CAS. New brain infarctions on control MRI were found in 16 (23.2%) patients in CEA group
(only in the territory of the intervened artery) and in 37 (50.7%) patients in CAS group (in 15
cases in both hemispheres) (P<0.001). Brain infarction was symptomatic in only 1 patient in
both groups (P>0.05).
Conclusion: Study results confirm higher risk of the occurrence of silent brain infarctions on
MRI during CAS in comparison with CEA.
Supported by IGA MH CR grants NT/11046-6/2010, NT/11386-5/2010, NT/13498-4/2012.
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Improvement in Cerebral Hemodynamic Parameters and outcomes after Superficial Temporal Artery- Middle Cerebral Artery Bypass in Patients with Severe Steno-occlusive Disease of Intracranial Carotid and Middle Cerebral Artery
V.K. Sharma1, A.K. Sinha2, H.L. Teoh3, R.C. Seet4, B.R. Wakerley5, C. Ning6, T.T. Yeo7, S.W.
Low8, K. Teo9, V.F. Chong10, S. Lwin11, L Shen12, L.Y.H. Wong13, B.P.L. Chan14

Intra-arterial occlusion in acute ischemic stroke: relative frequency in an unselected population.
D. Beumer1, G. Saiedie2, S. Fonville3, R.J. van Oostenbrugge4, P.J. Homburg5, A. van der
Lugt6, D.W.J. Dippel7

Maastricht University Medical Center, Maastricht, THE NETHERLANDS1,Erasmus
National University of Singapore, Singapore, SINGAPORE1,National University Health
MC University Medical Center, Rotterdam, THE NETHERLANDS2, Erasmus MC University
System, Singapore, SINGAPORE2, National University Health System, Singapore, SINGAMedical Center, Rotterdam, THE NETHERLANDS3, Maastricht University Medical Center,
PORE3, National University of Singapore, Singapore, SINGAPORE4, National University
Maastricht, THE NETHERLANDS4, Erasmus MC University Medical Center, Rotterdam,
Health System, Singapore, SINGAPORE5, National University Health System, Singapore, SIN- THE NETHERLANDS5, Erasmus MC University Medical Center, Rotterdam, THE NETHERGAPORE6, National University Health System, Singapore, SINGAPORE7, National University LANDS6, Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS7
Health System, Singapore, SINGAPORE8, National University Health System, Singapore, SINGAPORE9,
Background
10
National University Health System, Singapore, SINGAPORE , National University Health
The relative frequency of proximal intracranial arterial occlusion (PIAO) in patients with acute
11
System, Singapore, SINGAPORE , National University of Singapore, Singapore, SINGAischemic stroke (AIS) is not well known, although this is important clinically, and for manpow12
13
PORE , National University Health System, Singapore, SINGAPORE , National University
er planning and resource allocation. We estimated the proportion of patients with a relevant
Health System, Singapore, SINGAPORE14
PIAO and assessed the percentage of patients with AIS caused by PIAO who are eligible for
intra-arterial treatment.
Background and Objective- Older as well as the recent extracranial-intracranial (EC/IC) bypass Methods
trial in patients with symptomatic carotid occlusion failed to demonstrate reduction in stroke
We gathered data from a registry of consecutive patients with AIS presenting at the emergenrecurrence. However, the role of superficial temporal artery-middle cerebral artery (STA-MCA) cy department from 2006 to 2012. Referrals from other hospitals were excluded. All patients
bypass surgery in symptomatic intracranial steno-occlusive disease has been evaluated scarce- underwent routine CT angiography (CTA) from the aortic arch to the intracranial circulation.
ly. We evaluated changes in hemodynamic parameters in patients with severe steno-occlusive
PIAO of primary and secondary branches of the intracranial carotid, vertebral and basilar ardisease of intracranial internal carotid (ICA) or middle cerebral artery (MCA) who underwent
teries were considered relevant if the neurologic symptoms of the patient were consistent with
STA-MCA bypass for impaired cerebral vasodilatory reserve (CVR).
location of the occlusion.
Methods- Patients with severe steno-occlusive disease of intracranial ICA or MCA underResults
went transcranial Doppler (TCD) evaluation and CVR assessment using breath-holding index
Of the 1103 patients with acute ischemic stroke, 618 arrived after 6 hours, 144 patients had a
(BHI). Patients with impaired BHI (<0.69) were further evaluated with acetazolamide-chalCTA more than 7 hours after stroke onset and 38 patients had stroke mimics. The remaining
lenged hexamethylpropyleneamine oxime single-photon emission computed tomography
303 patients had a mean age of 63 years (SD ±16) and 151 patients (50%) were male. The me(HMPAO-SPECT). STA-MCA bypass surgery was offered to patients with impaired CVR
dian NIHSS at the emergency department was 6 (IQR 0-22) and 30 patients (10%) had atrial
on SPECT. TCD and SPECT were repeated in all patients at 4±1 months and they were folfibrillation. In total, 87 patients (29%; 95% CI: 24% to 34%) had a relevant PIAO. In 68 palowed-up for cerebral ischemic events.
tients (78%) this concerned a PIAO in the carotid, and in 19 (22%) the vertebrobasilar distriResults- 126 patients (80 male, mean age 56yrs; range 23-78yrs) fulfilled our inclusion critebution (Table). A total of 76 (87%) patients was considered eligible for intra-arterial treatment,
ria. HMPAO-SPECT showed impaired CVR in 84 (67%) patients. Fifty of them underwent
this amounts to 7.9% (95% CI: 6.4% to 9.4%) of all patients with AIS. The only significant preSTA-MCA bypass while 34 received best medical treatment. TCD and acetazolamide-chaldictor of PIAO was NIHSS Score (OR per item point: 1.15, 95% CI:1.10 to 1.19) adjusted for
lenged HMPAO-SPECT repeated 4±1 months after surgery showed significant improvement in age and sex.
STA-MCA bypass group. During follow-up (mean 35 months; range 8 to 49months), only 6/50 Conclusion
(12%) patients in bypass group developed cerebral ischemic events as compared to15/34 (44%) In this study the relative frequency of PIAO in patients with acute ischemic stroke was 29%
cases on medical therapy (absolute risk reduction 32%, p=0.006).
(95% CI: 24% to 34%) of those presenting within 6 hours. In this group, 87% of the patients
Conclusion- STA-MCA bypass surgery in carefully selected patients with symptomatic severe
was eligible for intra-arterial treatment.
intracranial steno-occlusive disease results in significant improvement in hemodynamic parameters and reduction in stroke recurrence.
Table: Relevant proximal intracranial arterial occlusions in consecutive patients with acute
ischemic stroke.
Carotid top
21 (24%)
Middle cerebral artery (M1, 47 (54%)
M2)
Anterior cerebral artery (A1) 0 (0%)
Vertebral artery
12 (14%)
Basilar artery
5 (6%)
Posterior cerebral artery (P1, 2 (2%)
P2)
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10 Brain imaging B
16:30 - 16:40
Cerebral small vessel disease and microstructural integrity of the white matter predict
progression of gait impairment. The RUN DMC Study
H.M. van der Holst1, I.W.M. van Uden2, A.M. Tuladhar3, K.F. de Laat4, A.G.W van Norden5,
D.G. Norris6, M.P. Zwiers7, E.J. van Dijk8, F.E. de Leeuw9
Radboud University Nijmegen Medical Centre, Department of Neurology, Nijmegen,
THE NETHERLANDS1,Radboud University Nijmegen Medical Centre, Department of Neurology, Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Centre,
Department of Neurology, Nijmegen, THE NETHERLANDS3, HagaZiekenhuis, Den Haag,
THE NETHERLANDS4, Amphia Ziekenhuis, Breda, THE NETHERLANDS5, Centre for Neuroimaging, Donders Institute for Brain, Cognition and Behaviour, Nijmegen, THE NETHERLANDS6, Centre for Neuroimaging, Donders Institute for Brain, Cognition and Behaviour, Nijmegen, THE NETHERLANDS7, Radboud University Nijmegen Medical Centre, Department
of Neurology, Nijmegen, THE NETHERLANDS8, Radboud University Nijmegen Medical
Centre, Department of Neurology, Nijmegen, THE NETHERLANDS9
Background: Cerebral small vessel disease (cSVD) is related to gait disturbances. However
the role of cSVD in gait disability progression is unknown. This study investigates the relation between cSVD and the microstructural integrity of the white matter (WM), WM lesions
(WML) and normal appearing WM (NAWM) and progression of gait impairment prospectively. Methods: The RUN DMC study is a prospective study among 503 elderly with cSVD
with baseline assessment in 2006. Follow-up has been performed in 2012 with 398 subjects
who underwent repeated gait assessment (Tinneti Test and Timed-Up-and-Go (TUG) test) and
MRI investigation. 49 subjects had died, 2 were lost to follow-up and 54 did not visit our research center, however clinical endpoints were obtained. Mean follow-up time was 5.2 years.
Subjects with territorial infarcts were excluded, yielding a subgroup of 332. Linear regression
analysis was used to assess the relation between change of these gait parameters at baseline
and follow-up and WML volume, number of lacunar infarcts and DTI-parameters at baseline.
Adjustments were made for age, sex, height, normalized total brain volume, WML volume and
lacunar infarcts. Results: Mean age at follow-up was 69.9 yrs (SD8.6) and 56.3% was male.
WML volume at baseline was positively related to the increase of number of steps needed
during TUG test (β=.16,p=.01), as well as to the duration of the test(β=.23,p<.0005). Lacunar infarcts were not related to both tests. Decline of the Tinneti test was negatively related to
WML volume(β=-.14,p=.02). Significant relations were found between mean diffusivity values of total WM, NAWM and WML at baseline and decline of the Tinneti test(β-.18,p=.01;
β=-.24,p<.0005; β=-.15,p=.04). No significant relations with fractional anisotropy values were
found. Conclusion: This is the first prospective study showing that cSVD, especially WML volume, and microstructural integrity of the WM, WML and NAWM is related to progression of
gait impairment.

11 Brain imaging B
16:40 - 16:50
Loss of white matter integrity in small vessel disease is related to cognition
A.M. Tuladhar1, A.G.W. van Norden2, K.F. de Laat3, D.G. Norris4, M.P. Zwiers5, E.J. van
Dijk6, F.E. de Leeuw7
UMCN St Radboud, Nijmegen, THE NETHERLANDS1,Amphia Ziekenhuis, Breda, THE
NETHERLANDS2, HagaLanden, Den Haag, THE NETHERLANDS3, Donders Centre, Nijmegen, THE NETHERLANDS4, Donders Centre, Nijmegen, THE NETHERLANDS5, UMCN St
Radboud, Nijmegen, THE NETHERLANDS6, UMCN St Radboud, Nijmegen, THE NETHERLANDS7
Background: Cerebral small vessel disease, including white matter lesions and lacunar infarcts,
is common in elderly people and is related to cognitive impairment and dementia. The loss of
microstructural integrity in the normal appearing white matter (NAWM) may also play a role in
the cause of cognitive disturbances. In this study, we used diffusion tensor imaging (DTI) to examine the relation between the white matter integrity and cognitive function.
Methods: The RUN DMC study is a prospective study among 503 independently living,
non-demented elderly with cerebral small vessel disease, aged between 50 and 85 years. All
subjects underwent magnetic resonance imaging and DTI scanning and an extensive neuropsychological assessment. Tract-based spatial statistic was conducted to assess the relationship between cognitive performance and diffusion parameters.
Results: Loss of white matter integrity was related to cognitive performance, reflected by lower
fractional anisotropy and higher mean diffusivity with lower performance (figure 1). This relation was found in numerous regions, mostly in the NAWM. The microstructural integrity in the
genu and splenium of the corpus callosum showed the highest significant relation with global
cognitive function, in the cingulum bundle with verbal memory performance and in the frontal
white matter with psychomotor speed. Associations between DTI-parameters and most cognitive domains remained present after adjustment for white matter lesion volume and lacunar infarctions.
Conclusion: Cognitive disturbances in subjects with cerebral small vessel disease are attributable to loss of microstructural integrity of multiple white matter fibers connecting different cortical and subcortical regions. DTI could be of added value to conventional magnetic resonance
imaging parameters in investigating the pathophysiology of cognitive impairment in subjects
with cerebral small vessel disease.
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Thalamic lacunes in regions with connectivity to the prefrontal cortex are associated with
impaired processing speed in cerebral small vessel disease.
P. Benjamin1, A. Lawrence2, B. Patel3, A. Chung4, A.D. Mackinnon5, C. Lambert6, R.G. Morris7, T.R. Barrick8, H.S. Markus9
St Georges University of London, London, UNITED KINGDOM1,St Georges University of
London, London, UNITED KINGDOM2, St Georges University of London, London, UNITED
KINGDOM3, St Georges University of London, London, UNITED KINGDOM4, St Georges
University of London, London, UNITED KINGDOM5, St Georges University of London, London, UNITED KINGDOM6, Kings College Institute of Psychiatry, London, UNITED KINGDOM7, St Georges University of London, London, UNITED KINGDOM8, St Georges University of London, London, UNITED KINGDOM9
Background: Cerebral small vessel disease (SVD) is an important cause of cognitive impairment. Lacunar infarcts and white matter hyperintensities are the cardinal features of SVD. The
impact of lacunar infarcts on cognition remains unclear. The aims of our study were to: 1) Determine the relationship between lacunar infarct count and total lacune volume with cognition.
2) Determine the spatial distribution of lacunes and define the specific cognitive impact of lacune location, particularly the role of thalamic lacunes.
Methods: Data from the prospective SCANS study of patients with symptomatic lacunar stroke
and radiological leukoaraiosis were used (n=120). Multimodal MRI and neuropsychological
testing was performed. Lacunes were identified and mapped using an automated technique.
Lacune volume was calculated from the resulting maps, and lacune location automatically determined by projection onto atlases including an atlas which segments the thalamus based on its
connectivity to the cortex, producing a “Connectivity Defined Region” (CDR).
Results: In multiple regression analysis, controlling for WMH volume and brain volume, larger lacune number and increased lacune volume were associated with worse executive function
(number: beta=-0.22, p<0.005; volume: beta=-0.1, p<0.03) and processing speed (number:
beta=-0.26, p<0.002; volume: beta=-0.23, p<0.006). Thalamic lacunes, in particular lacunes in
the thalamic CDR with connections to the pre-frontal cortex were associated with impaired processing speed (Bonferroni corrected p=0.005).
Conclusion: Lacunar infarcts are an important marker of cognitive impairment in symptomatic
SVD. The finding of lacunes in the medial dorsal region of the thalamus associated with impaired information processing speed, provide support for the role of disruption of cortico-basal-thalamic networks as a mechanism of cognitive impairment in small vessel disease.
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17:00 - 17:10

17:10 - 17:20

Enlarge Perivascular Spaces in in Lacunar Stroke Patients; Results of The SPS3 trial
H. Obha1, T.S. Field2, L.A. Pearce3, C. Bazan4, G. Potter5, R.G. Hart6, O.R. Benavente7
The SPS3 Investigators

Relationships between plasma inflammatory markers, perivascular spaces and white matter hyperintensities
J.M. Wardlaw1, B.S. Aribisala2, Z Morris3, M.C. Valdes Hernadez4, N.A. Royle5, S.M.
Maniega6, A. Gow7, J.M. Starr8, M.E. Bastin9, I.J. Deary10, J.M. Wardlaw11

Iawate University, Morioka, JAPAN1,University of British Columbia, Vancouver, CANADA2, Minot, Minot, USA3, University of Texas, San Antonio, USA4, University of Manchester, University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, EdManchester, UNITED KINGDOM5, University of McMaster, Hamilton, CANADA6, University inburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3,
of British Columbia, Vancouver, CANADA7
University of Edinburgh, Edinburgh, UNITED KINGDOM4, University of Edinburgh, Edinburgh, UNITED KINGDOM5, University of Edinburgh, Edinburgh, UNITED KINGDOM6,
Background
University of Edinburgh, Edinburgh, UNITED KINGDOM7, University of Edinburgh, EdinEnlarged perivascular spaces (EPVS) are common on MRIs patients with cerebral small vessel burgh, UNITED KINGDOM8, University of Edinburgh, Edinburgh, UNITED KINGDOM9,
disease (CVSD).Their pathophysiology and clinical significance is uncertain. We analysed asUniversity of Edinburgh, Edinburgh, UNITED KINGDOM10, University of Edinburgh, Edinsociations between EPVS in the basal ganglia (BG) and centrum semiovale (CS) with baseline burgh, UNITED
characteristics and outcomes in the SPS3 trial (NCT00059306).
Methods
All participants were included in the neuroimaging cohort. All SPS3 patients had an MRI-con- Background: Perivascular spaces (PVS) seen on MRI, are associated with white matter hyperfirmed lacunar infarct within 6 months of enrolment. T2 sequence images were rated for the
intensities (WMH). PVS may also be a marker of inflammation and microvascular inflammanumber of EPVS in the basal ganglia (BG) and centrum semiovale (CS) on a 5 point scale.
tion is prominent pathologically in small vessel disease (SVD). We examined the association
Results
between plasma markers of inflammation, PVS and WMH in a large older cohort. Methods:
Of 3020 participants,average age was 63 y, 63% of patients were male and 2781 had T2 seWe studied subjects aged 71-73 from the Lothian Birth Cohort 1936. All had structural MRI;
quences available. Numbers of EPVS in each participant were symmetric in theBG and CS. In plasma samples for fibrinogen, C-reactive protein and interleukin-6 (IL-6); history of vascular
the BG, 50% had >10 EPVS on each side; 74%in the CS had >10. After multivariable analysis, disease and risk factors. We rated PVS in the basal ganglia, hippocampus and centrum semiovapresence of >10 EPVS in the BG was associated with increasing age, diabetes, hypertension
le with a validated scale and measured WMH by volume and Fazekas scale blind to other facand diastolic blood pressure (BP) (p<0.05).In the CS, >10 EPVS was associated with age, hytors. We derived latent variables for PVS, inflammatory markers and WMH from the respective
pertension, systolic BP, hyperlipidemia, and race-ethnicity (p<0.05). There was a significant
measured values, and modelled multivariate associations using structural equation modelling
association between>10 EPVS and white matter hypertensities rated by the ARWMC score (OR correcting for age, gender, smoking, diabetes, hypertension, hypercholesterolaemia and stroke.
1.6; 1.5-1.7 for BG, OR 1.2, 1.1-1.3 for CS, p<0.001) and presence of multiple subcortical inResults: We included 634 subjects (mean age 72.5±0.71 years). The latent variables all reprefarcts on MRI (OR 1.5, 1.3-1.8 for BG, OR 1.2, 1.2-1.7; p<0.001). Association of EPVS with
sented the measured PVS, WMH and inflammatory values well (factor loadings: g-inflammastroke recurrence, mortality and cognitive outcome will be presented.
tion range 0.61 to 0.67, mean 0.63; g-WMH range 0.70 to 0.94, mean 0.80;g-EPVS range 0.41
Conclusions:
to 0.67, mean 0.56). After accounting for age, sex, stroke and vascular risk factors, g-inflammaIn this large, well-defined cohort of lacunar stroke patients, increased numbers of EPVS seem
tion was significantly associated with g-PVS (β = 0.12, p=0.047) and g-PVS was significantly
to be an independent neuroradiological marker for CVSD and associated vascular risk factors.
associated with g-WMH (β = 0.47, p<0.0001), but g-inflammation was not associated with
Ongoing analysis of SPS3 will likely elucidate if EPVS are independently predictors of stroke
g-WMH, with or without accounting for PVS. Conclusions: MR-visible PVS are associated
recurrence and cognitive function.
with raised levels of circulating inflammatory markers and WMH. Inflammation may affect cerebral perforating arterioles, manifest as MR-visible PVS, which in turn influence WMH, but
inflammation is not directly associated with WMH. Long term studies are required to see if visible PVS predate WMH progression and whether inflammation-modulators can reduce SVD.
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17:30 - 17:40

Diffusion tensor imaging to identify structural change following lacunar stroke
G.W.J. Harston1, T. Okell2, N. Blockley3, M. Chappell4, J. Levman5, Y.K. Tee6, F. Sheerin7,
M. Cellerini8, N. Rane9, I. Reckless10, G. Pope11, P. Jezzard12, S. Payne13, J. Kennedy14

Amyloid imaging in cerebral amyloid angiopathy-related intracerebral hemorrhage
(CAA-ICH): comparison to healthy age-matched controls
J.C. Baron1, E. Dolan2, E. O’Brien3, F.I. Aigbirhio4, T.D. Fryer5, D.K. Menon6, E.A. Warburton7, Y.T. Hong8

University of Oxford, Oxford, UNITED KINGDOM1,University of Oxford, Oxford, UNITED KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford,
Oxford, UNITED KINGDOM4, University of Oxford, Oxford, UNITED KINGDOM5, University of Oxford, Oxford, UNITED KINGDOM6, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM7, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM8, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM9,
Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM10, Oxford University
Hospitals NHS Trust, Oxford, UNITED KINGDOM11, University of Oxford, Oxford, UNITED
KINGDOM12, University of Oxford, Oxford, UNITED KINGDOM13, University of Oxford,
Oxford, UNITED KINGDOM14

INSERM, Paris, FRANCE1,University of cambridge, cambridge, UNITED KINGDOM2,
Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM3, University of cambridge, Cambridge, UNITED KINGDOM4, University of cambridge, cambridge, UNITED KINGDOM5,
University of cambridge, Cambridge, UNITED KINGDOM6, University of cambridge, Cambridge, UNITED KINGDOM7, University of cambridge, Cambridge, UNITED KINGDOM8

Background: By detecting Aβ40 in the wall of cortical arterioles, amyloid PET imaging might
help in the diagnosis of CAA in first lobar ICHs not fulfilling the Boston criteria. In the only
paper on CCA-ICH so far (Ly, Neurology, 2010), whole-brain 11C-PiB binding was significantly increased relative to age-matched healthy controls (HC). However, the regional distriIntroduction
bution was assessed against Alzheimer’s disease (AD), not against HC, which is of limited
The pathophysiology of lacunar infarction is poorly understood, thus hindering specific acute
usefulness for diagnostic applications. To address this issue, we directly compared CAA-ICH
treatment approaches. Diffusion tensor imaging (DTI), allows serial investigation of neuronal
to HC. Methods: 11C-PiB PET and MRI including T2* were obtained in 11 non-demented paintegrity within the ischaemic lesion. Data from patients with acute lacunar infarction are pretients (70±7 yrs, MMSE 26.7±1.8) with lobar ICH from probable CAA Boston criteria) and 10
sented here.
age-matched HC. Following post hoc exclusion of 1 HC due to presence of lobar microbleeds,
Methods
the HC group comprised 9 subjects (65±5yrs, NS; MMSE range 29-30, p<0.001). Following
Patients with ischaemic stroke are recruited within 6hrs of symptom onset and undergo serial
spatial normalization, PiB binding potential (BPND) corrected for brain atrophy (CSF fraction)
MRI: on presentation, at 1 day, 1 week and 1 month. MRI protocols include standard 3-diwas quantified in anatomical ROIs (AAL template) using the reference tissue input Logan plot,
rection DWI, fluid attenuated inversion recovery (FLAIR), quantitative arterial spin labeling
for i) whole cerebral cortex (wcBPND) and ii) ROIs (calcarine, ant. and post. cingulum, occip(ASL) and 12-direction DTI. Regions of interest (ROI) were defined using DWI on presentation ital, prefrontal, lateral temporal, inf. and sup. parietal, and hippocampus). The 95% upper limit
and co-registered FLAIR at 1 month. Core infarct was defined as DWI positive, FLAIR posifor wcBPND determined from 10 HC 24-55yrs was 1.22. Results: The wcBPND exceeded the
tive (DWI+FLAIR+) and the mismatch between core and final infarct as DWI negative, FLAIR 95%UL in all CAA pts vs 5/9 HC (p=0.025, Fisher), but was not significantly different between
positive (DWI-FLAIR+). Mean diffusivity (MD), fractional anisotropy (FA) and perfusion were the 2 groups (1.34±.11 vs 1.38±.31, p=.68), neither were the ROI values. Both inf. and sup. pacalculated in each ROI.
rietal ROI/wcBPND ratios were significantly different, but were lower in CAA than HC. ROI/
Results
prefrontal ratios were not different for any region. Conclusion: 11C-PiB PET may not be of
MD increased over 1 month in all patients, having been reduced initially in the majority. How- substantial diagnostic use for CAA-related ICH if normal subjects are used as reference, probever, within the core infarct, the final MD was between 5 and 50% higher than the contralateral ably due to the well-known frequent occurrence of high 11C-PiB in the asymptomatic healthy
side. This was not seen within the surrounding DWI-FLAIR+ tissue. This is likely to represent elderly reflecting incipient AD, which might also be present in suspected CAA.
liquefaction of the core tissue. Consistent with this observation is the decline in FA over time,
most marked in the core infarct, with relative sparing of the surrounding DWI-FLAIR+ tissue.
This is suggests tissue integrity is preserved in the surrounding area, despite infarction observed
at 1 month.
Conclusions
DTI provides insight into the pathophysiology of lacunar infarction. These data suggest that
DTI may be useful in distinguishing different pathophysiological processes within individual
patients. Such an approach could allow targeting of specific treatments for patients who stand to
benefit the most. DTI may also be useful as an imaging surrogate in phase 2 studies.
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17:50 - 18:00

Reduction of T1 contrast in a model of pure vascular cognitive impairment
F. De Guio1, S. Reyes2, M. Duering3, L. Pirpamer4, H. Chabriat5, E. Jouvent6

Bright and Dark Vessels of Stroke Imaging: Different Sides of the Same Coin?
E.M. Arsava1, A. Vural2, R. Gocmen3, K.K. Oguz4, M.A. Topcuoglu5

Univ Paris Diderot, UMR 740 Inserm, Paris, FRANCE1,Univ Paris Diderot, UMR 740 Inserm, Paris, FRANCE2, Institute for Stroke and Dementia Research, Munich, GERMANY3,
Medical University of Graz, Graz, AUSTRIA4, Univ Paris Diderot, UMR 740 Inserm, Lariboisière Hosp, Department of Neurology, Paris, FRANCE5, Univ Paris Diderot, UMR 740 Inserm, Lariboisière Hosp, Department of Neurology, Paris, FRANCE6

Department of Neurology, Faculty of Medicine, Hacettepe University, Ankara, TURKEY1,Department of Neurology, Faculty of Medicine, Hacettepe University, Ankara,
TURKEY2, Department of Radiology, Faculty of Medicine, Hacettepe University, Ankara,
TURKEY3, Department of Radiology, Faculty of Medicine, Hacettepe University, Ankara,
TURKEY4, Department of Neurology, Faculty of Medicine, Hacettepe University, Ankara,
TURKEY5

Background
Cerebral autosomal-dominant arteriopathy with subcortical infarcts and leucoencephalopathy
(CADASIL) is the most common heritable cause of stroke and vascular dementia in adults. The
contrast between gray matter (GM) and normal appearing white matter (NAWM) on conventional T1-weighted Magnetic Resonance Imaging (MRI) has never been investigated in small
vessel diseases. The purpose of this work was to evaluate the contrast between GM and NAWM
on T1-weighted images in CADASIL patients compared to healthy subjects.
Methods
Contrast between GM and NAWM was assessed using 3D-T1 high-resolution images acquired
with a 3T Tim-Trio MRI scanner in 23 patients with CADASIL at the initial stage of the disease
(MMSE>24 and modified Rankin’s scale&#8804;1, mean age 53.5±11.1 years) and 30 age and
sex-matched controls.
Results
T1 contrast between GM and NAWM was significantly reduced in patients compared to ageand-sex matched controls, which persisted after adjustment for age and sex (patients: 1.35±0.08
vs controls: 1.43±0.04, p<10-5). This reduction was mainly driven by a signal decrease in
NAWM. Contrast loss was strongly related to the volume of white matter hyperintensities but
not to the volume of lacunar lesions or number of microhemorrhages. In patients, we also observed a marginal linear relationship between MMSE and contrast between GM and NAWM
after adjustment for age and gender (estimate: 9.6, s.e: 4.4, p-value: 0.04).
Conclusion
Conventional 3D-T1 imaging shows significant loss of contrast between GM and NAWM in
CADASIL. This probably reflects tissue changes in NAWM outside signal abnormalities on T2
or FLAIR sequences. These contrast alterations should be taken into account for image interpretation and post-processing.

Background: Two imaging features on magnetic resonance imaging, hyperintense vessels on
fluid attenuated inversion recovery images (FLAIR-HyperV) and hypointense vessels on T2* or
susceptibility weighted images (SWI-HypoV) are accepted as markers of impaired tissue perfusion and increased risk for infarct expansion. FLAIR-HyperV are considered to represent leptomeningeal collaterals in the vicinity of ischemic territory, while SWI-HypoV are believed to
reflect vessels, probably veins, with increased concentration of deoxyhemoglobin. In this study,
our aim was to identify the correlation between FLAIR-HyperV and SWI-HypoV, and to determine whether these imaging features provide separate prognostic information in patients with
ischemic stroke.
Methods: We retrospectively identified ischemic stroke patients with proximal middle cerebral
artery occlusion who underwent both SWI and FLAIR imaging within 24 hours of symptom
onset. The number of FLAIR-HyperV and SWI-HypoV were determined in each patient, compared with each other and NIHSS scores at admission and at 24 hours.
Results: The study population comprised of 43 patients with a median (interquartile range) age
of 71 (60-78) years and admission NIHSS score of 16 (10-20). There was a moderate, but significant correlation between number of FLAIR-HyperV and SWI-HypoV (r=0.62, p<0.01). The
number of FLAIR-HyperV (p=0.05) and SWI-HypoV (p=0.02) were related to change in NIHSS scores within 24 hours. All patients (n=4) with an increase in NIHSS score >4 at 24 hours
had prominent findings in both of these imaging features.
Conclusion: Our findings show a significant relationship between FLAIR-HyperV and
SWI-HypoV. The presence of both findings in the same patient is associated with unfavorable
clinical prognosis. However, their correlation is only modest, suggesting that each reflects different, but interrelated aspects of cerebrovascular hemodynamics during cerebral ischemia.
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16:30 - 16:40
Clinical and physiological validity of maximum blood pressure on multi-day home measurement versus single-day ambulatory monitoring: frequency versus duration?
A.J.S. Webb1, M Wilson2, NLM Paul3, U Fischer4, P.M. Rothwell5

11 Etiology of stroke and risk factors B
16:40 - 16:50
Do blood biomarkers predict long term risk of recurrent vascular events?
H.C. Segal1, A.I. Burgess2, D.L. Poole3, L.E. Silver4, Z. Mehta5, P.M. Rothwell6
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield
Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM2,
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of
Oxford, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department
of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM4, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford,
Oxford, UNITED KINGDOM5, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM6

Stroke Prevention Research Unit, Department of Clinical Neurosciences, University of
Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Department of
Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Department of Clinical Neurosciences, University of Oxford, Oxford,
UNITED KINGDOM3, Stroke Prevention Research Unit, Department of Clinical Neuroscienc- BACKGROUND: There are few validated tools for prediction of the long term risk of recurrent
es, University of Oxford, Oxford, UNITED KINGDOM4, Stroke Prevention Research Unit, De- stroke and other vascular events after TIA or stroke, partly because traditional vascular risk facpartment of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM5
tors appear to be of limited prognostic value. We aimed to determine whether a panel of blood
biomarkers might help long-term prognostication. METHODS: We studied 14 haemostatic, inBACKGROUND: Maximum (max) SBP predicts stroke independently of mean SBP when
flammatory and cell damage biomarkers (table 1A) in consecutive patients with TIA and stroke
derived from several clinic visits, but not when derived from 24-h ambulatory monitoring
in a population-based study (Oxford Vascular Study). These were measured in plasma using an
(ABPM). It may be that single-day recording (i.e. ABPM) misses clinically important, physio- automated coagulation analyser (Sta, Stago, Asniers, France) and commercial enzyme immunologically determined fluctuations seen over a longer period. We contrasted the validity of max
assay systems including the Randox biochip analyser (Randox Laboratories Ltd, Co. Antrium,
SBP on high-frequency single-day ABPM vs prolonged home Bluetooth monitoring (HBPM)
UK). Levels of biomarkers in the whole cohort and separately in TIA, minor stroke (NIHSS
by the strength of their associations with hypertensive arteriopathy (aortic stiffness), end-organ score ≤3) and major stroke were related to the 5 year risk (hazard ratio per decile increase in
damage (creatinine and leukoaraiosis) and premorbid clinic BP.
biomarker level) of recurrent stroke or MI after adjustment for age and sex. RESULTS: 1206
METHODS: Max SBP was determined in consecutive patients with TIA or minor stroke (Oxpatients with biomarkers measured at baseline had 151 recurrent strokes and 41 MI during
ford Vascular Study) on 1-month (from day 7) HBPM (3 BPs, 3 times daily) and on 24-h
5-year follow-up. Table 1A shows that CRP (HR= 1.08, 95%CI 1.01-1.16, p=0.025) and IL6
ABPM at one month. Markers of arteriopathy were aortic stiffness (pulse wave velocity) and
(1.08, 1.02-1.15, p=0.01) predicted recurrent stroke, although most of their value derived from
moderate/severe leukoaraiosis (MRI). Max premorbid SBP was based on all BPs in primary
patients with major stroke at baseline. Otherwise, only D-dimer predicted recurrent stroke after
care over the last 10-years. Associations with max SBP were determined by linear and logistic
TIA (1.16, 1.02-1.33, p=0.026), but showed no association with recurrent stroke after minor or
regression.
major stroke. For prediction of MI (table 1B), only IL-6 (1.17, 10.04-1.32, p=0.01) and NGAL
RESULTS: In 500 patients, max SBP on HBPM was associated with creatinine, but max SBP
(1.14, 1.00-1.29, p= 0.049) were predictive overall. CONCLUSION: In the first large populaon ABPM was not (combined model with age and sex: r2=0.191 p<0.001 vs 0.046 p=0.25).
tion-based study of this type, we found that IL-6 showed some potential for prediction of both
Max SBP on HBPM was also more strongly associated with aortic stiffness (r2=0.05 p=0.006
recurrent stroke and MI independently of age and sex. Further research is required to validate
vs 0.001 p=0.78), leukoaraiosis (HR per 10mmHg =1.24, 1.12-1.37 p<0.001 vs 1.02, 0.93-1.13 these observations and to see whether predictive value adds to simple clinical predictors.
p=0.6), and premorbid max SBP (r2=0.165 p<0.0001 vs 0.017 p=0.008). The associations with
max SBP on HBPM were partly accounted for by duration (1 vs 7 vs all days of monitoring):
creatinine (r2= 0.12 vs 0.15 vs 0.19), aortic stiffness (r2=0.003 vs 0.03 vs 0.05), leukoaraiosis
(HR 1.13 vs 1.22 vs 1.24) and premorbid max SBP (r2=0.10 vs 0.16 vs 0.17).
CONCLUSIONS: Compared with ABPM, max SBP on HBPM is more strongly associated with
markers of hypertension and end-organ damage, due mainly to the longer duration of recording,
with implications for recurrent stroke risk stratification.
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Biomarker

All patients
HR (95%
CI)

p

TIA
HR (95% CI)

p

Minor Stroke
HR (95% CI)

p

Major Stroke
HR (95% CI)

P

Fibrinogen

1.04(0.981.11)

0.176

1.00(0.88-1.13)

0.983

1.02(0.93-1.12)

0.642

1.10(0.961.26)

0.167

Protein Z (PZ)

0.97(0.911.03)

0.258

1.04(0.93-1.18)

0.477

0.97(0.89-1.06)

0.552

0.93(0.821.05)

0.247

D-dimer

1.06(0.991.14)

0.070

1.16(1.02-1.33)

0.026

1.03(0.94-1.14)

0.520

0.96(0.831.10)

0.534

Von Willebrand Factor

1.01(0.951.08)

0.659

1.00(0.88-1.14)

0.980

0.97(0.88-1.06)

0.481

1.06(0.921.21)

0.414

P-selectin

1.05(0.991.11)

0.121

1.00(0.89-1.13)

0.963

1.02(0.93-1.11)

0.716

1.10(0.971.24)

0.137

Thrombomodulin

1.00(0.941.06)

0.951

0.99(0.88-1.11)

0.837

1.02(0.94-1.11)

0.680

1.00(0.901.12)

0.985

Brain Derived Neurotrophic Factor

1.02(0.961.08)

0.543

1.00(0.88-1.13)

0.938

0.98(0.91-1.06)

0.624

1.06(0.941.20)

0.326

C Reactive Protein

1.08(1.011.16)

0.025

1.01(0.88-1.15)

0.935

1.08(0.98-1.19)

0.288

1.20(0.991.44)

0.056

Interleukin-6

1.08(1.021.15)

0.010

0.99(0.87-1.12)

0.854

1.06(0.97-1.16)

0.177

1.22(1.041.42)

0.012

Tumour Necrosis
Factor-1

1.01(0.951.08)

0.664

0.95(0.84-1.07)

0.368

1.05(0.96-1.14)

0.286

0.96(0.851.09)

0.544

Heart Fatty Acid binding Protein

1.06(1.001.14)

0.069

0.94(0.82-1.09)

0.421

1.07(0.97-1.18)

0.156

1.11(0.971.28)

0.124

Neurone Specific
Enolase

1.01(0.951.07)

0.743

0.99(0.88-1.12)

0.923

0.99(0.91-1.07)

0.791

1.00(0.891.13)

0.990

NGAL

1.05(0.991.12)

0.126

0.99(0.87-1.13)

0.907

1.06(0.97-1.16)

0.214

1.00(0.881.14)

0.945

Anti- phoshorylcholine

1.00(0.931.06)

0.902

1.01(0.99-1.15)

0.935

0.93(0.84-1.02)

0.125

1.11(0.951.29)

0.193

16:50 - 17:00

Table 1A: Risk of recurrent stroke within five years (HR per decile increase in level) for 14
biomarker in patients presenting with TIA, minor ischaemic stroke (NIHSS≤3) and major ischaemic stroke. Hazard Ratio (95% Confidence Intervals) are adjusted for age and sex. NGAL=
Neutrophil gelatinase associated lipocalin

Biomarker

All patients
HR (95% CI)

p

TIA
HR (95% CI)

p

Minor Stroke
HR (95% CI)

p

Major Stroke
HR (95% CI)

P

0.97(0.97-1.01)

0.578

0.99(0.811.20)

0.891

0.91(0.77-1.09)

0.327

1.08(0.82-1.42)

0.596

0.92(0.82-1.03)

0.155

0.81(0.670.98)

0.031

0.96(0.81-1.14)

0.659

1.08(0.82-1.42)

0.590

1.03(0.92-1.16)

0.616

1.02(0.841.25)

0.815

1.03(0.85-1.24)

0.784

1.08(0.83-1.41)

0.594

0.94(0.84-1.05)

0.272

0.87(0.701.07)

0.172

0.96(0.81-1.15)

0.658

1.05(0.79-1.39)

0.743

1.02(0.92-1.14)

0.700

0.90(0.751.09)

0.287

1.04(0.88-1.23)

0.624

1.21(0.93-1.59)

0.158

0.98(0.87-1.10)

0.712

1.14(0.931.40)

0.218

0.90(0.74-1.08)

0.245

0.92(0.73-1.16)

0.466

1.03(0.92-1.14)

0.647

0.94(0.761.16)

0.554

1.04(0.88-1.23)

0.647

1.14(0.89-1.50)

0.357

0.93(0.82-1.06)

0.261

1.05(0.841.31)

0.673

0.85(0.69-1.05)

0.142

0.87(0.67-1.12)

0.283

1.17(1.04-1.32)

0.011

1.15(0.941.41)

0.179

1.22(1.01-1.48)

0.041

1.21(0.87-1.68)

0.249

Tumour Necrosis Factor-1

0.99(0.88-1.11)

0.812

0.97(0.791.19)

0.764

0.99(0.82-1.19)

0.901

0.98(0.76-1.27)

0.892

Heart Fatty Acid binding Protein

1.12(0.98-1.28)

0.086

0.95(0.761.20)

0.686

1.30(1.03-1.63)

0.025

1.19(0.88-1.62)

0.262

Neurone Specific Enolase

1.01(0.90-1.13)

0.841

0.99(0.821.21)

0.940

1.08(0.90-1.29)

0.419

0.91(0.72-1.16)

0.444

1.14(1.00-1.29)

0.049

1.07(0.871.32)

0.501

1.16(0.94-1.11)

0.156

1.22(0.87-1.72)

0.251

1.01(0.90-1.13)

0.903

1.05(0.841.31)

0.673

0.96(0.81-1.14)

0.656

1.26(0.93-1.70)

0.136

Fibrinogen
Protein Z
D-dimer
Von Willebrand Factor
P-selectin
Thrombomodulin
Brain Derived Neurotrophic Factor
C Reactive Protein
Interleukin-6

NGAL
Anti- phoshorylcholine

Inflammatory markers and metalloproteinases profiles predict death in ischemic stroke
patients treated with tPA thrombolysis.
A.M. Gori1, M. Nesi2, B. Giusti3, V. Palumbo4, A. Armillis5, B. Piccardi6, P. Nencini7, G. Pracucci8, G.F. Gensini9, R. Abbate10, D. Inzitari11
Dept. Experimental and Clinical Medicine, University of Florence, Florence, ITALY1,Dept. of Stroke Unit and Neurology, Careggi University Hospital, Florence, ITALY2, Dept. Experimental and Clinical Medicine, University of Florence, Florence, ITALY3, Dept. Of Stroke
Unit and Neurology, Careggi University Hospital, Florence, ITALY4, Dept. Experimental and
Clinical Medicine, University of Florence, Florence, ITALY5, Dept. Of Stroke Unit and Neurology, Careggi University Hospital, Florence, ITALY6, Dept. Of Stroke Unit and Neurology,
Careggi University Hospital, Florence, ITALY7, Dept. Of Stroke Unit and Neurology, Careggi
University Hospital, Florence, ITALY8, Dept. Experimental and Clinical Medicine, University
of Florence, Florence, ITALY9,
Dept. Experimental and Clinical Medicine, University of Florence, Florence, ITALY10, Dept.
Of Stroke Unit and Neurology, Careggi University Hospital, Florence, ITALY11
Background: Inflammatory mediators and metalloproteinases(MMPs) are altered in the acute
phase of ischemic stroke and play a detrimental role on severity and hemorrhagic transformation of ischemic brain lesions after thrombolysis. This study aimed to evaluate the effect of inflammatory and MMPs profiles(table) on mortality in stroke patients submitted to thrombolysis.
Methods: Blood was taken at baseline and 24 hours after thrombolysis from 327 patients (mean
age 68, mean NIHSS 11.9) with acute ischemic stroke. Circulating molecules were measured
using Bio-plex suspension array system(table). Baseline values and delta median values [(post
tPA-baseline)/baseline] of each parameters were analyzed in 3 month-survivors and non-survivors.
Results: Baseline levels of C-reactive Protein, haptoglobin, alpha2-macroglobulin(A2M), interleukin(IL)-10 (IL-10), IL-12 and IL-6 and delta values of MMPs 1,8,9 and TIMP1 were significantly different in patients who died with respect to survivors(table). Adjusting for age, sex,
glycemia, baseline NIHSS, history of atrial fibrillation, or congestive heart failure, history of inflammatory diseases or infections occurred within the last 7 days before stroke onset, only deltaMMP9 and baseline A2M remained significantly and independently associated with 3 monthdeath [OR (95% CI):baseline A2M:1.49(1.12-2.00);deltaMMP9:1.58(1.11-2.26), p<0.01]. ROC
analysis demonstrated that the addition of baseline A2M and deltaMMP9 (model 2) to a model
that included factors known to affect the outcome(model 1) significantly improved the area
under the curve for the detection of mortality in ischemic stroke patients [model 1:AUC=0.82
(95% CI 0.75-0.90); model 2:AUC=0.88 (95% CI 0.83-0.93), p<0.05].
Conclusion: our findings suggest that A2M and deltaMMP9 are significant and independent
markers of mortality and that may be used to improve prediction of unfavourable outcome in
the clinical setting of ischaemic stroke patients treated with thrombolytic therapy.

Table 1B: Risk of Myocardial Infarction within five years (HR per decile increase in level),
for 14 biomarker in patients presenting with TIA, minor ischaemic stroke (NIHSS≤3) and major ischaemic stroke. Hazard Ratio (95% Confidence Intervals) are adjusted for age and sex.
NGAL= Neutrophil gelatinase associated lipocalin

73

22. European Stroke Conference
Table: Inflammatory markers and MMPs circulating levels according to death
24 hourafter
Baseline
P value
P value
thrombolysis
Baseline values
Survivor
Median and inter- (n=299)
quartile range
2.96
C Reactive pro(1.44tein (mg/l)
8.35)
1.78
Haptoglobin (mg/
(0.79ml)
3.69)
1.78
Alpha2-macroglo(1.24bulin (mg/ml)
2.60)
4.01
IL-6 (pg/ml)
(2.16-7.9)
IL-10 (pg/ml)
IL-12p70 (pg/ml)
VEGF (ng/ml)
Delta values
Median and interquartile range
MMP-1
MMP-8
MMP-9
TIMP-1

74

9.8
(2.9923.1)
24.2
(11.752.9)
105.8
(56.4203.7)
Survivors
(n=299)
0.01
(-0.34 –
1.80)
0.46
(-0.27 –
1.44)
0.37
(-0.36 –
1.03)
0.17
(-0.14 –
0.74)

Death
3m
(n=28)
8.25
(2.178.25)
3.12
(1.2410.7)
2.26
(1.834.23)
6.25
(4.1611.53)
3.58
(1.1616.7)
18.2
(9.3-42.1)
82.2
(43.7130.5)
Death
3m
(n=28)
-0.14
(-0.50 –
0.10)
-0.09
(-0.51 –
0.35)
-0.17
(-0.52 –
0.38)
-0.02
(-0.14 –
0.17)

0.008
0.020
0.001
0.004
0.036
0.027
0.067
p

0.048
0.011
0.007
0.011

Survivor
(n=299)
11.64
(3.5624.1)
1.92
(0.814.62)
1.67
(1.172.48)
7.75
(3.6016.74)
5.99
(1.9617.6)
12.1
(7.444.1)
90.6
(39.0152.8)

Death 3m
(n=28)

28.3
(13.9-53.7)

<0.0001

5.81
(2.2-14.2)

<0.0001

2.47
(1.94-3.89)

<0.0001

17.51
(9.61-17.5)

<0.0001

5.50
(1.63-15.8)

0.603

11.0
(6.2-36.7)

0.109

69.0
(33.5-102)

0.127
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Influenza vaccination was not associated with reduction of major cardiovascular events in
patients with recent TIA and stroke
P.C. Lavallée1, J Labreuche2, P. Amarenco3
On behalf the PERFORM, OPTIC and AMISTAD investigators
INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude
Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris,
FRANCE1,INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude
Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE2, INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE3
Background: Numerous studies have suggested a link between influenza and major vascular
events, including stroke but the potential protective effect of influenza vaccination on cardiovascular and cerebrovascular diseases remains controversial. We tested the a priori hypothesis
that influenza vaccination might reduce the risk of major vascular events in patients with recent
ischemic stroke in the PERFORM trial (n=19120), the OPTIC registry (n=3637) and the AMSITAD study (n=405).
Methods: Influenza vaccination status was determined in 23 110 patients with a recent transient
ischemic attack or ischemic stroke enrolled. The primary endpoint was a composite of nonfatal
myocardial infarction (MI), nonfatal stroke or cardiac death. Secondary outcomes were MI and
stroke separately. Because of significant differences in baseline characteristics between patients
who have been vaccinated against influenza (V) during the previous vaccination campaign and
those not vaccinated (NV), we used propensity score matching to assemble a cohort of 5084
NV and 5084 V patients in which all baseline characteristics were well balanced across groups.
Results: Influenza vaccination had no effect on the primary endpoint, in the matching cohort (HR, 0.97; 95%CI, 0.85-1.11; p=0.67) as well as in the whole cohort (HR, 1.00; 95%CI,
0.89-1.12; p=0,986) after adjusting on the propensity score. Similarly the risk of stroke and
myocardial infarction was not different in the V group and in the NV group; in the matching
cohort, the HR was 1.01 for stroke (95%CI, 0.88-1.17 p=0.89) and 0.84 for MI (95%CI, 0.591.18;p=0.30).
Conclusion:Influenza vaccination was not associated with reduced outcome events in patients
with recent ischemic stroke after taking into account all baseline characteristics (including concomitant medications) associated with influenza vaccination.
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Therapeutic impact of transesophageal echocardiography in the diagnostic work-up of
patients with ischemic stroke or TIA
L.P. Pallesen1, M. Ragaller2, J. Keppliger3, I. Dzialowski4, K. Barlinn5, A.C. Zerna6, B. Wiedemann7, U. Bodechtel8, V. Puetz9

Impact of stroke classification systems on strength of genetic associations with ischaemic
stroke
O. Parsons1, M. Traylor2, L. Linxin3, S. Bevan4, C. Sudlow5, P.M. Rothwell6, C. Levi7, H.S.
Markus8

Dresden University Stroke Center, Department of Neurology, Dresden Technical University, Dresden, GERMANY1,Dresden University Stroke Center, Department of Neurology, Dresden Technical University, Dresden, GERMANY2, Dresden University Stroke Center,
Department of Neurology, Dresden Technical University, Dresden, GERMANY3, Dresden
University Stroke Center, Department of Neurology, Dresden Technical University, Dresden,
GERMANY4, Dresden University Stroke Center, Department of Neurology, Dresden Technical
University, Dresden, GERMANY5, Dresden University Stroke Center, Department of Neurology, Dresden Technical University, Dresden, GERMANY6, Institute for Medical Informatics and
Biometry, Dresden Technical University, Dresden, GERMANY7, Dresden University Stroke
Center, Department of Neurology, Dresden Technical University, Dresden, GERMANY8, Dresden University Stroke Center, Department of Neurology, Dresden Technical University, Dresden, GERMANY9

Stroke and Dementia Research Centre, St. George’s University London, London, UNITED KINGDOM1,Stroke and Dementia Research Centre, St. George’s University London, London, UNITED KINGDOM2, Nuffield Department of Clinical Neurosciences, John Radcliffe
Hospital, University of Oxford, Oxford, UNITED KINGDOM3, Stroke and Dementia Research
Centre, St. George’s University London, London, UNITED KINGDOM4, Division of Clinical
Neurosciences, University of Edinburgh, Western General Hospital, Edinburgh, Edinburgh,
UNITED KINGDOM5, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, Oxford, UNITED KINGDOM6, Priority Centre for Brain & Mental
Health Research, University of Newcastle and Hunter Medical Research Institute, Newcastle,
AUSTRALIA7, Stroke and Dementia Research Centre, St. George’s University London, London, UNITED KINGDOM8

Background The genome wide association study approach (GWAS) has recently identified sevBackground
eral novel genetic variants which increase risk of ischaemic stroke. To date all these confer risk
Besides atrial fibrillation, several other conditions like patent foramen ovale (PFO) or aortic
of specific stroke subtypes making accurate stroke subtyping vital. The Trial or Org 10172 in
plaque are discussed as sources of cardiogenic emboli. Transesophageal echocardiography
Acute Stroke Treatment (TOAST) classification system has been used in studies to date. The
(TEE) is considered superior towards transthoracic echocardiography (TTE) for detection of
Causative Classification of Stroke (CCS) system may have higher accuracy and could increase
these conditions. We analyzed the therapeutic impact of additional TEE compared with TTE in power in GWAS studies. To assess the added value of using CCS we compared effect sizes for
patients with ischemic stroke or transient ischemic attack (TIA).
known variants, where patients were classified using both TOAST and CCS.
Methods
Methods Data on 2374 cases and 5175 controls were used. Cohorts were obtained from WTCWe retrospectively analyzed consecutive patients with ischemic stroke or TIA who presented
CC2-UK ischaemic stroke GWAS (St George’s London, Oxford and Edinburgh) and all casto our tertiary care stroke center between 2009 and 2012. All patients who did not have atrial
es were originally classified using TOAST. Effect sizes for the following variants, previously
fibrillation underwent TTE followed by TEE as part of a standardized diagnostic work-up for
associated with cardioembolic (CE) and large vessel (LVD) stroke, were compared: HDAC9,
stroke etiology. We assessed clinical baseline characteristics, diagnostic findings of TEE studies PITX, 9p21, ABO, ZFHX3, 6p21.1. Comparisons were made between effect sizes in associaand final medical secondary prophylaxis. Our primary endpoint was any change of the medical tion analyses using CCS or TOAST classifications for 238 LVD and 505 CE cases.
secondary prophylaxis due to TEE.
Results Effect sizes calculated under CCS classification only differed slightly from those calResults
culated under TOAST. For LVD associated SNPs, effect sizes under CCS tended to be slightly
Of 791 patients (mean age 64+/-13 years, median baseline NIHSS-score 2 (mean 3.32, CI95% larger than under TOAST with HDAC9 showing the largest reduction (37.6%) in required sam2.96-3.69), 589 (74%) ischemic stroke, 202 (26%) TIA), the result of the TEE study caused a
ple size for 80% power under CCS. Conversely, CCS classification led to a smaller effect sizes
change of the medical secondary prophylaxis in 71 patients (9%). Main findings which resultfor CE associated SNPs with ZFHX3 showing the greatest increase (144%) in required sample
ed in changes of medical therapy were PFO with atrial septal aneurysm (34%), complex aortic size.
plaque (24%) and aortic thrombi (8%). Main medical changes were initiation of oral anticoagu- Conclusions Reclassification under CCS led to only minor changes in effect sizes with contrastlants (n=49, 69%) or low weight molecular heparin (n=8, 11%). In univariate analysis, periph- ing direction of change for LVD and CE, suggesting it does not universally lead to increased
eral vascular disease (p=0.038) and therapy with clopidogrel at the time of the cerebral ischpower in analyses. Future classification using CCS offers advantages such as recording of clinemic event (p=0.04) were associated with change of secondary prophylaxis due to diagnostic
ical information used to subtype, but reclassification of TOAST classified cases is unlikely to
TEE findings.
lead to major increases in power.
Conclusion
Diagnostic findings in the TEE resulted in changes of medical secondary prophylaxis in 9% of
our patients. Pre-exisiting vascular co-morbidities may identify patients who benefit from additional TEE as part of the diagnostic work up for stroke etiology.
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Figure 1: Mean levels of global DNA methylation with 95%CI in DNA pools from stroke subtypes and controls

Epigenome wide analysis of methylation profiles using DNA pools shows differences according to stroke subtype.
M.J. Macleod1, O. Pogoryelova2, G. Horgan3, P. Haggarty4
University of Aberdeen, Aberdeen, UNITED KINGDOM1,university of Aberdeen, Aberdeen, UNITED KINGDOM2, University of Aberdeen, Aberdeen, UNITED KINGDOM3, University of Aberdeen, Aberdeen, UNITED KINGDOM4
Background
Epigenetic mechanisms, such as DNA methylation, regulate tissue specific gene expression.
Environmental and lifestyle influences can lead to changes in the epigenome which may alter
susceptibility to disease. Epigenetic dysregulation has been implicated in vascular disease. We
hypothesised that ischemic stroke or specific subtypes might be associated with distinct leukocyte DNA methylation profiles compared to a control population.
Methods
Lymphocyte DNA from male patients was pooled according to stroke subtype: large vessel
(LVD), small vessel (SVD) and cardioembolic (CE) stroke. An age matched control group was
also investigated. Analysis was performed in triplicate. An epigenome-wide study (EWAS) of
485 000 methylation sites was performed using the Ifinium Illumina chip. EWAS data analysis
was based on average methylation of individual CpG islands in each replication and functional
groups within each gene region of interest. SPSS was used for data analysis.
Results
A typical biphasic distribution of methylation was observed across the genome in all analysed
DNA pools. Global genome methylation was lower in CE stroke (-0.009, p<0.001), and higher
in LVD stroke patients (+0.003, p<0.01) than controls.
On all chromosomes, the LVD pool had higher methylation compared to control, while the CE
pool had lower methylation levels except for Chromosome X. In the SVD pool either no difference (Chr 3 and 4) or minor differences only were observed.
Conclusion
This initial exploratory study suggests differences in methylation patterns between patients
with different stroke aetiologies (large vessel disease, small vessel disease and cardioembolic
stroke), and from a non-stroke population. While cause and effect is unclear, it may suggest that
alterations in methylation either predispose to stroke, or arise as a result of vessel changes or
chronic disease states. The data is preliminary and requires to be replicated and confirmed in individual samples.
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Associations between recently discovered genetic variations in metabolic traits and arteri- The association of ischemic stroke etiology and extremes of retinal microvessel complexity
al stenosis in patients with recent cerebral ischemia
D.A. De Silva1, R.S. Shekhawat2, J.C. Allen3, C.P.L.H. Chen4, H.M. Chang5, C. Cheung6, K.
E.G. van den Herik1, M.V. Struchalin2, S. Fonville3, L.M.L. de Lau4, H.M. den Hertog5, P.J.
Ikram7, T.Y. Wong8, M.C. Wong9
Koudstaal6, C.M. van Duijn7
National Neuroscience Institute, Singapore, SINGAPORE1,Singapore General Hospital,
Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS1,Erasmus
Singapore, SINGAPORE2, Duke-National University of Singapore, Singapore, SINGAPORE3,
MC University Medical Center, Rotterdam, THE NETHERLANDS2, Erasmus MC University
National University of Singapore, Singapore, SINGAPORE4, National Neuroscience Institute,
Medical Center, Rotterdam, THE NETHERLANDS3, Erasmus MC University Medical CenSingapore, SINGAPORE5, Singapore Eye Research Institute, Singapore, SINGAPORE6, Singater, Rotterdam, THE NETHERLANDS4, Erasmus MC University Medical Center, Rotterdam,
pore Eye Research Institute, Singapore, SINGAPORE7, Singapore Eye Research Institute, SinTHE NETHERLANDS5, Erasmus MC University Medical Center, Rotterdam, THE NETHER- gapore, SINGAPORE8, National University of Singapore, Singapore, SINGAPORE9
LANDS6, Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS7
Introduction: The etiology of ischemic stroke may involve large and small cerebral vessel disBackground: Recent large genomewide association studies have found many new genes to be
ease. Retinal microvessels changes can be examined with from photographs and are postulated
associated with metabolic traits including hypertension, lipid levels and diabetes. A next step
to mirror those of the cerebral microvasculature. Retinal microvessel fractal dimension is a
after gene discovery is to investigate associations between these genes and clinically relevant
marker of geometric complexity. One published study found that small vessel stroke etiology
endpoints. Therefore, we studied the relation between recently discovered genetic variations
was associated with increased retinal fractal dimension while another found an association with
in metabolic traits and craniocervical artery stenosis, in patients with transient ischemic attack
decreased fractal dimension. Deviation from optimal fractal dimension, at both extremes, is
or ischemic stroke. Methods: We included 700 patients with a recent transient ischemic attack
postulated to impair the efficiency of microvessel transport. We studied the association of ischor ischemic stroke. In all patients CT-angiography from the aortic arch to the intracranial vesemic stroke etiology and extremes of retinal microvessel fractal dimensions.
sels was performed and scored for degree of stenosis in each artery. Our primary outcome was Methods: This is a prospective study of ethnic Asian ischemic stroke patients, who had retinal
presence of a stenosis ≥30% in any artery. Genotyping was performed with Metabochip, a tarphotographs taken and analyzed for retinal microvessel fractal dimension in a semi-automated
geted gene chip for metabolic traits containing ≈200,000 SNPs. Results: Five loci were found
manner, blinded to stroke etiology. Retinal fractal dimension was divided into quartiles with deto be strongly associated with presence of stenosis (GLIS3, p=1.6x10-6; AGBL2, p=1.2x10-4; viation defined as the lowest and highest quartiles.
SBF2, p=7.9x10-5; SCAMP5, p=8.7x10-5; and MC4R, p=1.7x10-4). After adjusting for multi- Results: Among the 806 patients studied, 34% had small vessel etiology and 24% large vessel
ple testing using permutation only the GLIS3 locus remained. For this gene, the risk allele was etiology. A higher proportion of patients with large vessel stroke had deviant retinal fractal diassociated with a 2.2 (95%CI 1.6-3.1)-fold increase of stenosis risk. This gene was previously
mension (58%) compared to those with small vessel stroke (45%) (p=0.001). This difference
shown to lead to elevated fasting glucose levels. We found no significant association between
persisted following adjustment for age, gender, hypertension, diabetes, hyperlipidemia, smokloci implicated in hypertension or hypercholesterolemia and presence of stenosis. Conclusions: ing and atrial fibrillation (p=0.017).
Our study suggests an association between atherosclerosis and a gene implicated in increased
Conclusions: We found an association between large vessel etiology and deviation of retinal
fasting glucose levels, but not with blood pressure- or lipid-related genes, in patients with remicrovessel complexity, independent of demographics and traditional risk factors. This may
cent cerebral ischemia.
be due to novel risk factors and mechanisms with a predilection for large versus small cerebral
vessel disease, which also result in extremes of microvessel complexity. Our finding of an association between stroke etiology and deviation of retinal fractal dimension, may explain the contradictory findings in previous studies.
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Neuronal damage in mild ischaemia: synaptic failure?
J. Hofmeijer1, A.T.B. Mulder2, M.J.A.M. van Putten3, J. le Feber4
University of Twente and Rijnstate Hospital, Enschede, THE NETHERLANDS1,University of Twente, Enschede, THE NETHERLANDS2, University of Twente, Enschede, THE
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Background Chronic mild cerebral ischaemia and hypoxemia result from prevalent diseases,
such as chronic heart failure or obstructive pulmonary disease. 80% of these patients have cognitive impairment. Despite its high prevalence, the nature of neuronal damage is unclear, since,
unlike acute cerebral ischaemia, structural neuronal changes as visualized by MRI are lacking.
Several observations point to a disturbed synaptic connectivity. These include the pattern of
cognitive decline, dominated by disturbances of learning and memory, which indeed strongly
depend on synaptic integrity, and experimental observations of isolated persistent synaptic failure after transient acute hypoxia under in vitro conditions. Cultured neuronal networks are an
established in vitro model enabling to study synaptic connectivity and neuronal viability during
mild to moderate hypoxia. Methods 14 cultured networks of rat cortical neurons grown over a
multi electrode array were exposed to moderate hypoxia (oxygen concentration of 230μM lowered to 80μM) during three (n=7) or six (n=7) hours. Synaptic functioning was assessed before,
during and after hypoxia by the amount of spontaneous network activity and network responses
to electrical stimulation. Action potential shapes and direct (non-synaptic) stimulus responses were used as measures of neuronal membrane integrity. Results During hypoxia array wide
firing rate decreased by ~60% (fig 1) and synapticly mediated responses after electrical stimulation disappeared (fig 2), whereas direct responses (fig 2) and the shapes of action potentials
remained unchanged. Neurons were microscopically undamaged.
Conclusion In cultured neuronal networks, moderate hypoxia during three or six hours causes
synaptic disturbances without structural or functional damage to individual neurons. In chronic
mild cerebral ischemia or hypoxemia, synaptic failure may play a role in the emergence of cognitive impairment.
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Metabolic profiling of subventricular zones and infarct in a rat model using in vivo magnetic resonance spectroscopy (MRS) and ex vivo High Resolution Magic Angle Spinning
(HRMAS) spectroscopy
E. Jiménez-Xarrié1, M. Dávila2, S. Gil-Perotín3, A. Jurado4, A.P. Candiota5, S. Lope-Piedrafita6, R. Delgado-Mederos7, J.M. Garcia-Verdugo8, C. Arús9, J. Martí-Fàbregas10

HYDROGEN SULPHIDE REDUCES INFARCT SIZE AND ENHANCES RECOVERY
IN A RAT MODEL: PROTECTION MECHANISM INCLUDES NOX-4 DOWNREGULATION
I. Henriques1, M. Gutiérrez-Fernández2, B. Rodríguez-Frutos3, J. Ramos4, J. Ferro5, E.
Díez-Tejedor6
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of Comparative Neurobiology,Instituto Cavanilles de Biodiversidad y Biologia Evolutiva,
Universidad de Valencia. CIBERNED., Cerdanyola del Vallès, SPAIN3, Department of Comparative Neurobiology,Instituto Cavanilles de Biodiversidad y Biologia Evolutiva, Universidad de Valencia., Valencia, SPAIN4, CIBER-BBN. Departament de Bioquímica i Biologia
Molecular, Facultat de Biociències, Universitat Autònoma de Barcelona. IBB., Cerdanyola del
Vallès, SPAIN5, Servei de Ressonància Magnètica Nuclear. Universitat Autònoma de Barcelona. CIBER-BBN., Cerdanyola del Vallès, SPAIN6, Stroke Unit, Department of Neurology,
Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN7, Department of Comparative Neurobiology,Instituto Cavanilles de Biodiversidad y Biologia Evolutiva, Universidad de Valencia.
CIBERNED., Valencia, SPAIN8, Departament de Bioquímica i Biologia Molecular, Facultat de
Biociències, Universitat Autònoma de Barcelona .CIBER-BBN. IBB., Cerdanyola del Vallès,
SPAIN9,
Stroke Unit, Department of Neurology, Hospital de la Santa Creu i Sant Pau., Barcelona,
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Neurosciences and Cerebrovascular Research Lab IdiPAZ, Champalimaud NC Program,
Centro Hospitalar LZC, *Faculdade de Medicina Universidade de Lisboa, Lisboa, PORTUGAL1,Neurosciences and Cerebrovascular Research Lab IdiPAZ, Neurology Department
Hospital Universitario la Paz, Madrid, SPAIN2, Neurosciences and Cerebrovascular Research
Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, Madrid, 3, Neurosciences
and Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital Universitario la
Paz, Madrid, SPAIN4, Faculdade de Medicina da Universidade de Lisboa, Lisboa, PORTUGAL5, Neurosciences and Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, Madrid, SPAIN6

Introduction: Hydrogen sulphide (H2S) inhalation induces a hypometabolic state at micromolecular concentrations. The underlying mechanism is not yet completely understood, but includes reduction of oxygen consumption and downregulation of apoptotic pathways. We studied the effect of H2S exposure after acute ischemic stroke in a middle cerebral artery occlusion
(MCAO) rat model.
Methods: Young adult male Sprague-Dawley rats were distributed into 3 groups: 1-Control:
Surgery + permanent MCAO; 2 – Treated: Surgery + permanent MCAO + inhalation of 40
ppM H2S; 3- Sham. We analyzed functional outcome (Roger modified scale) and lesion volBACKGROUND: In vivo MRS and ex vivo HRMAS can be used to detect metabolome chang- ume (T2, DWI and PWI MRI at 24h and day 14, and H/E). Cell death was accessed by TUNEL
es in preclinical models. The main advantage of HRMAS is that higher spectral resolution can
expression at border zone infarct. NOX-4, by immunohistochemistry and Western-Blot quantibe achieved. The aim of this study was to analyze the metabolome in the infarct and its adjaficaction. Rats were sacrificed at 24h or day 14.
cent subventricular zones (SVZ), where changes in the proliferation of neural stem cells are ex- Results: Treated animals showed better functional outcome both at 24h (**p = 0, 0044) and day
pected, using MRS and HRMAS techniques.
14 (***p = 0, 0009) and less infarct size at day 14, both in MRI (*p= 0, 0383) and in H/E (*p=
METHODS: Sprague-Dawley rats were subjected to 90-minutes MCAO. MRS at 7T was per0.0266). Treated animals showed a decrease in TUNEL labeling at border zone infarct (*p= 0,
formed in non-ischemic rats (n=6), at 1 day (n=6) and at 7 days (n=6) post-stroke. At each time 0307) and a downregulation of NOX-4 expression (* p= 0.0294).
point, half of the animals (n=3) were sacrificed to perform immunohistochemistry in order to
Conclusion: Exposure to hydrogen sulphide improved functional recovery after acute MCA
detect proliferation in SVZ (Ki67+) and apoptosis (TUNEL+) in the infarct. The remaining ani- occlusion, and reduces infarct size at day 14. Mechanisms include less expression of cell death
mals (n=3) were sacrificed by focused microwave irradiation and their brains were analyzed by at the border zone infarct and tissue protection with downregulation of reactive oxygen speex vivo HRMAS at 9.4T. Unit length normalized peak heights were used for analysis. Statisti- cies-generating enzyme NOX-4. Probably most H2S benefit occurs before tissue damage.
cal differences were assessed with Student’s t-test.
RESULTS: Significant metabolome changes were found in the infarct compared to the contralateral zone, e.g. apoptotic mobile lipids (2.80 ppm) (up to 5.3 fold-change; p<0.01) at 7 days
post-stroke in MRS and also in HRMAS. Accordingly, immunohistochemistry revealed higher
apoptosis in the lesion at 7 days compared to the contralateral zone (506 fold-change; p<0.01).
Significant increases in the proliferation of cells in the ipsilateral SVZ compared to the contralateral SVZ at 7 days (1.4 fold-change; p=0.02) were detected by immunohistochemistry. In
vivo MRS did not detect significant changes in the metabolome pattern of the SVZ upon stroke,
but ex vivo HRMAS detected an increase in lactate (1.35-1.33 ppm) in ipsilateral (5.86 foldchange; p<0.01) and contralateral SVZ (2.43 fold-change; p=0.02) at 1 day post-stroke compared to non-ischemic rats.
CONCLUSION: Combining MRS and HRMAS can significantly improve the metabolome
characterization of the post-stroke brain.
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FTY720 ameliorates ischemic neurodegeneration by direct axon protection and reduction
of microvascular dysfunction
P. Kraft1, E. Göb2, K. Göbel3, S.G. Meuth4, W. Pfeilschifter5, C. Kleinschnitz6

Urokinase versus rtPA for intraventricular hemorrhage fibrinolysis
T. Gaberel1, A. Montagne2, F. Lesept3, M. Gauberti4, C. Orset5, E. Emery6, D. Vivien7

Department of Neurosurgery, Caen University Hospital,, Caen, FRANCE1,INSERM,
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U919, serine protease and pathophysiology of the neurovascular unit, SP2U, GIP Cyceron, Uni2
3
GERMANY , University of Muenster, Muenster, GERMANY , University of Muenster, Muen- versity Caen Lower Normandy, Caen, FRANCE2, INSERM, U919, serine protease and pathoster, GERMANY4, University of Frankfurt, Frankfurt, GERMANY5, University of Wuerzburg, physiology of the neurovascular unit, SP2U, GIP Cyceron, University Caen Lower Normandy,
Wuerzburg, GERMANY6
Caen, FRANCE3, INSERM, U919, serine protease and pathophysiology of the neurovascular
unit, SP2U, GIP Cyceron, University Caen Lower Normandy, Caen, FRANCE4, INSERM,
Background: Lymphocytes are critically involved in stroke development. FTY720 blocks the
U919, serine protease and pathophysiology of the neurovascular unit, SP2U, GIP Cyceron, Uniegress of lymphocytes from lymphoid organs. It has been shown that FTY720 reduces stroke
versity Caen Lower Normandy, Caen, FRANCE5, Department of Neurosurgery, Caen Universize and improves neurological outcome in models of stroke but the underlying mechanisms are sity Hospital,, Caen, FRANCE6, INSERM, U919, serine protease and pathophysiology of the
incompletely understood. We investigated the modes of FTY720 action in a mouse model of
neurovascular unit, SP2U, GIP Cyceron, University Caen Lower Normandy, Caen, FRANCE7
ischemic stroke.
Methods: 60 and 90 min transient middle cerebral artery occlusion (tMCAO) was induced in
Background
C57Bl/6 mice treated with FTY720 (1 µg/g) or vehicle i.p. immediately before reperfusion. 24h Intraventricular hemorrhage (IVH) is the most severe form of stroke. Intraventricular fibrilater infarct volumes were calculated from TTC-stained brain sections and functional scores
nolysis (IVF) is an hopeful treatment of IVH. Either urokinase (uPA) or recombinant tissue
were assessed. Immune cell counts in the blood and brain were determined by flow cytometry. plasminogen activator (rtPA) could be used for IVF in human. No study to date evaluated the
The integrity of the blood-brain-barrier (BBB) was evaluated using the vascular tracer Evans
differential impact of these two fibrinolytic agents when used for IVF. Our aim was to compare
Blue (EB) and the expression of tight junction proteins was assessed by Western Blot. Patency the impacts of uPA and rtPA, both in vitro and in an original rat model of IVH.
of cerebral microvessels and axonal damage were analyzed using immunohistochemistry.
Methods
Results: FTY720 treatment caused a rapid reduction in peripheral lymphocyte counts (p<0.01). For the in vitro studies, neuronal cultured were subjected to a paradigm of excitotoxicty either
In addition, FTY720 significantly reduced stroke size (p<0.05) and improved neurological out- alone or in combination with rtPA or uPA. For animal studies, IVH was induced by collagenase
come (p<0.05) 24h after MCAO. SMI32 staining showed that FTY720 directly protects neuinjection within the right striatum. A ventricular catheter was inserted into the lateral ventricle.
rons from axonal damage (p<0.05). Moreover, FTY720 treatment reduced the accumulation of Rats were then randomized to receive intraventricular injection of either uPA, rtPA or saline.
fibrin(ogen), i.e. thrombus formation, in the ischemic cortex (p<0.01) and enhanced the patency Functional evaluation, hematoma volume, ventricular volume, brain edema and histological exof the cerebral microvasculature (p<0.01). In contrast, the invasion of immune cells into the
amination were performed at day three post treatments.
brain was unchanged following FTY720 application and there was no effect on BBB function. Results
Conclusion: FTY720 attenuates acute ischemic stroke in mice by a direct axon-protective
In vitro, although rtPA increased excitotoxicity in a dose dependant manner, uPA did not. In
mechanism and by reducing microvascular dysfunction. This dual mode of action renders
rats, injection of 0.5 IU of collagenase led to reproducible IVH. In this model, both uPA- and
FTY720 an interesting compound in stroke prevention and therapy. Further mechanistic studies rtPA-mediated IVF failed to influence hematoma volumes, but led to reduced ventricular volare ongoing.
umes. Compared to rtPA, uPA allows to decrease intraventricular and peri-hematomal inflammation. These observations were associated with a better functional outcome for the uPA-treated animals when compared with saline or rtPA.
Conclusions
Urokinase, unlike rtPA, did not promote inflammation and excitotoxicity, leading to better functional outcomes in a rat model of IVH. A clinical trial to evaluate the respective efficiency of
rtPA and urokinase in human IVH is warranted.
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A NEW METHOD FOR QUANTITATIVE THROMBIN DETECTION IN BRAIN SLICES-FIRST RESULTS IN AN ISCHEMIC STROKE MODEL
D. Bushi1, J. Chapman2, A. Katzav3, E. Shavit -Stein4, N. Molshatzki5, D. Tanne6
Department of Neurology and Joseph Sagol Neuroscience Center, Sheba Medical Center,
Israel, Tel Hashomer, ISRAEL1,Department of Neurology and Joseph Sagol Neuroscience
Center, Sheba Medical Center, Israel, Tel Hashomer, ISRAEL2, Department of Neurology and
Joseph Sagol Neuroscience Center, Sheba Medical Center, Israel, Tel Hashomer, ISRAEL3, Department of Neurology and Joseph Sagol Neuroscience Center, Sheba Medical Center, Israel,
Tel Hashomer, ISRAEL4, Department of Neurology and Joseph Sagol Neuroscience Center,
Sheba Medical Center, Israel, Tel Hashomer, ISRAEL5, Department of Neurology and Joseph
Sagol Neuroscience Center, Sheba Medical Center, Israel, Tel Hashomer, ISRAEL6
BACKGROUND Thrombin has in addition to its role in thrombogenesis, also important hormone-like activities that affect various cells in the brain through protease activated receptors.
Activation of these receptors by low concentrations of thrombin may have neuroprotective effects while at higher concentrations thrombin has deleterious effects. This study presents a new
method for direct quantitative measurement of thrombin activity in brain slices. The method is
being used to quantitatively measure thrombin activity in mice brains following MCA occlusion.
METHODS We first developed a new method for measuring thrombin activity in brain slices based on a fluorometric assay. Permanent focal cerebral ischemia was induced in C57Bl/6J
mice (n=9) by endovascular suture occlusion of the right MCA. After 24-72 hours thrombin
activity was measured on 1 mm thickness fresh coronal slices taken from the ipsilateral and
contralateral hemisphere. Infarct assessment was performed using TTC. The distribution of
thrombin activity in the brain was determined using tissue punches taken from different slice
locations. Results were compared to control healthy mice (n=5).
RESULTS The specificity of the assay for thrombin activity was verified using NAPAP-a specific thrombin inhibitor. Thrombin activity in the right ischemic hemisphere was significantly
higher compared to the left contralateral hemisphere (9.7+/-1.5 vs. 6.0+/-1.1 mU respectively;
Mean±SE; p<0.05). In addition thrombin activity in the left contralateral hemisphere was significantly higher compared to healthy control mice (1.7+/-0.4 mU; p<0.05) (Fig1). Thrombin
activity was higher in the ischemic core compared to the surrounding area.
CONCLUSIONS A novel and specific method for quantitative measurement of thrombin in
brain slices is presented. Results of studies based on this method may translate into potential
thrombin based therapies.

Fig 1. Thrombin activity measured in brain slices after right permanent MCAo. Slices were
numbered from anterior (#3) to posterior (#11), slices’ thickness =1mm. For calibration, known
concentrations of thrombin were used in the same assay. R=Right (ipsilateral) hemisphere,
L=left (contralateral) hemisphere. Example of relevant slice stained by TTC are presented
above each column when Intact brain regions (red), infarcted regions (white). Mean±SE.
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Intermittent fasting improves ischemic stroke outcome and modifies post-stroke neurogenesis and synaptic plasticity in mice.
S. Manzanero1, T. Santro2, J.R. Erion3, M. Wosiski-Kuhn4, T.V. Arumugam5, A.M. Stranahan6

Improved behavioral recovery after focal cerebral infarction with neural cell grafting depends on the graft cell differentiation status
M.B. Jensen1, L.D. Jager2, L.K. Cohen3

The University of Queensland, Brisbane, AUSTRALIA1,The University of Queensland,
Brisbane, Queensland, AUSTRALIA2, Georgia Health Sciences University, Augusta, Georgia, USA3, Georgia Health Sciences University, Augusta, Georgia, USA4, The University of
Queensland, Brisbane, Queensland, AUSTRALIA5, Georgia Health Sciences University, Augusta, Georgia, USA6

University of Wisconsin, Madison, USA1,University of Wisconsin, Madison, USA2, University of Wisconsin, Madison, USA3

Background: Neural cell grafting is a promising potential strategy to improve stroke recovery,
but optimal parameters of the grafting strategy remain unclear, including the maturity state of
the cells. Less differentiated cells may better survive the grafting process, but may also present
Background: Evidence shows that the brain benefits from intermittent fasting (IF), and cona higher tumor risk. More mature cells may integrate into damaged tracts faster, but may not
versely constant food availability is detrimental. Besides improving markers of susceptibility
survive grafting.
to suffer a stroke, IF has been shown to improve stroke-induced injury, but the mechanism reMethods: Endothelin-1 injection produced thalamic lacunar-type infarcts in 22 adult male rats.
mains unknown. Since IF has been previously shown to improve neurogenesis and neuronal
One week later, neural cells derived from human induced pluripotent stem cells were grafted
synaptic plasticity in mice, the present hypothesis is that these aspects can mediate neuronal re- into the infarct for the active groups. Rats were randomized to grafts of neural cells differentisilience and recovery post-stroke.
ated in vitro for four, six, or eight weeks, or a control group of vehicle injection alone. Blinded
Methods: Mice on IF (8/16 hours feed/fast) for 3 months and mice on an ad libitum diet (AL)
testing of vibrissae placing occurred one month after grafting.
underwent transient middle cerebral artery occlusion and reperfusion (MCAO/R), a model of
Results: There were significant group differences in vibrissae placing on ANOVA (p=0.03).
ischemic stroke, or sham surgery, followed by infarct size and neurological damage assessment. Pairwise t tests showed superior recovery compared to the control group of the four week graft
Bromodeoxyuridine (BrdU) was injected up to 7 days post-stroke as an indicator of neurogene- group (p=0.049) and the six week graft group (p=0.005), but only the six week graft group resis. Synaptic plasticity was studied in cortical neurons in the peri-infarct region and hippocam- mained superior after Holm adjustment (p=0.03).
pal neurons of the uninjured hemisphere by counting dendritic spines after Golgi-Cox staining. Conclusions: Improved recovery of vibrissae sensation with neural cell grafting after thalamic
Results: IF mice showed smaller infarcts and superior functional outcomes post-stroke. Neuinfarction depended on the cell differentiation status at the time of grafting. An intermediate
rogenesis was increased in IF mice after sham surgery, but was higher in AL mice after stroke, graft cell maturity state seemed optimal for our neural cell culture and ischemic stroke model
likely due to the larger infarct size in this group. Post-stroke dendritic spine density decreased
system, perhaps balancing the need for immaturity to survive grafting and maturity to integrate
in AL neurons but was maintained in the basilar dendrites of IF neurons, both in cortex and hip- for repair of the infarcted somatosensory thalamocortical tract, or to maximize beneficial factor
pocampus.
secretion. Regardless, this stroke model-grafting system could be useful for evaluation of neuConclusion: These results support the influence of feeding habits on the brain’s ability to with- roanatomical aspects of ischemic stroke recovery and neural cell therapy.
stand ischemic stroke and improve ist outcome.
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Efficacy of the novel therapeutic microbubble preparation BR38 in sonothrombolysis
(ST) of acute cerebral small artery occlusion
N. Schleicher1, A.J. Tomkins2, M. Kampschulte3, F. Yan4, J.-M. Hyvelin5, M. Juenemann6, M.
Yeniguen7, M. Kaps8, N.J. Spratt9, T. Gerriets10, M. Nedelmann11
Department of Neurology, Justus Liebig University Giessen, Giessen, GERMANY1,School
of Biomedical Science and Pharmacy, University of Newcastle, Newcastle, AUSTRALIA2,
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Suisse S.A., Plan-les-Ouates, Geneva, SWITZERLAND4, Bracco Suisse S.A., Plan-les-Ouates,
Geneva, SWITZERLAND5, Department of Neurology, Justus Liebig University Giessen, Giessen, GERMANY6, Department of Neurology, Justus Liebig University Giessen, Giessen, GERMANY7, Department of Neurology, Justus Liebig University Giessen, Giessen, GERMANY8,
School of Biomedical Science and Pharmacy, University of Newcastle, Newcastle, AUSTRALIA9,
Department of Neurology, Justus Liebig University Giessen, Giessen, GERMANY10, Department of Neurology, Justus Liebig University Giessen, Giessen, GERMANY11
Background
Clinical and experimental data suggest augmenting effects of microbubble contrast agents containing perfluor gases on ST. Previous studies focused on large artery occlusion (MCAO) and
on therapeutic use of diagnostic contrast agents. In this study, we tested a novel therapeutic
C4F10/N2 containing microbubble preparation (BR38, Bracco Research, Geneva) and the SF6
containing, diagnostically used contrast agent BR1 (SonoVue™) in a rat model of small artery
occlusion. The animal model is based on previous studies showing persisting microvascular
thrombotic obstruction after reperfusion of 90min MCAO.
Methods
36 male WU rats underwent laser Doppler controlled MCA filament occlusion. After 90min
reperfusion was induced and rats were randomized into experimental groups with following
treatment allocation (n=6): (A) control, (B) tPA, (C) 3 MHz ultrasound (TCCS, MI=1.7) (US) +
tPA + BR38 full dose (4x10^8 microbubbles/ml), (D) US + tPA + BR38 1/3 dose, (E) US + tPA
+ BR1 full dose (equal to full dose BR38), (F) US + tPA + BR1 1/3 dose. After 60min treatment rats were sacrificed, brains perfused with radio-opaque substance Microfil™ and removed
for micro-CT examination. The vascular volume fraction (VVF) of regions of interest in the left
and right MCA territory was determined.
Results
Micro-CT revealed a significantly reduced VVF within the right MCA territory (expressed as
% of left VVF) in groups A and B. In comparison, microbubble augmented treatment improved
VVF to a non-significant level in right-left comparison (figure). Effects were comparable for
BR38 and BR1 treatment. Hemorrhage was not found on macroscopic examination.
Conclusion
We found a positive treatment effect for BR38 augmented sonothrombolysis on small artery
occlusion. Compared to BR1, BR38 is characterized by a different gas compound, smaller diameter of microbubbles and higher stability in circulation. However, treatment effects seen for
BR38 and BR1 were comparable with chosen ultrasound setting.
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18:15-19:45 Room 14,15,16
Satellite Symposium Pfizer

18:15-19:45 Room 2,3,4
Satellite Symposium Ever Neuro Pharma

Novel oral anticoagulants for stroke prevention in non-valvular atrial fibrillation: new insights and first practical experiences
Chair: G. Ford, UK

Multimodal treatment with Cerebrolysin in the context of early rehabilitation
Chair: B. Norrving, Sweden

Introduction: Stroke prevention in atrial fibrillation: perception versus reality
G. Ford, UK
The challenging road from evidence to clinical practice
J.-P. Collet, France
Management of high-risk patients in SPAF: New Insights from the NOAC Trials
M. O’Donnell, Ireland
NOACs in stroke units: first practical experiences and latest recommendations
H.C. Diener, Germany

Preclinical modeling of Cerebrolysin therapy for stroke
M. Chopp, USA
Rationale behind early rehabilitation of stroke patients
J. Bernhardt, Austalia
Treatment opportunities within organized stroke care - the importance of early recovery
M. Brainin, Austria
Industry sponsored satellite symposium by EverNeuro Pharma

NOACs: implications for neurologists
Questions and Panel Discussion
Chairman + Speakers
Wrap up and conclusion
G. Ford, UK
Industry sponsored satellite symposium by Pfizer
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18:15-19:45 Room 9,10
Satellite Symposium Covidien

18:15-19:45 Room 17
Young Stroke Physicians

Mechanical thrombectomy trials with Solitaire FR– a global perspective
Chair: P. Michel, Switzerland
Panelist: N. Bornstein, Israel

What is the relevance of pre-clinical models of stroke?
D. Vivien, France

Solitaire™ FR revascularisation device with the intention for thrombectomy as primary
endovascular treatment for acute ischaemic stroke (SWIFT Prime)
J. Saver, USA

Priorities in acute stroke research: a personal reflection
S. Davis, Australia

Solitaire™ FR thrombectomy for acute revascularisation (STAR)
J. Gralla, Switzerland
Extending the time for thrombolysis in emergency neurological deficits – intra-arterial
(EXTEND-IA)
B. Campbell, Australia
Endovascular treatment for small core and anterior circulation proximal occlusion with
emphasis on minimizing CT to recanalisation times (ESCAPE)
A. Demchuk, Canada
Endovascular revascularisation with solitaire device versus best medical therapy in anterior circulation stroke within 8 hours (REVASCAT)
A. Davalos, Spain
Industry sponsored satellite symposium by CovidienYoung Stroke Physicians

Chair: U. Fischer, Switzerland
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8:30-10:00 Rooms 7,8,11,12
Mini Symposium 2 The cerebro-kidney interaction in stroke

14:30-16:30 Room 14,15,16
Educational Symposium 2 Alternative medicine and stroke

The cerebro-kidney interaction in stroke
Chairs: M.G. Hennerici, Germany and K. Toyoda, Japan

Alternative medicine and stroke
Chairs: J. Ferro, Portugal and J.D. Pandian, India

Risk of stroke in CKD patients
D.A. Lane, UK

Alternative medicine in stroke: East and West Collaboration
M. Fisher, USA

Association of biomarkers of renal disease with subclinical vascular brain injury
B. Ovbiagele, USA

Traditional Chinese and Korean medicine in stroke
C. Chen, Singapore

Stroke features and outcomes in CKD patients
K. Toyoda, Japan

Ayurveda and herbal medicine in stroke management
J.D. Pandian, India

Primary and secondary prevention of stroke in CKD patients with AF
H.C. Diener, Germany
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8:30-10:00 Oral Session Room 2,3,4
Acute stroke:emergency management, stroke units and complications A
Chairs: A. Grau Germany and N. Venketasubramanian, Singapore

2 Acute stroke: emergency management, stroke units and complications A
8:40 - 8:50

8:30- 8:40

Telestroke network between 4 primary care centers: impact on thrombolysis delivery
I. GIRARD BUTTAZ1, F. Mounier-Vehier2, T. Rosolacci3, J.L. BAUDET4, P. DALINVAL5,
C. CORDONNIER6
on behalf of TELEAVCHA group

Results of the Federal Anti-stroke Program in the Russian Federation
N.A. Shamalov1, L.V. Stakhovskaya2, G.E. Ivanova3, K.V. Shekhovtsova4, S.C. Lee5, V.I.
Skvortsova6

CH Valenciennes, Valenciennes, FRANCE1,CH Lens, Lens, FRANCE2, CH Maubeuge,
Maubeuge, FRANCE3, ACCELIS VEPRO, Valbonne, FRANCE4, Agenre Régional de Santé
Nord Pas de Calais, Lille, FRANCE5, Lille University Hospital, Lille, FRANCE6

1 Acute stroke: emergency management, stroke units and complications A

Institute of Cerebrovascular Pathology and Stroke of the Russian National Research
Medical University, Moscow, RUSSIAN FEDERATION1,Institute of Cerebrovascular Pathology and Stroke of the Russian National Research Medical University, Moscow, RUSSIAN
FEDERATION2, Institute of Cerebrovascular Pathology and Stroke of the Russian National
Research Medical University, Moscow, RUSSIAN FEDERATION3, Institute of Cerebrovascular Pathology and Stroke of the Russian National Research Medical University, Moscow,
RUSSIAN FEDERATION4, Institute of Cerebrovascular Pathology and Stroke of the Russian
National Research Medical University, Moscow, RUSSIAN FEDERATION5, Institute of Cerebrovascular Pathology and Stroke of the Russian National Research Medical University, Moscow, RUSSIAN FEDERATION6

BACKGROUND: Stroke therapy is a time-critical disease process and the relative paucity of
stroke specialists makes telestroke an attractive technique. The Hainaut-Artois is a rural region
in the North of France covered by 3 primary care stroke centers that delivered rtpa to 190 patients in 2010. We aimed to describe the effect of a telestroke network on the thrombolysis rate
in this population of 1.65 million inhabitants.
METHODS: In June 2011, a telestroke network was launched between 3 primary stroke centers
(Valenciennes, Lens, Maubeuge) to cover non working times. In April 2012, one primary care
hospital (Cambrai) without neurologist joined the network. Our prospective cohort describes
the characteristics and 3-month outcome of the thrombolysis patients treated via the telestroke
network.
RESULTS: In 2012, 525 consecutive telestroke consultations were performed, 57% of which
Background. The Federal anti-stroke program (FASP) was started in the Russian Federation
had been prenotified by the emergency medical service (EMS). 102 (19%) patients [median
(RF) since 2008. The aim of our study was to assess the results of implementation of FASP in
age 74 years (IQR 61 to 84)] received iv rtpa. The median NIH Stroke Scale score was 10 (IQR
terms of mortality, functional outcome, rates of hospitalization and reperfusion therapy (RT).
6-14). The median door to treatment time (DTTT) was 75 minutes (IQR 62-90). High level
Methods. In 2008 – 2011 the network of primary and comprehensive stroke units (SU) was cre- notification by EMS had a strong impact on the decision to thrombolyse (RR 2.8; 95%CI 1.7ated. All consecutive patients who were hospitalized to SUs within 21 days after the stroke on- 4.5). The rate of symptomatic intracranial bleedings was 3%. 3 months after stroke: 50% of the
set were included in internet-based hospital registry. Mortality rate and number of patients with thrombolysis patients with complete follow-up data had a favorable outcome (mRS 0-2) and
favorable outcome (mRs score 0-2) at day 30 during 2008-2011 were assessed as well as the
42% had an excellent one (mRS 0-1). In this population of 1.65 million inhabitants, the total
rates of hospitalization to SUs and IV rt-PA were calculated.
number of patients thrombolysed in 2012 was 283 (102 with telestroke and 181 onsite) repreResults. In all regions of the RF 155 primary and 59 comprehensive stroke units (SU) were
senting a significant increase of 49% compared to 2010.
organized with all possibilities for acute stroke care, available CT and vascular ultrasound for
CONCLUSIONS: Developing of a telestroke network between 4 local hospitals has significant24 hs, neurorehabilitation with multidisciplinary approach including early mobilization and
ly increased the number of patients treated with rtpa with an excellent safety and efficacy. Inswallowing assessment, speech therapy, physiotherapy, kinesiotherapy, cognitive rehabilitation. creasing stroke awareness, reducing DTTT and extending to other primary care centers without
The rate of hospitalization to SUs increased to 87.3%. The mean mortality rate decreased from neurologist on sites are our next challenges.
24.1% to 21.5%. The favorable outcome rate is 55%. RP was implemented in the most of SUs,
the mean rate of IV rt-PA is 2.5% of all ischemic stroke patients (ranged from 0 to 15% in some
centers). Significantly reduced door-to-needle time was observed after FASP started.
Conclusion. Implementation of the Federal anti-stroke program dramatically changed the management of stroke patients in the Russian Federation. Results of reorganization of stroke care
system with multidisciplinary approach allowed decreased mortality and improved functional
outcome after stroke.
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8:50 - 9:00

9:00 - 9:10

Developing a national Stroke Thrombolysis Service during a financial crisis – The Irish
National Stroke Programme.
J.A. Harbison1, C. Brennan2, S. Murphy3, E. Shelley4, P. Durkan5, B. White6, A. Carroll7, D.
McArdle8, L. Evans9, P.J. Kelly10

ASPECTS is a strong prognostic variable but does not modify the effect of treatment in
the IMS3 study
M.D. HILL1, A.M. Demchuk2, M. Goyal3, T Jovin4, R von Kummer5, T.A. Tomsick6, S.. Yeatts7, Y.Y. Palesch8, J.P. Broderick9
IMS3 Investigators

Irish National Stroke Programme., Dublin, IRELAND1,Irish National Stroke Programme.,
Dublin, IRELAND2, Irish National Stroke Programme., Dublin, IRELAND3, Irish National
Stroke Programme., Dublin, IRELAND4, Irish National Stroke Programme., Dublin, IRELAND5, Irish National Stroke Programme., Dublin, IRELAND6, Irish National Stroke Programme., Dublin, IRELAND7, Directorate of Quality and Patient Safety, Health Service Executive, Dublin, IRELAND8, Directorate of Quality and Patient Safety, Health Service Executive,
Dublin, IRELAND9,
Irish National Stroke Programme., Dublin, IRELAND10
Introduction
The 2006 Irish National Audit of Stroke, showed a national stroke thrombolysis rate of 1%. A
2009 thrombolysis survey showed an improvement to 2.8%. In 2010, despite a severe economic
crisis including banking collapse and IMF intervention, the Irish National Stroke Programme
was established. Key aims were providing national access to 24/7 stroke thrombolysis and increasing the rate of safe thrombolysis to at least 7.5% by end 2012.
Methods:
Several initiatives were introduced:
•A stroke thrombolysis training programme was developed in association with Royal College of
Physicians of Ireland (>100 hospital physicians trained).
•National ambulance access protocols were implemented for FAST score positive patients within 4.5 hours for ambulance redirection to hospitals providing 24/7 stroke thrombolysis.
•National thrombolysis protocols were developed and disseminated
•New stroke physician appointments were made in selected hospitals
A public stroke awareness campaign was also run by the Irish Heart Foundation. In March 2012
a national thrombolysis audit was conducted. Lead hospital stroke physicians completed an online questionnaire and 6 hospitals were randomly selected for individual medical file audit.
Results.
All 24 hospitals surveyed had initiated thrombolysis protocols, with thrombolysis rates from
1% to 21%. Of 1246 stroke patients admitted during the survey period, 118 were treated with
thrombolysis. From 2009 to 2012, this corresponded to a national thrombolysis rate increase
from 2.8 to 9.5% (p<0.001). Symptomatic intracerebral haemorrhage (PH2) was reported in
1.7% (2/118). Mean national door to needle time was 1 hour 34 minutes.
Conclusions.
Despite reduced health budgets, a structured programme to reorganise stroke services and provide training facilitated a rapid increase in the number of patients treated with stroke thrombolysis, which exceeded the national 7.5% target. A national telestroke network is planned for
2013.

University of Calgary, Calgary, CANADA1,University of Calgary, Calgary, CANADA2, University of Calgary, Calgary, CANADA3, University of Pittsburgh, Pittsburgh, USA4, Dresden
Technische Universität, Dresden, GERMANY5, University of Cincinnati, Cincinnati, USA6,
Medical University of South Carolina, Charlston, USA7, Medical University of South Carolina,
Charlson, USA8, University of Cincinnati, Cincinnati, USA9
Introduction
The IMS-3 trial randomized acute ischemic stroke patients to IV tPA plus endovascular therapy
versus IV tPA therapy alone within 3 hours from symptom onset. Brain imaging relied on baseline non-contrast CT. Previous work has suggested that only patients with favorable baseline
CT scans (ASPECTS 8-10) respond to endovascular treatment. A principal secondary hypothesis of the trial was that subjects with significant early ischemic change on the baseline scan
would not respond to endovascular therapy.
Methods
656 subjects were enrolled and randomized in a 2 (endovascular+IV tPA):1 (IV tPA) ratio with
primary outcome of mRS 0-2 determined at 90 days. The baseline and follow-up CT scan
and CTA images, where done (N=306), were reviewed, blinded to any clinical information, by
the central imaging core investigators. Cerebral angiograms of the endovascular group were
reviewed by a separate angiography core lab investigators. We assessed whether the baseline
ASPECTS score predicted outcome, and interacted with study treatment., We analyzed the
subgroups defined by time from onset to IV tPA initiation and baseline occlusion status. These
analyses were evaluated at the a priori specified alpha level of 0.01.
Results
The primary IMS-3 results were neutral. Baseline demographic and clinical characteristics
were similar between subjects with a baseline ASPECTS score 8-10 (58% of the study sample) vs 0-7. Subjects with ASPECTS 8-10 were almost twice as likely [RR 1.8 CI99 1.4-2.4]
to achieve a favorable outcome. There was insufficient evidence of a treatment-by-ASPECTS
interaction. In the subgroups treated with onset to IV tPA under 120 minutes, in CTA-proven
ICA or MCA occlusion, and in both, these results were similar. The probability of achieving
recanalization of the primary arterial occlusive lesion [RR 1.5 CI99 0.9-2.4] on the angiogram
or achieving TICI 2b/3 reperfusion [RR 1.8 CI99 1.2-2.8] was higher among subjects with
higher ASPECTS scores.
Conclusions
ASPECTS 8-10 is a strong predictor of outcome and a predictor of reperfusion. ASPECTS does
not modify the effect of endovascular treatment among acute stroke patients in the IMS3 study.
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9:10 - 9:20
Independent Predictors of Recanalisation in Acute Ischemic Stroke
P. Vanacker1, P. Vanacker2, D. Lambrou3, G. Ntaios4, P. Maeder5, P. Michel6
Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND1,Centre Hospitalier
Universitaire Vaudois, Lausanne, SWITZERLAND2, Centre Hospitalier Universitaire Vaudois,
Lausanne, SWITZERLAND3, University of Thessaly, Larissa, GREECE4, Centre Hospitalier
Universitaire Vaudois, Lausanne, SWITZERLAND5, Centre Hospitalier Universitaire Vaudois,
Lausanne, SWITZERLAND6

Table 1: Independent predictors of recanalisation (<12-48h) of any large vessel occlusion in
ischemic territory.
any recanalisation
OR (CI 95%)
p-value

Neurological examination
lower vigilance
Treatment
pure IV Thrombolysis
endovascular treatment
recanalisation treatment outside ESO guidelines
Vessel characteristics on CTA
significant extracranial stenosis (in ischemic territory)
proximal intracranial clot
peripheral intracranial clot

0.60 (0.35-1.03)

0.06

1.64 (1.04-2.57)
7.10 (2.18-23.15)

0.03
<0.01

2.58 (1.16-5.70)

0.02

0.38 (0.25-0.58)

<0.01

Background: Early recanalisation is a potent predictor of good clinical outcome in the setting of
2.27 (1.14-4.48)
0.02
acute large vessel occlusion (LVO) in acute ischemic stroke (AIS). Our objective was to identi2.16 (1.11-4.22)
0.02
fy easily available factors influencing recanalisation (+/- 24 hours) and this for different occlusion sites and treatment strategies.
Methods: All subjects from the Acute STroke Registry and Analysis of Lausanne (2003-2011)
with AIS showing a pre- or intracranial LVO on CT-angiography <12h were included. Recanalisation status was assessed by CTA, MRA or Doppler at 12-48h. Patients were categorized
according to occlusion site and treatment. Logistic regression analysis determined predictors.
Results: Among 440 patients identified with LVO, 51% showed complete or partial recanalisa- Table 2: Independent predictors of recanalisation (<12-48h) of intracranial occlusions in ischtion. In multivariate analysis, recanalisation of any occlusion site was best predicted by endoemic territory.
vascular treatment (OR 7.1; 95%CI 2.2-23.2), followed by recanalisation treatment outside curintracranial recanalisation
rent guidelines (2.6, 1.2-5.7) and standard IV thrombolysis (1.6, 1.0-2.6). Both proximal (2.39,
OR (CI 95%)
p-value
1.1-4.5) and peripheral intracranial [IC] occlusion sites (2.2, 1.1-4.2), and absence of extracraNeurological examination
nial [EC] stenosis (50-100%) (0.4, 0.2-0.7) showed a positive correlation. In addition, intracra0.22 (0.10-0.47)
<0.01
lower vigilance
nial recanalisation was more likely with a higher admission NIHSS (1.0, 1.0-1.1) and higher
1.04 (1.00-1.07)
0.03
NIHSS on admission
ASPECTS (1.1, 1.1-1.3), and less likely in the presence of decreased vigilance (0.2, 0.1-0.5).
Treatment
pure IV Thrombolysis
1.30 (0.77-2.20)
0.32
Conclusions: In acute ischemic stroke with LVO, concomitant extracranial vessel pathology
<0.01
endovascular treatment 4.14 (1.49-11.5)
and absence of recanalisation treatment decrease the probability of arterial recanalisation. For
recanalisation treatment
intracranial recanalisation, higher NIHSS, higher ASPECTS and normal vigilance are supple2.35 (1.02-5.44)
<0.05
outside
ESO
guidelines
mentary predictors. Knowledge of these factors could influence treatment algorithms in individNon Contrast CT
ual patients.
ASPECTS
Vessel characteristics on
CTA
significant extracranial
stenosis (in ischemic
territory)
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0.03

0.37 (0.23-0.61)
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9:20 - 9:30

9:30 - 9:40

Prehospital validation of a neurological scale to predict a large vessel occlusion in patients
with an acute ischemic stroke
D. Carrera1, N. Pérez de la Ossa2, M. Gorchs3, M. Querol4, M. Gomis5, L. Dorado6, E.
López-Cancio7, M. Hernández8, M. Millán9, V. Chicharro10, X. Jiménez11, X. Escalada12, A.
Dávalos13

Effects of candesartan on blood pressure variability in acute stroke: Is it important for
prognosis? Results from the Scandinavian Candesartan Acute Stroke Trial
E.C. Sandset1, S.E. Kjeldsen2, P.M. Rothwell3, P- Bath4, E. Berge5

Stroke Unit. Neuroscience Department. Hospital Universitari Germans Trias i Pujol.,
Badalona, SPAIN1,Stroke Unit. Neuroscience Department. Hospital Universitari Germans Trias i Pujol., Badalona, SPAIN2, Sistema d’Emergències Mèdiques, Barcelona, SPAIN3, Sistema
d’Emergències Mèdiques, Barcelona, SPAIN4, Stroke Unit. Neuroscience Department. Hospital
Universitari Germans Trias i Pujol., Badalona, SPAIN5, Stroke Unit. Neuroscience Department.
Hospital Universitari Germans Trias i Pujol., Badalona, SPAIN6, Stroke Unit. Neuroscience
Department. Hospital Universitari Germans Trias i Pujol., Badalona, SPAIN7, Stroke Unit.
Neuroscience Department. Hospital Universitari Germans Trias i Pujol., Badalona, SPAIN8,
Stroke Unit. Neuroscience Department. Hospital Universitari Germans Trias i Pujol., Badalona,
SPAIN9,
Grup La Pau, Badalona, SPAIN10, Sistema d’Emergències Mèdiques, Barcelona, SPAIN11,
Sistema d’Emergències Mèdiques, Barcelona, SPAIN12, Stroke Unit. Neuroscience Department.
Hospital Universitari Germans Trias i Pujol., Badalona, SPAIN13
Background Our aim was to validate in the prehospital setting a neurological scale that helps to
identify patients with an acute ischemic stroke and a large vessel occlusion (LVO): the Rapid
Arterial oCclusion Evaluation (RACE). Methods The RACE includes those items from the National Institutes of Health Stroke Scale (NIHSS) which are more associated with the presence
of a LVO, according to a retrospective study of 654 stroke patients admitted to our Stroke Unit:
gaze palsy (0-1), facial palsy (0-2), brachial palsy (0-2), crural palsy (0-2) and aphasia/agnosia
(0-2). After a training program and over a 18-months period, prehospital personnel used it to
assess Stroke Code patients. Results 552 patients were transferred as a Stroke Code and 263
of them (48%) were evaluated with the RACE. The existence of a LVO was assessed in all patients at hospital admission using transcranial duplex or cerebral angiography, being confirmed
in 32% of them. The RACE showed a good correlation with the NIHSS (r = 0.81, p < 0.001)
and its accuracy in identifying patients with a LVO was high (AUC 0.82). A score ≥ 4 predicted the presence of a LVO with sensitivity = 0.86, specificity = 0.63, positive predictive value =
0.53 and negative predictive value = 0.90. Conclusion Using this novel scale in the field, prehospital personnel can identify stroke patients harboring a LVO with high sensitivity although
moderate specificity. Thus, the RACE could be used to select and route those patients to a comprehensive stroke center, with availability of endovascular procedures.

Oslo Unversity Hosptial, Oslo, NORWAY1,Oslo University Hospital, Oslo, NORWAY2, University of Oxford, Oxford, UNITED KINGDOM3, University of Nottingham, Nottingham,
UNITED KINGDOM4, Oslo University Hospital, Oslo, NORWAY5
Background
The Scandinavian Candesartan Acute Stroke Trial (SCAST) found no benefits of blood pressure lowering treatment with the angiotensin receptor blocker candesartan in acute stroke.
In the present analysis we have assessed the effect of candesartan on systolic blood pressure
(SBP) variability in the first week following stroke, and the effect of blood pressure variability
on prognosis.
Methods
SCAST was a multicentre, randomised, placebo-controlled trial of candesartan in acute stroke.
The trial enrolled 2,029 patients presenting within 30 hours of acute ischaemic or haemorrhagic
stroke and with SBP >/=140 mm Hg. Treatment was administered for 7 days, and blood pressure was measured once daily during this period. SBP-variability was expressed as the standard
deviation of all available measurements from baseline to day 7 (SBP-SD). We analysed the
effect of treatment with candesartan on blood pressure variability. We also studied the effect
of blood pressure variability on functional outcome at 6 months (mRS) and on vascular events
(vascular death, myocardial infarction or stroke) during the same period. All analyses have
been adjusted for age, Scandinavian Stroke Scale score, trial treatment and mean SBP.
Results
Patients treated with candesartan had significantly higher SBP-SD as compared with patients
in the placebo group (p=<0.001). Blood pressure variability was a significant predictor of poor
functional outcome at 6 months (OR, 95% CI: 1.02, 1.00 – 1.04), but not for vascular events
(OR, 95% CI: 1.01, 0.99 – 1.04). Figure 1 shows the results of the adjusted analysis of SBP-SD
divided into quartiles, using quartile 1 as the reference category.
Conclusion
Candesartan increases blood pressure variability in the acute phase of stroke, which seems to
be a predictor of poor outcome. The effect of reducing blood pressure variability in acute stroke
should be assessed in future research.
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Continuous blood pressure BP monitoring in patients with acute cerebrovascular events
C. Sick1, M. G. Hennerici2
Neurology Department of the University Hospital Mannheim, Mannheim, GERMANY1,Neurology Department of the University Hospital Mannheim, Mannheim, GERMANY2
BACKGROUND: Although BP monitoring is standardized in SU patients, data analysis has
been limited to excessive values individually. We report a new insight to extensive data collection cohorts in patients monitored within 72h after admission.
METHODS: In 3513 consecutive stroke patients (intracerebral hemorrhage ICH, transient ischemic attack TIA, ischemic stroke IS ) BP values were obtained at least hourly . Over 183.000
measurements of systolic sBP, diastolic dBP, mean arterial BP mBP and BP amplitude BPAmp
were averaged in 2h intervals.
RESULTS: TIA patients showed increasing sBP, dBP, mBP and BPAmp 2-4h after onset
(145+/-+/-4.2; 7+/-+/-2.5; 106+/-+/-3.1; 65+/-+/-3.5) with significant decrease (p<0.01) after
12h (136+/-2.2; 73+/-1.5; 98+/-1.9; 61+/-1.8). IS patients had an initial increase of BPAmp
(71+/-1.0 2-4h after onset), while sBP, dBP and mBP immediately decreased down to 146+/1.1; 77+/-0.7; 105+/-0.9. ICH showed similar profiles of sBP, dBP, mBP but BPAmp was found
with significantly higher peak levels than in TIA and IS (164+/-3.7; 89+/-2.6; 118+/-3.5; 74+/2.6). In addition sBP and BPAmp levels were significantly higher in patients with ICH and IS
than forTIA (Fig. 1).
With regard to etiology microangiopathy and cardioembolic strokes showed highest sBP, dBP,
mBP, BPAmp levels immediately after onset (159+/-11.1 and 159+/-7.4; 88+/-5.0 and 88+/-5.5;
120+/-9.4 and 118+/-6.2; 71+/-6.3 and 70+/-5.9) in contrast to macroangiopathy with initially
increasing peak levels (148+/-8.8; 110+/-6.9; 64+/-5.9) similar to ICH patients. dBP levels were
higher in patients with microangiopathy than in those with macroangiopathy or with cardioembolism (Fig. 2).
CONCLUSION: Analysis of monitoring sBP, dBP, mBP and BPAmp in SU patients reveals
significantly different pattern of BP changes within 72 h after onset, which provides so far unrecognized keys for better classification, estimation of prognosis and management with useful
application in future clinical trials.
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9 Acute stroke: emergency management, stroke units and complications A
9:50 - 10:00
Uncontrolled hypertension in patients otherwise eligible for IVT: prevalence and outcome
related to an active or conservative strategies.
T.P. Zonneveld1, W.F. Westendorp2, P.J. Nederkoorn3, N.D. Kruyt4
on behalf of the TRUTH investigators
Academic Medical center, Amsterdam, THE NETHERLANDS1,Academic Medical Center,
Amsterdam, THE NETHERLANDS2, Academic Medical Center, Amsterdam, THE NETHERLANDS3, Slotervaartziekenhuis, Amsterdam, THE NETHERLANDS4
BACKGROUND: Clinical guidelines are ambiguous concerning uncontrolled hypertension
(UH) in patients otherwise eligible for intravenous thrombolysis (IVT). In Dutch centres about
60% of vascular neurologists actively lowers UH and 40% uses a conservative “measure and
wait” strategy. The objective of this study was to determine the prevalence of UH in patients
otherwise eligible for IVT and to explore relations of the different strategies with outcome.
METHODS: Data were retrieved from two large clinical trials, and treatment strategies regarding UH (active or conservative) were documented. From the ongoing Preventive Antibiotics
in Stroke Study (PASS) which enrols patients within 24 hours from symptom onset, data were
used to assess the prevalence of UH in patients otherwise eligible for IVT. From both the PASS
and Antiplatelet therapy in combination with rt-PA Thrombolysis in Ischemic Stroke (ARTIS)
study data were used to explore relations with clinical outcome, symptomatic intracerebral haemorrhage and door-to-needle times. RESULTS: In PASS, we identified 41 patients (15%) with
UH otherwise eligible for IVT. In the active group (n=16) UH was successfully lowered in 14
cases (88%). In the conservative group (n=25) UH persisted in 13 patients (52%). In both studies together 30 patients were treated actively and 30 received conservative treatment. Treatment
strategy was not associated with clinical outcome, symptomatic intracerebral haemorrhage (one
in each group) or length of the door-to-needle-time. CONCLUSION: UH in patients otherwise
eligible for IVT is common (15%). UH was successfully lowered in the majority of patients
with an active strategy whereas with a conservative strategy UH did not drop spontaneously in
more than half of the cases, withholding IVT. In this relatively small series treatment strategy
was not associated with outcome. This will be addressed in our recently started prospective
ThRombolysis and UnconTrolled Hypertension (TRUTH-) study.

8:30-10:00 Oral Session Room 9,10
Rehabilitation and reorganisation after stroke A
Chairs: M. Hommel, France and N. Ward, UK
1 Rehabilitation and reorganisation after stroke A
8:30 - 8:40
A European multi-center prediction of personal and extended activities of daily living six
months after stroke
G. Verheyden1, K. Putman2, N. Bockx3, E. Dejaeger4, W. Jenni5, N. Lincoln6, W. Schupp7, H.
Feys8, W. De Weerdt9, L. De Wit10
Neuromotor Research Group, Department of Rehabilitation Sciences, KU Leuven, Leuven, BELGIUM1,Department of Medical Sociology and Health Sciences, Vrije Universiteit
Brussel and School of Health, University of Central Lancashire, United Kingdom, Brussels,
BELGIUM2, Neuromotor Research Group, Department of Rehabilitation Sciences, KU Leuven, Leuven, BELGIUM3, University Hospital Pellenberg, Pellenberg, BELGIUM4, RehaClinic
Zurzach, Zurzach, SWITZERLAND5, Institute of Work, Health and Organisations, University
of Nottingham, Nottingham, UNITED KINGDOM6, Fachklinik Herzogenaurach, Herzogenaurach, GERMANY7, Neuromotor Research Group, Department of Rehabilitation Sciences, KU
Leuven, Leuven, BELGIUM8, Neuromotor Research Group, Department of Rehabilitation Sciences, KU Leuven, Leuven, BELGIUM9,
Department of Medical Sociology and Health Sciences, Vrije Universiteit Brussel, Brussels,
BELGIUM10
Background Current prediction models are mostly based on a limited number of participants
recruited from a single setting, limiting generalizability of findings. The CERISE study (Collaborative Evaluation In Stroke Rehabilitation across Europe) investigated in-patient stroke
rehabilitation in 532 people with stroke in four European rehabilitation centers. The aim of
this study was to determine predictors of personal and extended activities of daily living at six
months after stroke. Methods People were recruited from centers in Belgium, Germany, United
Kingdom and Switzerland. Data were collected on admission and at two and six months post
stroke. In total, 26 variables were recorded comprising patient- and stroke-specific information,
comorbidities, motor and functional capabilities and socio-economic factors. We conducted a
multivariate logistic regression, predicting personal activities of daily living (ADL) (Barthel
Index (BI) score; good outcome=BI≥95/100) and extended ADL (Nottingham Extended ADL
(NEADL) score; good outcome=NEADL≥12/22) at six months. Sensitivity and specificity of
the prediction models was calculated. Results (see Table 1) The model predicting good BI outcome (N=468) included being male, having a higher BI at two months and better arm function
at two months post stroke. The prediction equation showed a sensitivity of 81% and a specificity of 89%. The model predicting good NEADL outcome (N=465) included being male, having a higher BI score at two months and having a greater improvement in arm function from
admission to two months post stroke. Sensitivity and specificity of the model was 80% and
88%, respectively. Conclusion Gender, Barthel Index score and arm function score determined
outcome at six months after stroke with both good sensitivity and specificity. To the best of
our knowledge, this is the largest, European, multi-center study that has been conducted in this
area, with applicable prediction equations for the clinical setting.
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Table 1 Prediction equation and model results for a European multi-center prediction of person- 2 Rehabilitation and reorganisation after stroke A
al and extended activities of daily living six months after stroke
8:40 - 8:50
Prediction equation and model results for personal activities of
Post-stroke rehabilitation at home reduced disability and improved quality of life: a randaily living (Barthel Index score ≥ 95/100):
domized controlled trial
P/(1-P)=e-7.32 + 0.09 (Barthel Index score at 2 months) - 0.77 (gender; male=0/female=1) + 0.07
(RMA-Arm(*) at 2 months)
R.S. Rasmussen1, K Overgaard2, A Østergaard3, P Kjær4, A Skerris5, C Skou6, J Christoffersen7, L.S. Seest8, M.B. Poulsen9, F.
Variable
B
P-value
Exp(B) 95% CI for
Exp (B)
Barthel Index
0.09
0.000
1.09
1.07-1.12
University Hospitals of Copenhagen, Herlev Hospital, Herlev, DENMARK1,University
at 2 months
Hospitals of Copenhagen, Herlev Hospital, Herlev, DENMARK2, University Hospitals of CoGender
-0.77
0.005
0.46
0.27-0.80
penhagen, Gentofte Hospital, Gentofte, DENMARK3, University Hospitals of Copenhagen,
RMA-Arm(*)
0.07
0.037
1.07
1.00-1.14
Gentofte Hospital, Gentofte, DENMARK4, University Hospitals of Copenhagen, Gentofte
at 2 months
Hospital, Gentofte, DENMARK5, University Hospitals of Copenhagen, Gentofte Hospital,
Prediction equation and model results for extended activities of
Gentofte, DENMARK6, University Hospitals of Copenhagen, Gentofte Hospital, Gentofte,
daily living (Nottingham Extended ADL ≥ 12/22):
DENMARK7, University Hospitals of Copenhagen, Gentofte Hospital, Gentofte, DENMARK8,
P/(1-P)=e-6.004 + 0.08 (Barthel Index score at 2 months) - 1.32 (gender; male=0/female=1) + 0.04
University Hospitals of Copenhagen, Herlev Hospital, Herlev, DENMARK9,
(RMA-Arm(*) difference between 2 months and intake)
University Hospitals of Copenhagen, Herlev Hospital, Herlev, DENMARK10
Variable
B
P-value
Exp(B) 95% CI for
Exp (B)
Background: In Denmark stroke is the most frequent cause of disability among adults, and
Barthel Index
0.08
0.000
1.09
1.07-1.11
many patients suffer from permanent physical, cognitive and speech impairments. The cost of
at 2 months
treatment and rehabilitation of stroke patients represents 4% of the total health expenditure. The
Gender
-1.32
0.000
0.27
0.16-0.46
present study was designed to evaluate the efficacy of home based compared to standard reha(*)
RMA-Arm
0.04
0.049
1.04
1.00-1.09
bilitation in stroke patients.
difference: 2
Methods: The study was a randomised, controlled intervention study. Included patients were at
months - inleast 18 years old, hospitalised in our stroke unit for more than three days, diagnosed with fotake
cal neurological deficits from acute stroke and in need of rehabilitation. The intervention group
(*)
RMA-Arm: Rivermead Motor Assessment - Arm section score
received home based rehabilitation for up to 10 weeks to replace part of usual treatment and
rehabilitation services. The control group received treatment and rehabilitation following usual
guidelines for stroke treatment. Three months after inclusion, all participants were re-tested.
The following parameters were used as endpoints: motor rehabilitation, cognitive rehabilitation,
quality of life and treatment-associated economy.
Results: Sixty-four patients completed the study (31 intervention and 33 control patients).
Three months after inclusion, patients in the intervention group experienced improved quality
of life (P<0.05) and achieved higher difference in motor rehabilitation scores (P=0.01) compared to controls. The amount of home based training correlated with both Barthel-100 Index
scores (P<0.00001, Spearman R = 0.49), Motor Assessment Scale scores (P<0.001, Spearman
R = 0.62) and quality of life scores (P=0.01, Spearman R = 0.47). Economically, total savings
of both hospitals and municipalities were about € 100 for each intervention patient compared to
controls.
Conclusion: Early home based rehabilitation improved motor rehabilitation and quality of life,
and the amount of home based training proportionally correlated with both rehabilitation of
functions and quality of life.
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8:50 - 9:00
Balance and walking outcome after stroke rehabilitation – a randomized controlled trial
comparing two early discharge models with treatment as usual.
B.E.B. Gjelsvik1, T. Smedal2, H. Hofstad3, G.E. Eide4, J.S. Skouen5, B. Frisk6, S. Daltveit7,
L.I. Strand8
Haukeland University Hospital, Bergen, NORWAY1,Haukeland University Hospital, Bergen, NORWAY2, Haukeland University Hospital, Bergen, NORWAY3, Haukeland University
Hospital, Bergen, NORWAY4, Haukeland University Hospital, Bergen, NORWAY5, Haukeland
University Hospital, Bergen, NORWAY6, Haukeland University Hospital, Bergen, NORWAY7,
Department of Public Health and Primary Health Care, Physiotherapy Research Group, University of Bergen, Bergen, NORWAY8
Background: Early supported discharge (ESD) has been found in previous studies to accelerate
discharge from hospital to home after stroke. The home environment is believed to play a key
role for perceived health over time and is considered beneficial, especially with the provision of
rehabilitation and support in the community. ESD models may differ, and the effectiveness of
different models should be examined and compared using a wide specter of subjective and objective measures. As there is limited information regarding performance of important physical
activities, such aspects were explored in the present study. The aim of the study was to compare
changes in balance and walking 3 months after stroke in patients randomized to two different
ESD groups and one “treatment as usual” group.
Methods: A randomized controlled trial was applied with 306 acute stroke patients recruited
consecutively from a hospital over three years (2008-2011). The patients should be included
2–7 days after stroke onset, and have a National Institutes of Health Stroke Scale score of 2–26.
They were assessed by blinded testers at baseline and 3 months. Interventions were treatment
either in a community day-rehabilitation center or in the patients’ own homes, while the controls followed the usual treatment regime after hospital discharge.
Results: 171 patients completed physical tests at both time-points. No significant differences in
change between the groups for Postural Assessment Scale for Stroke (main outcome) or other
outcome measures were detected. Walking in the day-unit group and self-reported activities of
daily living in the home-rehabilitation group demonstrated, however, the largest within group
effect sizes for change. The controls were discharged from hospital just as early as patients in
the intervention groups.
Conclusion: The rehabilitation models demonstrated similar improvements, but effect sizes indicated more improved walking ability after day-unit rehabilitation.
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Between-group comparisons for the change scores in the physical and self-report
measures of the participants in the ESD Stroke Bergen study 2008-2011.

Within-group changes between baseline and 3 months follow-up in the physical and
self-reported outcome measures of the ESD Stroke Bergen study 2008-2011.

Intervention groups
Day-unit
n = 52

Variables
Mean

SD

Home-rehabilitation
n = 72
95 % CI

Mean

SD

95 % CI

Control
n = 47
Mean

SD

p-value†
95 % CI

PASS‡

1.90

(3.83)

(1.14,
2.66)

2.08

(3.26)

(1.44, 2.72)

1.91

(3.96)

(1.10, 2.73)

0.929

TIS-mod-NV

2.08

(3.58)

(1.07,
3.04)

2.65

(3.48)

(1.81, 3.44)

2.05

(3.44)

(1.24, 3.32)

0.663

FAC‡

1.31

(1.48)

(0.90,
1.72)

1.18

(1.36)

(0.89, 1.50)

0.85

(1.44)

(0.43, 1.28)

0.259

TUG

0.20

(0.25)

(0.13,
0.27)

0.16

(0.23)

(0.11, 0.22)

0.10

(0.21)

(0.04, 0.17)

0.128

5mTW

0.32

(0.37)

(0.21,
0.43)

0.21

(0.36)

(0.12, 0.30)

0.17

(0.34)

(0.07, 0.28)

0.118

BI‡

9.81

(18.56)

(5.59,
4.02)

9.30 (19.91)

7.12

(18.42)

(2.59,11.65)

0.675

NIHSS*‡

-3.33

(5.55)

(-4.60,
-2.06)

(-2.72,
-1.07)

-1.83

(4.89)

(-2.99, -0.62)

0.095

mRS*

-0.47

(0.95)

(-0.74,
-0.20)

-0.54

(-0.81,
-0.20)

-0.15

(1.10)

(-0.48, 0.17)

0.154

-1.89

(5.03,13.57)

(3.82)
(1.14)

NRS*
1 Walking

-2.13

(2.74)

(-2.94,
-1.32)

-1.04

(2.83)

(-1.72,
-0.36)

-1.59

(3.48)

(-2.09, -0.30)

0.119

2 Balance

-2.06

(3.02)

(-2.81,
-1.32)

-1.43

(3.02)

(-2.16,
-0.71)

-1.50

(2.99)

(-2.39, -0.61)

0.479

3 ADL

-2.19

(2.88)

(-3.04,
-1.35)

-2.54

(2.93)

(-3.24,
-1.83)

-1.57

(3.26)

(-2.53, -0.60)

0.240

4 Physical activity

-1.83

(2.53)

(-2.58,
-1.07)

-1.36

(3.02)

(-2.09,
-0.64)

-1.04

(2.52)

(-1.79, -0.29)

0.391

5 Pain

-0.34

(1.79)

(-0.86,
0.18)

-0.12

(2.62)

(-0.74,
0.51)

-0.48

(2.70)

(-1.28, 0.32)

0.723

6 Tiredness

-0.07

(3.02)

(-0.83,
0.96)

-0.28

(2.81)

(-0.95,
0.40)

0.39

(3.27)

(-1.36, 0.58)

0.747

Abbreviations: ESD: Early Supported Discharge; SD: standard deviation; CI: confidence
interval; PASS: Postural Assessment Scale for Stroke, main outcome; TIS-modNV: Trunk
Impairment Scale-modified Norwegian version; FAC: Functional Ambulation Categories;
TUG: timed Up-and-Go; 5mTW: 5 meter Timed Walk; BI: Barthel’s Index; NIHSS: National Institutes of Health Stroke Scale; mRS: modified Rankin Scale; NRS: Numerical Rating
Scale; ADL: activities of daily living. *Negative values indicate improvement in condition;
†
p-value: from one-way analysis of variance. ‡Non-parametric analysis.
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Variables
N

All participants
N = 171
ES

n

Day-unit
n = 52
ES

n

Home-rehabilitation
n = 72
ES

n

Control
n = 47
ES

PASS

171

0.406*‡

52

0.385*‡

72

0.438*‡

47

0.413*‡

TIS-modNV

171

0.314†‡

52

0.256†‡

72

0.369†‡

47

0.297†‡

FAC

171

0.453*‡

52

0.491*‡

72

0.478*‡

47

0.417*‡

5mTW

154

0.292†‡

48

0.433†‡

63

0.244†‡

43

0.204†‡

TUG

167

0.282†‡

50

0.404†‡

72

0.340†‡

45

0.188†‡

NIHSS

167

0.384*‡

51

0.482*‡

71

0.355*‡

45

0.337*‡

BI

168

0.330*‡

51

0.637*‡

71

0.629*‡

46

0.293*‡

mRS

168

0.127†‡

51

0.202†‡

71

0.182†‡

46

0.019†‡

NRS
1

Walking

161

0.192†‡

46

0.382†‡

69

0.180†‡

46

0.138†‡

2

Balance

162

0.246†‡

47

0.402†‡

69

0.187†‡

46

0.205†‡

3

ADL

162

0.340†‡

47

0.372†‡

69

0.429†‡

46

0.191†‡

4

Physical activity

161

0.208†‡

46

0.347†‡

69

0.171†‡

46

0.149†‡

5

Pain

162

0.014†

47

0.036†

69

0.002†

46

0.031†‡

6

Tiredness

161

0.005†

46

0.001†

69

0.002†

46

0.014†‡

Abbreviations: PASS: Postural assessment Scale for Stroke; TIS-modNV: Trunk Impairment scale-modified Norwegian version; FAC: Functional ambulation categories;
5mTW: 5m Timed Walk; TUG: timed Up-and-Go; NIHSS: National Institutes of
Health Stroke Scale; BI: Barthel’s Index; mRS: modified Rankin Scale; NRS: Numerical Rating Scale, ADL: activities of daily living. * Non-parametric ES: small =
.1, moderate = .3, large = .5. † Parametric ES: small = .01, moderate = .06, large ES =
.14. Large effect sizes in bold. ‡ Significant within-group difference between baseline
and 3 months follow-up.
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9:00 - 9:10

9:10 - 9:20

Natural History and Response Prediction of Gait Speed Improvements for Functional
Electrical Stimulation in Post-Stroke Drop Foot: Data from the FASTEST Trial
M.W. O’Dell1, K. Dunning2, P. Kluding3, S.S. Wu4, J. Feld5, J. Ginosian6, K. McBride7

Change in walking speed and functional ambulatory category following the use of functional electrical stimulation for the correction of dropped foot. An 11 year cost effectiveness study.
P.N. Taylor1, L. Humphreys2, I.D. Swain3

Department of Rehabilitation Medicine, NewYork-Presbyterian Hospital/Weill Cornell
Medical Center, New York, USA1,Department of Rehabilitation Sciences, University of Cincinnati College of Medicine, Cincinnati, USA2, Department of Physical Therapy and Rehabilitation Sciences, University of Kansas Medical Center, , 3, Department of Biostatistics, University of Florida, Gainsville, Gainsville, USA4, Department of Community and Family Medicine,
Duke Univeristy School of Medicine, Durham, USA5, Bioness, Inc, Valencia, USA6, Bioness,
Inc, Valencia, USA7

Salisbury District Hospital, Salisbury, UNITED KINGDOM1,Salisbury District Hospital,
Salisbury, UNITED KINGDOM2, Salisbury District Hospital, Salisbury, UNITED KINGDOM3

Background
Drop foot can be correct using Functional Electrical Stimulation (FES). Stimulation is applied
to the common peroneal nerve. Stimulation causes dorsiflexion with eversion and is timed to
the gait using a footswitch. FES can increase walking speed, reduce falls and improve QoL[1].
Background. Foot drop stimulation (FDS) is an effective treatment for post-stroke drop foot but The effect on functional ambulation category (FAC), the length of treatment and the total cost
more data is needed on the characteristics and prediction of response. We report the nature and has not been reported.
predictors of gait speed (GS) changes after 42w of FDS. Methods. Data is from the Functional Method
Ambulation: Standard Treatment v. Electrical Stimulation Therapy (FASTEST) trial comparPatients were assessed by trying the device and if successful, taught the use of the device over
ing the L300™ to bracing. Subjects were >3m post-stroke with a GS<0.8m/sec and drop foot
2 sessions and follow up at 6, 18 and 42 weeks and then every 6 or 12 months. All patients
as a primary gait limitation. Physical therapy training occurred in the first 6w and ad lib walkwho began use of the Odstock Dropped Foot Stimulator in 1999 were identified. The time
ing with FDS after. GS was measured at baseline with and without and 6, 12, 30, 36 & 42w
to stopping treatment, the number of clinic appointments and changes in 10m walking speed
with FDS. “Responders” gained >0.1m/sec (MCID) or advanced 1 Perry Ambulation Category were recorded. Costs were calculated by taking the mean number of clinic appointments, (£140
(PAC) by 42w. Other variables were demographics, age, Berg Balance Score (BBS), 6 minute
for the assessment and £300 for each clinic appointment, which includes all clinical costs).
walk test (6MWT), lower extremity Fugl-Meyer Assessment (FMA), Timed Up and Go (TUG), The mean cost was divided by the mean time of FES use and divided by the published QALY
and baseline GS. Beyond descriptive statistics and univariant correlations, multivariant logistic (Quality Adjusted Life Years) gain to give the mean cost per QALY[2]. FAC was calculated usregression (with backward selection) identified variables predicting “responders.” Results. The ing the walking speeds defined by Perry[3].
99 subjects were age 60.7y and 4.8y post-stroke. 80% had ischemic strokes. 74% of subjects
Results
completed the 30w and 65% the 42w assessment. Baseline GS was .42 without and .49 with
62 people began FES (mean time since stroke 4.8 years). The mean time of FES use was 5.0
FDS. GS increased to .54, .55, .58, .60 and .61 at 6, 12, 30, 36 & 42w, respectively. Even base- years (SD 4.1 median 3.6) with 17 people still using FES after 11 years. The mean number of
line (without FDS) to 6w improvements were significant (p<0.003.) 67% were MCID and 55% clinic sessions was 11 giving a total cost of £3,130 and a cost per QALY of £15,268. The willPAC “responders.” Correlations between age, comfortable and fast GS, 6MWT, TUG and BBS ingness to pay ceiling used by NHS is £20,000 per QALY. Walking speed with and without
and both MCID and PAC were significant (p<0.002.) Regression showed independent contribu- FES was 45% (p<0.001) and 24% faster after 100 days use. 47% improved their FWC.
tions for age and comfortable GS for PAC “responders” (p<0.003) and age and BBS for MCID Conclusions
“responders” (p<0.006.) Conclusions. FDS treatment improved GS even after 6w. The majorFES is a cost-effective long term mobility intervention that produces clinically meaningful imity achieved clinically important endpoints by 42w. Baseline age, balance and GS predicted
provements in functional walking.
response, but not motor status (FMA.) Further research should examine the therapeutic effects References
FDS.
1.
Burridge J et al. (1997) The effects… Clint Rehabil 11. 201-210.
2.
CEP 10012 (2010) www.wales.nhs.uk/sites3/docmetadata.cfm?orgid=443&id=163254
3.
Perry J et al. Classification… Stroke 1995; 26: 982–989
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9:20 - 9:30

9:30 - 9:40

Functional Strength Training may enhance upper limb but not walking function of people
at least 6 months post-stroke: The FeSTivaLS Trial
K. Mares1, J. Cross2, A. Clark3, S. Vaughan4, G.R. Barton5, F. Poland6, K. McGlashan7, M.
Watson8, P.K. Myint9, V.M. Pomeroy10

The signature of structural cortical plasticity in central post-stroke pain: Gray matter
decreases in prefrontal, secondary somatosensory and temporal cortex
T. Krause1, S. Frank2, B. Taskin3, L. Harnisch4, A. Flöel5, V. Witte6, K. Villringer7, A. Villringer8, G.J. Jungehülsing9

University of East Anglia, Norwich, UNITED KINGDOM1,University of East Anglia, Norwich, UNITED KINGDOM2, University of East Anglia, Norwich, UNITED KINGDOM3, University of East Anglia, Norwich, UNITED KINGDOM4, University of East Anglia, Norwich,
UNITED KINGDOM5, University of East Anglia, Norwich, UNITED KINGDOM6, Coleman
Centre for Specialist Rehabilitation, Norwich, UNITED KINGDOM7, University of East Anglia, Norwich, UNITED KINGDOM8, University of East Anglia, Norwich, UNITED KINGDOM9,University of East Anglia, Norwich, UNITED KINGDOM10

Klinik für Neurologie und Centrum für Schlaganfallforschung, Charité, Universitätsmedizin Berlin, Campus Benjamin Franklin, Berlin, GERMANY1,Klinik für Neurologie und
Centrum für Schlaganfallforschung, Charité, Universitätsmedizin Berlin, Campus Benjamin
Franklin, Berlin, GERMANY2, Klinik für Neurologie und Centrum für Schlaganfallforschung,
Charité, Universitätsmedizin Berlin, Campus Benjamin Franklin, Berlin, GERMANY3, Klinik
für Neurologie und Centrum für Schlaganfallforschung, Charité, Universitätsmedizin Berlin,
Campus Benjamin Franklin, Berlin, GERMANY4, Klinik für Neurologie und Centrum für
Schlaganfallforschung, Charité, Universitätsmedizin Berlin, Campus Charité Mitte, Berlin,
GERMANY5, Klinik für Neurologie und Centrum für Schlaganfallforschung, Charité, Universitätsmedizin Berlin, Campus Charité Mitte, Berlin, GERMANY6, Centrum für Schlaganfallforschung, Charité, Universitätsmedizin Berlin, Campus Benjamin Franklin, Berlin, GERMANY7, Max-Planck-Institut für Kognitions- und Neurowissenschaften, Leipzig, GERMANY8,
Klinik für Neurologie und Centrum für Schlaganfallforschung, Charité, Universitätsmedizin
Berlin, Campus Benjamin Franklin, Berlin, GERMANY9

Background: Functional Strength Training (FST) potentially could enhance motor function of
people who are more than six months after stroke. The aim of this trial is to evaluate the clinical efficacy of enhancing upper and lower limb motor function with FST.
Methods: Randomised, observer-blind trial. Participants (n = 52), six months to five years after
stroke with difficulty using their paretic upper (UL) and lower limbs (LL) for everyday functional activity. All were randomised to either FST-UL or FST-LL. An independent randomisation service used baseline Functional Ambulation Categories (FAC) and Action Research Arm
Test (ARAT) scores to minimise any imbalance and concealed from the research team until
after baseline assessment was completed. Interventions were delivered in participants’ own
homes for up to fours days each week for six weeks. Measures were undertaken before randomisation (baseline), after six-weeks of intervention (outcome) and six weeks thereafter (follow-up). Primary outcomes for clinical efficacy were ARAT and FAC scores. ARAT was analysed by ranking each individual and comparing mean rank, based on a regression model with
minimisation variables included, between the two groups using the non-parametric bootstrap.
FAC categories were compared using the proportional odds model with group and minimisation
variables included.
Results: There was a significant difference in ARAT scores between the groups with the FSTLL group having a smaller score at both outcome (14.2, 22.9, p=0.042) and follow-up (15.6,
20.3, p=0.19). There was no difference in FAC scores between groups at either outcome
(p=0.654) or follow-up (p=0.925). The proportional odds assumption for FAC was tested and
no reason to reject the fit of the model (outcome: p=0.964); follow-up: p=0.821).
Conclusion: FST provided to people who were between 6 months and 5 years after stroke may
improve motor function of the upper but not the lower limb.
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Background: The role of structural cortical plasticity in various chronic pain conditions has
recently been emphasized, and distinct pain syndromes have been linked to unique patterns of
cortical reorganization. It has been proposed that decreases in gray matter density might play
a crucial role in the emergence and maintenance of chronic pain. Although central post-stroke
pain (CPSP) is assumed to result from lesions of the spinothalamic tract and/or its target regions, little is known about potentially resulting cortical reorganization.
Methods: Using high-resolution T1-weighted MRI at 3T, we examined 55 patients with chronic
(>6 months) subcortical sensory strokes and a residual somatosensory syndrome. Out of these,
23 patients had CPSP. We compared CPSP patients to non-pain patients as well as to 30 healthy
matched controls employing voxel-based morphometry.
Results: As compared to non-pain patients, CPSP patients showed significant decreases in gray
matter density (p<0.05, Familiy-wise error corrected) in ipsilesional ventrolateral prefrontal
cortex, in contralesional secondary somatosensory cortex as well as superior/middle temporal
gyrus. When comparing CPSP patients to healthy controls, additional decreases were found in
bilateral S2, in bilateral anterior insular cortex, in ipsilesional posterior insular cortex, in contralesional medial orbitofrontal cortex, and in contralesional nucleus accumbens. In CPSP patients, gray matter density in ventromedial prefrontal cortex was negatively correlated to pain
intensity (p<0.05, Familiy-wise error corrected).
Conclusion: Our study shows for the first time that CPSP leads to a unique pattern of extensive
cortical reorganization expanding beyond sensory cortex to frontal areas, which are well known
to be involved in the processing of the emotional and aversive aspects of pain.
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Brain reorganization within the motor network supports motor recovery following acute
and chronic cerebellar stroke: a fMRI study
A. JAILLARD1, M. Hommel2, J.F. Le Bas3, T.A. Zeffiro4

AEROBIC EXERCISES ENHANCE COGNITIVE FUNCTIONS AND BRAIN DERIVED NEUROTROPHIC FACTOR AFTER ISCHEMIC STROKE .
F. Abd-Allah1, M.S. El Tamawy2, M.H. Darwish3, S.A. Ahmed4, H.A. Khalifa5

Grenoble University Hospital, Grenoble, FRANCE1,Grenoble University Hospital, Grenoble, FRANCE2, Grenoble University Hospital, Grenoble, FRANCE3, Massachusetts General
Hospital, Boston, USA4

Neurology Department, Faculty of medicine, Cairo University., Cairo, EGYPT1,Neurology Department, Faculty of medicine, Cairo University., Cairo, EGYPT2, Physical therapy
department for neuromuscular disorder, Faculty for physical therapy , Cairo University, Cairo,
EGYPT3, Neurology Department, Faculty of medicine, Cairo University, Cairo, EGYPT4, 2Physical therapy department for neuromuscular disorder, Faculty for physical therapy , Cairo
University, Cairo, EGYPT5

Background: The cerebellar, parietal, primary motor (M1) and premotor (PMC) cortices all
participate in sensorimotor (SM) control, with cerebellar processes modulating information received from frontal and parietal systems. To explore the time course of motor system responses
to cerebellar damage, we used fMRI to study the subacute and chronic effects of focal cerebellar stroke lesions on brain activity.
Methods: We studied 14 patients (46±9years) after their first-ever single cerebellar stroke. The
lesions caused ipsilateral limb ataxia lasting one week after stroke onset. Lesion was limited to the territory of the anterior-superior or postero-inferior cerebellar arteries. Patients were
matched for age and sex to 14 healthy controls. Motor impairment was assessed using the NIHSS, Fugl-Meyer Scale, FT Score, Pegboard Test and reaction times. Functional MRI scans
were obtained during the acute (6-21 days) and chronic (3-6 months) phases. Participants performed a block design sequential finger opposition task (FT). FT contrasts were computed in
the first level analysis. At the second level, an ANOVA model assessed the effects of group,
time and hand on FT-related activity
Results: The patients showed good motor recovery at 6 months and both patients and controls
exhibited the canonical motor pattern during FT. For the combined sessions, the right motor
cingulum and SMA, the left medial PMC, the left SM1 cortex, the bilateral dorsal PMC, and
the left pons were more active in patients than in controls, resulting in higher activity in the
fronto-ponto-cerebellar circuit during FT involving the ipsilesional hand. In the affected hemisphere, the medial motor system was activated, while the lateral motor system of the contralesional hemisphere was activated. There was no difference between session1 and session2 in the
patients.
Conclusions: Cerebellar lesions can induce brain reorganization from the early phase of stroke,
in adapting the balance within the motor network.

Background:
Brain derived neurotrophic factors (BDNF) have a role in increasing the brain’s resistance to
damage and degeneration with aging and enhances long term memory and learning.The current
study aims to demonstrate the role of aerobic exercises enhancing cognitive functions and its
effect on (BDNF) in post-ischemic stroke patients in the territory of anterior circulation.
Methods:
Thirty stroke patientswith different degrees of cognitive impairment measured by Adenbrookes’s Cognitive Examination- Revised (ACER) were divided into two equal groups of fifteen patients each; group 1 (G1) (considered as the control group) were treated by a designed
standard physiotherapy program. This program was applied for 25-30 minute per session, three
times per week, day after day for successive eight weeks. Group 2 (G2) were treated by the
same designed physiotherapy program for “25-30” min. followed by a rest period for about 1015 min, then aerobic exercise was done on a bicycle for 40 to 45 min,three times per week for
eight weeks. After eight weeks patients in both groups were subjected to reassessment of cognitive functions using ACER. Levels of (BDNF) in venous blood sample were assessed before
and after the eight weeks of physiotherapy.
Results:
Comparison of the (ACER) total score post-treatment in (G1) and (G2) showed a statistically
significant difference with increased values in the (G2) ; 75.93+/-4.9 and 81.07+/-6.16 respectively (p= 0.017). Pre- and post-treatment serum level of BDNF did not show a significant
difference in (G1) (P=0.698) but in (G2) there was a high statistical difference (P=0.0001).
Pearson rank correlation (r) between the post treatment changes in total score of ACER test and
level of serum BDNF in (G2) was 0.53.The result indicated significant positive correlation between improvement in total score of ACER test and increase in serum BDNF level in the study
group (P=0.044).
Conclusion:
Aerobic exercises following an acute ischemic stroke in the territory of anterior circulation significantly improve cognitive functions measured in this study by (ACER). This improvement is
accompanied by an elevation in the serum level of (BDNF).
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Signification of transient isolated visual symptoms in a large cohort of TIA patients. The
SOS TIA Registry.
P.C. Lavallée1, L Cabrejo2, J Labreuche3, M Mazighi4, E Meseguer5, I.F. Klein6, C Guidoux7,
P Amarenco8

Non-focal neurological symptoms do not affect the long-term prognosis of patients with a
TIA or minor ischaemic stroke
A. Compter1, H.B. van der Worp2, L.J. Kappelle3, J. van Gijn4, P.J. Koudstaal5, A. Algra6

INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude
Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018, Paris,
FRANCE1,INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude
Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE2, INUniversity Medical Center Utrecht and Rudolf Magnus Institute of Neuroscience, Utrecht, SERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude Bernard HosTHE NETHERLANDS1,University Medical Center Utrecht, Utrecht, THE NETHERLANDS2, pital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE3, INSERM U-698,
University Medical Center Utrecht, Utrecht, THE NETHERLANDS3, University Medical Cen- department of neurology and stroke center, AP-HP, Bichat-Claude Bernard Hospital, Univ Parter Utrecht, Utrecht, THE NETHERLANDS4, Erasmus Medical Center Rotterdam, Rotterdam, is Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE4, INSERM U-698, department of
THE NETHERLANDS5, University Medical Center Utrecht, Utrecht, THE NETHERLANDS6 neurology and stroke center, AP-HP, Bichat-Claude Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE5, INSERM U-698, department of radiology, APBackground: In patients with a TIA or minor ischaemic stroke, focal neurological symptoms are HP, Bichat-Claude Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris,
often accompanied by atypical, non-focal symptoms such as confusion and non-rotatory dizzi- FRANCE6, INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude
ness. Some studies have suggested that non-focal symptoms may be associated with a higher
Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE7, INrisk of major vascular disease. We assessed the relationship between the occurrence of non-fo- SERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude Bernard Hoscal symptoms and vascular events and long-term survival in patients with a TIA or minor isch- pital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE8
aemic stroke.
Methods: We studied 2409 patients with a TIA (n=723) or minor ischaemic stroke (n=1686) in- Background: Transient visual symptoms (TVS) are common complaints. They can be related to
cluded in the Life Long After Cerebral Ischemia cohort that was based on the Dutch TIA Trial. transient ischemic attack (TIA) but the nature of symptoms remains often uncertain and data on
All patients underwent a standardised questionnaire on the occurrence of focal and non-focal
prognosis are scarce. We aimed to determine the diagnostic findings associated with TVS.
neurological symptoms during the qualifying event. The primary outcome was the composite
Methods: Any suspicion of TIA admitted in the SOS-TIA clinic between January 2003 and Deof vascular death, non-fatal cardiac event, or non-fatal stroke. Secondary outcome measures
cember 2008 had, immediate evaluation and treatment. We studied prevalence, presentation and
were all-cause death, vascular death, cardiac death, non-fatal cardiac event, or non-fatal stroke. impact of different types of TVS, with particular attention to the association with pathology at
Hazard Ratios (HRs) and corresponding 95% confidence intervals (CIs) were calculated for the high risk of embolism.
occurrence of outcome events by univariable and multivariable Cox proportional regression
Results:Among 2398 patients admitted to the clinic, 826 (34.5%) had TVS including 422
analyses.
(17.6%) with isolated TVS. Among 826 patients with TVS, a diagnosis of TIA (definite or posResults: Focal symptoms were accompanied by non-focal symptoms in 739 (31%) of the 2409 sible) or minor stroke was confirmed in 72%. Among 1850 patients with a diagnosis of TIA or
patients. After a mean follow-up of 10.1 years, 1313 (55%) patients had at least one vascular
minor stroke, transient monocular blindness (TMB) was the most frequent TVS (15.1%), folevent and 1458 (61%) patients had died. During this period the risk of the primary outcome was lowing by diplopia (5.0%), homonymous lateral hemianopia (HLH, 3.7%), bilateral positive
the same in patients with both focal and non-focal symptoms and in patients with focal sympvisual phenomena (1.6%), lone bilateral blindness (LBB) (0.9%). Major source of embolism
toms only (adjusted HR, 0.97; 95% CI, 0.86-1.09). The risk of each of the secondary outcome
of cardiac or arterial origin was less frequently found in patients with isolated and non isolatmeasures was also similar in both groups.
ed TVS than in patients without TVS (19.6%,19.7% and 28.1 %, respectively, adjusted OR
Conclusion: About one third of the patients with a TIA or minor ischaemic stroke has both focal 0,77;95%CI 0,60-1; p<0,001). However, we found a higher rate of atrial fibrillation (AF) in
and non-focal neurological symptoms. In contrast to previous studies, patients with non-focal
patients with HLH (23.2%) than in patients with other TVS (4.0%, adjusted OR, 6.71; 95%CI,
symptoms had no increased risk of poor prognosis on the long-term.
2.99-15.06) or with non-visual symptoms (9.1%, adjusted OR, 4.39; 95%CI, 2.26-8.50). Extra-cranial large artery atherosclerosis was the main cause of TMB, while for the other TVS, the
different major source of emboli were equally represented. Positive diffusion was found in respectively 12, 8, 8 and 5 % of patients with HLH, diplopia, LBB and TMB.
Conclusion: One out of 5 of patients with TVS had a major source of embolism detected requiring urgent management. AF is particularly frequent in patients with transient HLH.
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Clinical-DWI mismatch among TIA patients
F. Purroy1, P.E. Jiménez-Caballero2, G. Mauri-Capdevila3, M.J. Torres4, A. Gorospe5, J.M.
Ramírez-Moreno6, N.P. de la Ossa7, D. Cánovas8, J. A. Arenillas9, J. M. Álvarez-Sabín10, P.
Martínez-Sánchez11, J. Martí-Fàbregas12, A. Rodríguez-Campello13, R. Delgado-Mederos14, J.
Masjuán15
from the PROMAPA study. Stroke Project, Cerebrovascular Diseases study Group. Spanish
Neurological Society

Diagnostic and Prognostic Value of Multimodal MRI in Transient Ischemic Attacks
H.W. Nah1, S.U. Kwon2, D.W. Kang3, D.H. Lee4, J.S. Kim5

Hospital Universitari Arnau de Vilanova. UdL. IRBLlleida, Lleida, SPAIN ,Department of
Neurology. Hospital San Pedro de Alcántara de Cáceres, Cáceces, SPAIN2, Hospital Universitari Arnau de Vilanova. UdL. IRBLlleida, Lleida, SPAIN3, Department of Neurology. Hospital
Universitario Son Dureta., Palma de Mallorca, SPAIN4, Department of Neurology. Hospital
Universitario Son Dureta., Palma de Mallorca, SPAIN5, Hospital Universitario Infanta Cristina
de Badajoz, Badajoz, SPAIN6, Hospital Universitari Germans Trias i Pujol, Badalona, Spain,
Badalona, SPAIN7, Hospital Parc Taulí, Sabadell, SPAIN8, Hospital Clínico Universitario de
Valladolid, Valladolid, SPAIN9,
Hospital Universitari Vall d’Hebron, Barcelona, SPAIN10, Hospital Universitario la Paz, Madrid, SPAIN11, Hospital Universitari de la Santa Creu i Sant Pau, Barcelona, SPAIN12, Hospital
del Mar, Barcelona, SPAIN13, Hospital Universitari de la Santa Creu i Sant Pau, Barcelona,
SPAIN14, Hospital Universitario Ramón y Cajal, Madrid, SPAIN15
1

Objective: Diffusion-weighted magnetic resonance imaging (DWI) is a sensitive diagnostic
tool for detecting acute ischemic lesions in patients with transient ischemic attacks (TIA). The
usefulness of the presence or absence of DWI abnormalities in the diagnostic work-up of TIA
patients still remains controversial. It would be interesting to determine the clinical-DWI mismatch (difference between clinical topography and the patterns of DWI) [CDM].
Methods: 463 TIA patients from the PROMAPA study and 311 TIA patients from the REGITELL registry underwent DWI within 7 days of symptom onset. Clinical topography (lacunar
syndrome [LS]and not lacunar syndrome) stablished before DWI was compared with the different patters of DWI (cortical, subcortical, scattered lesions in one arterial territory and multiple
areas).
Results: Diffusion-weighted images abnormalities were identified in 312 (40.3%) patients.
Among them, 112 (35.8%) had LS. The distribution of DWI lesions was cortical, 72 (23.1%);
subcortical, 100 (32.1); scattered lesions in one arterial territory (SPOT) 109 (34.9%); and in
multiple areas 31(9.9%). We observed CDM in 26% of non LS patients with DWI abnormalities (25.8%) and in 56% of LS patients with DWI abnormalities (14.5%).
Conclusion: Our data added evidence of the clinical utility of DWI in TIA patients. DWI
changed the suspected vascular TIA localization and therefore the underlying mechanisms of
transient cerebral ischemia in two of five cases with acute infarction on DWI.

Dong-A University Hospital, Busan, SOUTH KOREA1,Asan Medical Center, Seoul,
SOUTH KOREA2, Asan Medical Center, Seoul, SOUTH KOREA3, Asan Medical Center,
Seoul, SOUTH KOREA4, Asan Medical Center, Seoul, SOUTH KOREA5
Background: We aimed to investigate the diagnostic and prognostic value of multimodal MRI
in transient ischemic attack (TIA) patients.
Methods: We prospectively performed diffusion-weighted imaging (DWI), perfusion-weighted
imaging (PWI), and magnetic resonance angiogram (MRA) within 72 hours of symptom onset
in 162 TIA patients. Follow-up DWI was obtained 3 days later in patients who did not exhibit
lesions on the initial DWI. The occurrence of clinical events (TIA or stroke) 3 months after initial TIA was recorded.
Results: Abnormalities were present on DWI, PWI and MRA in 38.9%, 44.1% and 51.9% of
patients, respectively. DWI plus PWI 64.8%, and the addition of MRA explained 74% of the
TIA symptoms. Abnormalities were present on follow-up DWI in 46.7% of the patients who
initially showed normal DWI findings. Initial PWI abnormality (OR, 7.468; 95% CI, 1.13149.315; p=0.037) was associated with the appearance of follow-up DWI lesion. Clinical events
occurred in 23 patients (14.2%). Symptomatic MRA abnormality (OR, 6.588; 95% CI, 1.275–
34.049; p=0.024) was the only independent factor associated with clinical events with a sensitivity of 91.3% and specificity of 54.7% (C statistics, 0.73). None with initially normal multimodal MRI findings developed subsequent clinical events.
Conclusion: Approximately three-quarter of TIA is associated with multimodal MRI abnormality. Initial PWI abnormality is associated with newly developed DWI lesion while symptomatic
MRA abnormality seems to be the most important predictor for clinical events. Multimodal
MRI appears to be useful in assessing and predicting outcome in TIA patients.
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Cardiovascular Risk factors for microemboli in patients with symptomatic carotid artery
stenosis
M. Saedon1, D.R. Singer2, C.E. Hutchinson3, C.H. Imray4

Do blood biomarkers predict early recurrent stroke?
H.C. Segal1, A.I. Burgess2, D.L. Poole3, L.E. Silver4, Z. Mehta5, P.M. Rothwell6

Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, UniverWarwick Medical School, University of Warwick, Coventry, UNITED KINGDOM ,Unisity of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield
versity of Warwick, Coventry, UNITED KINGDOM2, University of Warwick, Coventry, UNIT- Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM2,
ED KINGDOM3, University of Warwick, Coventry, UNITED KINGDOM4
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of
Oxford, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department
Background
of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM4, Stroke PreTransient cerebral microembolic signals detected by transcranial Doppler are biomarkers of
vention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford,
high risk of stroke syndromes in patients with carotid artery disease. We aimed to identify asso- Oxford, UNITED KINGDOM5, Stroke Prevention Research Unit, Nuffield Department of Clinciation of cardiovascular risk factors with development of microemboli in patients with sympical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM6
tomatic carotid artery stenosis.
Methods
BACKGROUND: The risk of recurrent stroke is high in the first few days and weeks after TIA
We studied 171 patients with critical stenosis of the carotid artery who presented within 2
or minor stroke. Risk scores based on clinical and imaging data are moderately predictive, but
weeks symptoms of acute ischaemic stroke or transient ischaemic attack (TIA). Seventy-two
more accurate identification of high risk individuals would be useful for research and in clinical
patients (age 70 ± 1 (SEM) years, male 49, Caucasian 70) had evidence of microemboli and 60 practice. We aimed to determine the value of blood biomarkers in the prediction of early recurof them underwent carotid endarterectomy (CEA). Ninety-nine patients (age 71 ± 1, male 75,
rent stroke after TIA or stroke. METHODS: We studied a panel of 14 haemostatic, inflammatoCaucasian 92) did not have microembolisation and, 82 of them underwent CEA (controls). Data ry and cell damage biomarkers (table 1) in consecutive patients with TIA and ischaemic stroke
were analysed using X2 and Mann-Whitney U tests.
in a population-based study (Oxford Vascular Study). These were measured in plasma using an
Results
automated coagulation analyser (Sta, Stago, Asiners, France) and commercial enzyme immunoIn patients who had microemboli associated with stroke/TIA, both peripheral arterial disease
assay systems including the Randox biochip analyser (Randox Laboratories Ltd, Co. Antrium,
(PAD: 6 (8%)) and family history (FH: 17(24%)) of vascular disease were less common than in UK). The levels of biomarkers in the whole cohort and separately in TIA, minor stroke (NIHSS
patients with stroke/TIA in the absence of microemboli (PAD stroke (21 (21%); p = 0.02, X2
score ≤3) or major stroke were related to the 90 day risk (Hazard Ratio per decile increase in
test; FH: (38 (38%) p= 0.04, X2). The microembolic stroke/TIA cohort had a modestly raised
biomarker level) of recurrent stroke after adjustment for age and sex. RESULTS: Among 1206
level of cholesterol (5.0 ± 1.2 mmol/L; stroke/TIA without microemboli 4.4 ± 0.1mmol/L;
patients with biomarkers measured in samples taken after presentation, there were 51 90-day
p=0.01, MW)
recurrent strokes. Table 1 shows that for all patients the only biomarkers predictive of recurConclusions
rent stroke were fibrinogen (HR=1.16, 95%CI 1.03-1.32, p=0.017) and CRP (1.13, 1.00-1.28,
Why stroke syndromes patients develop microemboli is unclear and not explained by a major
p=0.04). P-selectin predicted recurrent stroke after TIA (1.91, 1.12-3.25, p = 0.017), but not afexcess in classical cardiovascular risk factor burden over non-embolic stroke syndrome pater minor or major stroke. In patients with minor or major stroke, no biomarker was significanttients. Investigating for microemboli should be part of protocols to identify potentially treatable ly predictive. CONCLUSION: In the first large population-based study, we found that a panel
risk factors in these patients at high risk of recurrent stroke syndromes.
of blood biomarkers was poorly predictive of early recurrent stroke after adjustment for age and
sex and is unlikely to add to clinical risk scores. The possible value of P-selectin in predicting
early recurrent stroke after TIA requires validation.
1
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Biomarker

Major Stroke
HR (95% CI)

p

0.189

1.16(0.911.47)

0.235

1.04(0.891.23)

0.609

0.91(0.731.13)

0.383

0.819

1.03(0.851.24)

0.789

1.00(0.791.26)

0.986

0.94(0.651.34)

0.720

0.94(0.791.12)

0.515

0.91(0.741.13)

0.414

0.268

1.91(1.123.25)

0.017

1.01(0.861.19)

0.893

0.92(0.751.12)

0.401

1.00(0.91-1.10)

0.994

0.99(0.781.24)

0.903

1.02(0.891.17)

0.780

1.00(0.831.20)

0.973

1.02(0.93-1.13)

0.624

1.11(0.881.40)

0.371

0.98(0.861.11)

0.738

1.03(0.851.25)

0.744

1.13(1.00-1.28)

0.042

1.02(0.781.33)

0.876

1.09(0.931.29)

0.290

1.58(0.922.69)

0.094

1.09(0.98-1.21)

0.108

0.52(0.851.35)

0.570

1.08(0.931.24)

0.321

1.10(0.861.41)

0.429

Tumour Necrosis Factor-1

0.99(0.89-1.09)

0.810

0.94(0.741.16)

0.419

1.00(0.871.16)

0.940

1.14(0.901.44)

0.280

Heart Fatty Acid binding
Protein

1.03(0.92-1.16)

0.575

0.89(0.681.18)

0.424

1.01(0.871.18)

0.866

0.99(0.9151.08)

0.926

Neurone Specific Enolase

1.03(0.94-1.14)

0.531

0.93(0.741.18)

0.565

1.04(0.911.19)

0.558

1.05(0.851.28)

0.662

Neutrophil Gelatinase
Ass. Lipocalin

1.01(0.91-1.12)

0.873

1.03(0.811.31)

0.804

0.99(0.861.14)

0.882

0.97(0.791.20)

0.799

0.92(0.80-1.06)

0.243

0.95(0.701.29)

0.749

0.88(0.731.01)

0.210

0.97(0.751.26)

0.858

Fibrinogen
Protein Z
D-dimer
Von Willebrand Factor
P-selectin
Thrombomodulin
Brain Derived Neurotrophic Factor
C Reactive Protein
Interleukin-6

Anti- phoshorylcholine

All patients
HR (95% CI)

p

TIA
HR (95% CI)

p

Minor Stroke
HR (95%
CI)

p

1.16(1.03-1.32)

0.017

1.26(0.901.75)

0.174

1.13(0.941.34)

0.96(0.85-1.08)

0.489

0.76(0.531.09)

0.131

1.04(0.91-1.19)

0.531

1.04(0.751.44)

0.96(0.85-1.09)

0.514

1.07(0.95-1.20)

9:30 - 9:40

Table 1: Risk of recurrent stroke within 90 days (HR per decile increase in level) for 14
biomarker in patients presenting with TIA, minor ischaemic stroke (NIHSS≤3) and major ischaemic stroke. Hazard Ratio (95% Confidence Intervals) are adjusted for age
and sex.

Microalbuminuria could improve risk prediction of stroke in patients with TIA and minor
stroke: the Prognostic Markers of TIA Evolution (ProMOTE) pilot study.
W.D. Strain1, S Elyas2, K Gooding3, H Eastwood4, S Keenan5, J Stewart6, M.A. James7, A.C.
Shore8
University of Exeter Medical School, Exeter, UNITED KINGDOM1,University of Exeter
Medical School, Exeter, UNITED KINGDOM2, University of Exeter Medical School, Exeter,
UNITED KINGDOM3, Royal Devon & Exeter Hospital, Exeter, UNITED KINGDOM4, Royal
Devon & Exeter Hospital, Exeter, UNITED KINGDOM5, Royal Devon & Exeter Hospital, Exeter, UNITED KINGDOM6, Royal Devon & Exeter Hospital, Exeter, UNITED KINGDOM7,
University of Exeter Medical School, Exeter, UNITED KINGDOM8
Background: Stroke is a leading cause of disability and mortality worldwide. Transient ischaemic attacks (TIA) and minor strokes are important risk factors for recurrent strokes, with
up to 23% of strokes being preceded by a TIA or minor stroke within 90 days. Current stroke
prediction risk scores such as ABCD2, although widely used, lack optimal sensitivity and specificity. Elevated urinary albumin excretion predicts cardiovascular disease, stroke and mortality
in patients with hypertension, diabetes as well as the general population. In this pilot study we
explored the role of urinary albumin:creatinine ratio (ACR) in improving risk prediction in patients with TIA and minor stroke.
Methods: Basic demographics and ABCD2 score was recorded in 150 patients attending a daily
stroke clinic with TIA or minor stroke. Urinary ACR was measured on a spot sample using a
bench-top analyser. Patients were followed up at day 7, 30 and 90 to determine recurrent stroke
, cardiovascular events, or death.
Results: Nine patients had recurrent cerebrovascular events by day 7; 13 (9%) by day 90. There
was no difference in baseline characteristics between those with and without events. ACR was
higher in those who had events at day 7 (4.00 (95% CI 1.89-8.40) vs. 1.89 (1.58-2.25)mg/mmol
respectively, p=0.03), and at day 90 (3.73 (2.12-6.56) vs. 1.85 (1.55-2.22) mg/mmol respectively; p=0.02). This was independent of age, sex, blood pressure and diabetes. Stratifying at an
ACR of >3mg/mmol identified 27% “high risk participants”. These individuals had a 3.2 fold
increased risk of having a further event compared to those with an ACR <3mg/mmol (p<0.04)
Conclusion: After a TIA or minor stroke, ACR was higher in those who progressed to have
further events within 7 and 90 days. Incorporation of urinary ACR from a single sample in the
acute setting could improve the performance of predictive risk scores. This requires validation
in a larger population.

103

22. European Stroke Conference
8 Acute cerebrovascular events (ACE): TIA and minor strokes

9 Acute cerebrovascular events (ACE): TIA and minor strokes

9:40 - 9:50

9:50 - 10:00

Performance of ABCD2 score in secondary stroke prevention; meta-analysis of recurrent
stroke, proportions with risk factors and ‘effect per 1000 patients triaged’.
M. Brazzelli1, F.M. Chappell2, H. Miranda3, K. Shuler4, M.S. Dennis5, P.A.G. Sandercock6,
J.M. Wardlaw7

Predictive factors for transient ischaemia attacks (TIA) and stroke in an open access TIA
clinic
Y.K. Kee1, S. Mahmood2, E. Lawrence3

University of Aberdeen, Aberdeen, UNITED KINGDOM1,University of Edinburgh, Edinburgh, UNITED KINGDOM2, Santiago Hospital, Santiago, CHILE3, University of Edinburgh,
Edinburgh, UNITED KINGDOM4, University of Edinburgh, Edinburgh, UNITED KINGDOM5, University of Edinburgh, Edinburgh, UNITED KINGDOM6, University of Edinburgh,
Edinburgh, UNITED KINGDOM7
Background: The ABCD2 score is intended to triage TIA patients at high risk of stroke for rapid
investigation and treatment. Many guidelines now recommend triage on ABCD2 score >/=4 vs
<4, but the effect of ABCD2 score triage on patient care is unclear.
Methods: We used multiple methods to identify all published studies between 2005-2012 on
recurrent stroke after TIA, proportions of true TIAs and mimics and with risk factors, dichotomised at ABCD2 >/=4. Two reviewers extracted data. We calculated the recurrent stroke rate,
proportion with risk factors and of true TIAs or mimics triaged as < v>/=4 in a hypothetical cohort of 1,000 patients attending TIA clinics.
Results: 26 studies (28 reports), included 12,586 TIA patients (range 69-1679). All studies used
time-based TIA definition, 42% calculated ABCD2 score retrospectively, none said if carotid stenosis or AF were treated. The pooled risk of recurrent stroke at 7 and 90 days in all 26
studies had high heterogeneity: in 9 studies reporting at both times it was: ABCD2 >/=4, 4.7%
(95%CI 2.4-8.7%) and 8.2 (4.7-14%); ABCD2 <4, 1.6% (1-3.4%) and 2.7% (1.5-4.7%); at 7
days, sensitivity was 85.8% (80.4-90.0%), specificity 36.1% (30.6-42.1%). 20% of patients
with ABCD2 <4 had key risk factors, eg tight carotid stenosis or AF. ABCD2 did not distinguish TIA mimics: 64% of true TIAs and 35-41% of mimics had ABCD2 score >/=4. Amongst
1,000 patients attending a TIA clinic including mimics, 52% of patients would have an ABCD2
score >/=4.
Conclusion: ABCD2 does not discriminate between TIAs and mimics, between those at high
and low risk, or help identify carotid stenosis and AF. Ist use in triage does not significantly
reduce the total number of patients who need specialist assessment since many patients with
ABCD2<4 are at significant stroke risk and require urgent treatment, TIA services need the capacity to assess all patients properly and promptly to avoid high risk patients being denied immediate evidence-based treatments.
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Croydon University Hospital, London, UNITED KINGDOM1,Croydon University Hospital,
London, UNITED KINGDOM2, Croydon University Hospital, London, UNITED KINGDOM3
Background: To determine the predictive factors for transient ischaemic attack (TIA) or stroke
in patients attending an open access TIA clinic.
Methods: Data were collected prospectively over a 14-month period from consecutive attendances in an open access TIA clinic. Clinical and demographic data were collected, including
previous history of TIA/stroke, migraine, hypertension, hypercholesterolemia, diabetes, smoking, and obesity. Data regarding clinical features such as headaches, vertigo, dysphasia, dysarthria, dysphagia, limb weakness, sensory loss, visual disturbance, and diplopia were also collected.
Results: 851 patients were included. 264 patients (31.0%) had a final diagnosis of TIA or
stroke. Hypertension was found to be the most predictive of a diagnosis of CVA or TIA
(OR=1.50, 95% CI 1.11 to 2.04, p=0.009), followed by a previous history of TIA/CVA
(OR=1.46, 95% CI 1.02 to 2.08, p=0.04). When modelled with other risk factors, the association remained significant (p=0.04). The clinical features with highest predictive value were dysarthria (OR=2.50, 95% CI 1.68 to 3.71, p<0.0001), dysphasia (OR=5.24, 95% CI 3.45 to 7.96,
p<0.0001), and limb weakness (OR=2.04, 95% CI 1.44 to 2.89, p=0.0001). These factors also
remained highly significant when modelled with other clinical features. (p<0.0001) In this cohort, clinical signs and symptoms alone, were superior to the ABCD4 risk score established at
the time of referral (OR=1.15, 95% CI 1.01 to 1.31, p=0.04).
Conclusions: The ABCD2 score is a clinically useful score in identifying a raised risk of stroke
patients with TIA. However, in an open access TIA clinic, this score was less useful. Individual
risk factors such as hypertension, past history of TIA/CVA, or clinical features such as dysarthria, dysphagia and limb weakness, were more predictive of a diagnosis of TIA or stroke. A
simpler scoring system, utilizing the above features, may be more useful screening patients attending an open access TIA clinic.
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10:30-12:30 Room 7,8,11,12
Joint Symposium 2 ESC/Brain Translational stroke research

10:30-12:30 Rooms 14,15,16
Mini Symposium 3 Non-invasive brain stimulation in rehabilitation after stroke

Translational stroke research
Chairs: U. Dirnagl, Germany and J.C. Baron, UK and M.G. Hennerici, Germany

Non-invasive brain stimulation in rehabilitation after stroke
Chairs: W.D. Heiss, Germany and V. Hömberg, Germany

Introduction
Experimental and clinical stroke research - do they connect?
J.C. Baron, UK

Basic principles and methods for non-invasive brain stimulation
T. Platz, Germany

Non-invasive brain stimulation for motor deficits
Time is brain: What do we know about the time window for reperfusion and neuroprotec- J. Mally, Hungary
tion?
In rodents: M.MacRae, UK
Combining brain stimulation with speech therapy in post-stroke aphasia
In humans: J.C.Baron, UK
W.D. Heiss Germany
Assessment of outcome in stroke trials
In rodents: U. Dirnagl, Germany
In humans!: H. Adams, USA

Which non-invasive brain stimulation modalities have a future in rehabilitation after stroke?
J.C. Rothwell UK

Conclusion: Can experimental stroke research inform clinical developement?
U. Dirnagl, Germany
Discussion
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1 Large clinical trials (RCTs) B
10:30 - 10:40
Percutaneous Closure of Patent Foramen Ovale versus Medical Treatment in Patients
With Cryptogenic Embolism - PC-Trial
H.P. Mattle1, B. Meier2, B Kalesan3, S. Windecker4, P Jüni5
PC Trial Investigators
Department of Neurology, Inselspital Bern, Bern, SWITZERLAND1,Department of Cardiology, Inselspital Bern, Bern, SWITZERLAND2, Institute of Social and Preventive Medicine,
University of Bern,, Bern, SWITZERLAND3, Department of Cardiology, Inselspital Bern,
Bern, SWITZERLAND4, Clinical Trials Unit, University of Bern,, Bern, SWITZERLAND5

2 Large clinical trials (RCTs) B
10:40 - 10:50
Effect of Having an Amplatzer Patent Foramen Occlusion Device in Place in the RESPECT Trial
D.E. Thaler1, J.L. Saver2, R.W. Smalling3, J.D. Carroll4, S. Berry5, L.A. MacDonald6, D.S.
Marks7, D.L. Tirschwell8, D.S. Book9, L.B. Goldstein10
For the RESPECT Trialists
Tufts University/ Tufts Medical Center, Boston, USA1,University of California, Los Angeles, Los Angeles, USA2, University of Texas/Memorial Hermann Heart and Vascular Institute,
Houston, USA3, University of Colorado Denver/University of Colorado Hospital, Aurora,
USA4, Berry Consultants, Austin, USA5, South Denver Cardiology/ Swedish Medical Center,
Littleton, USA6, Medical College of Wisconsin/ Froedtert Hospital, Milwaukee, USA7, University of Washington, Seattle, USA8, Medical College of Wisconsin/ Froedtert Hospital, Milwaukee, USA9,Duke University Medical Center, Durham, USA10

Background: In pre-specified secondary analyses, device superiority was demonstrated in the
RESPECT trial i.e. fewer recurrent strokes compared with medical therapy. To characterize the
Background
device effect further a post-hoc, “device in place” analysis, was done.
The options for secondary prevention in patients with patent foramen ovale (PFO) and cryptoMethods: RESPECT was a prospective, multicenter, randomized trial designed to test whether
genic stroke or embolism are continuous anticoagulation, antiplatelet medication or closure of
PFO closure (AMPLATZER™ PFO Occluder) is superior to medical treatment for preventing
the PFO. We determined whether percutaneous PFO closure is superior to medical therapy.
recurrent ischemic strokes or death in young cryptogenic stroke (CS) patients. In this analysis,
Methods
all patient days with a device in place were analyzed in the device group and all days without a
We undertook a multicenter, assessor-blind, superiority trial in 29 centers in Europe, Canada,
device were analyzed in the medical group.
Brazil and Australia. Patients with a PFO and ischemic stroke, transient ischemic attack (TIA)
Results: We enrolled 980 patients (mean age 46y). Follow-up was 2,559 patient years; median
or peripheral thromboembolism were randomly assigned to PFO closure with the Amplatzer
2.1y (interquartile range 1.0 -4.1). Baseline characteristics were well-balanced across treatment
PFO Occluder or medical therapy. The primary endpoint was a composite of death, nonfatal
arms. All 25 primary end point events (16 medical, 9 device) were recurrent ischemic strokes.
stroke, TIA, or peripheral embolism. Analysis was by intention-to-treat.
In time to event analyses, device therapy was associated with a trend for benefit in the intention
Results
to treat population (hazard ratio, HR 0.49; CI 0.22-1.11; P=0.08), and significant benefit in the
A total of 204 patients were randomized to PFO closure and 210 to medical therapy. The mean
per protocol (HR 0.37; CI 0.14-0.96; P=0.03), and as-treated (HR 0.27; CI 0.10-0.75; P=0.007)
durations of follow-up were 4.1 years in the closure and 4.0 years in the medical group, with
populations. Of the 9 device arm ischemic strokes, 3 occurred without a device in place, i.e. 1)
845.1 and 835.0 patient-years of follow-up, respectively. The primary endpoint occurred in 7
after randomization but before device placement; 2) assigned to device arm but declined; and 3)
patients of the closure versus 11 patients in the medical group (HR 0.63, 95%-CI 0.24 to 1.62,
received surgical PFO closure. For this analysis, these 3 events were assigned to the “no device
p=0.34). Nonfatal stroke occurred in 1 (0.5%) versus 5 (2.4%) patients (HR 0.20, 95% CI 0.02
in place” group. Having a device in place was associated with a significant benefit, HR 0.30; CI
to 1.72, p=0.14), and TIAs in 5 (2.5%) versus 7 (3.3%) patients (HR 0.71, 95%-CI 0.23 to 2.24,
0.12-0.75, p=0.006.
p=0.56).
Conclusion: In patients with CS and PFO, the AMPLATZER PFO Occluder showed benefit
Conclusions
over medical management which was magnified in the patient population defined by presence
PFO closure with the Amplatzer PFO Occluder for secondary prevention of cryptogenic emor absence of a device in place. These data provide evidence of a genuine biologic effect of debolism did not show a statistically significant reduction in embolic events or death. (Research
vice closure in reducing recurrent stroke due to paradoxical embolization.
Grant by St. Jude Medical; ClinicalTrials.gov number, NCT00166257)
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10:50 - 11:00

11:00 - 11:10

THE ALBUMIN IN ACUTE STROKE (ALIAS) PART 2 CLINICAL TRIAL – A RANDOMIZED MULTICENTER INVESTIGATION OF ALBUMIN- NEUROPROTECTION FOR ACUTE ISCHEMIC STROKE.
1: RATIONALE, TRIAL DESIGN AND SAFETY OUTCOMES

THE ALBUMIN IN ACUTE STROKE (ALIAS) PART 2 CLINICAL TRIAL – A RANDOMIZED MULTICENTER INVESTIGATION OF ALBUMIN- NEUROPROTECTION FOR ACUTE ISCHEMIC STROKE.
2: PRIMARY AND SECONDARY EFFICACY OUTCOMES

M.D. Ginsberg1, M.D. Hill2, Y.Y. Palesch3, R.H. Martin4, C.S. Moy5, W.G. Barsan6, K.J. Ryckborst7, D. Tamariz8, B.D. Waldman9
ALIAS Trial Investigators

M.D. Ginsberg1, Y.Y. Palesch2, M.D. Hill3, R.H. Martin4, C.S. Moy5, W.G. Barsan6, K.J. Ryckborst7, D. Tamariz8, B.D. Waldman9
ALIAS Trial Investigators

University of Miami Miller School of Medicine, Miami, USA1,University of Calgary, Calgary, CANADA2, Medical University of South Carolina, Charleston, USA3, Medical University
of South Carolina, Charleston, USA4, National Institute of Neurological Disorders and Stroke,
Rockville, USA5, University of Michigan, Ann Arbor, USA6, University of Calgary, Calgary,
CANADA7, University of Miami Miller School of Medicine, Miami, USA8, Medical University of South Carolina, Charleston, USA9

University of Miami Miller School of Medicine, Miami, USA1,Medical University of South
Carolina, Charleston, USA2, University of Calgary, Calgary, CANADA3, Medical University
of South Carolina, Charleston, USA4, National Institute of Neurological Disorders and Stroke,
Rockville, USA5, University of Michigan, Ann Arbor, USA6, University of Calgary, Calgary,
CANADA7, University of Miami Miller School of Medicine, Miami, USA8, Medical University
of South Carolina, Charleston, USA9

Background:
In pre-clinical studies, high-dose human albumin (ALB) consistently reduced infarct size and
improved behavior in acute focal ischemia, with a therapeutic window of 4-5h. ALB enhanced
penumbral perfusion, reduced swelling, reversed microvascular changes, improved collateral
flow, and led to hemodilution. In 2001-2006, the NIH funded a 2-center dose-escalation pilot
trial in 82 subjects with acute ischemic stroke, which established safety. The sole ALB-related
adverse event was mild or moderate pulmonary edema in 13.4% of subjects, which was readily
managed. NIH then funded a definitive phase III trial.
Methods:
ALIAS was a randomized efficacy trial to assess whether ALB therapy would confer benefit
in acute ischemic stroke. Inclusion criteria included age >/=18 years, baseline NIHSS >/=6,
treatment within 5h of onset, and informed consent. Exclusion criteria included recent congestive heart failure or myocardial infarction. In the original (Part 1) design, thrombolytic and
non-thrombolytic cohorts were separately randomized. A sample size of 1,800 was planned.
In Dec. 2007, the DSMB halted Part 1 enrollment after 434 subjects because of a safety concern.
Results:
Unblinded safety analysis of Part 1 revealed an imbalance in early deaths (5-30d) by treatment
(13% ALB vs. 5.5% saline). In subjects >83 years, deaths within 90d were 2.3x higher with
ALB than saline. Thus, an upper-age limit was set in the Part 2 trial. In addition, 90-d death
rates differed by treatment in subjects who had received excessive IV fluids. Pulmonary edema
within 48h occurred in 12.1% of ALB- and 4.1% of saline-treated subjects. In Part 2, we restricted 48-h IV fluids to </=4200 ml and mandated diuretic therapy.
Conclusions:
The ALIAS Part 2 Trial began in Feb., 2009. Adverse event rates as of 820 subjects were:
pulmonary edema within 48h, 6.9%; symptomatic ICH within 24h, 2.9%; death within 30d,
10.0%. At the ESC, we shall present detailed safety outcomes.

Background:
The ALIAS Part 2 Trial began in Feb. 2009, as a definitive phase III efficacy trial of albumin-neuroprotection. Its design incorporated numerous protocol modifications arising from our
safety analysis of the Part 1 Trial (see previous abstract).
Methods:
The trial’s objective was to assess whether a weight-adjusted dose 2 g/kg of 25% albumin
would confer neurological and functional benefit. A favorable primary outcome was defined as
NIHSS and/or mRS scores of 0-1 at 90 days. Secondary outcomes were followed out to 1 year.
Subjects were randomized 1:1 to ALB or saline control. Inclusion criteria were acute ischemic
stroke, age 18-83, baseline NIHSS >/=6, treatment initiated within 5 h of onset, and informed
consent. Major exclusion criteria included recent congestive heart failure (CHF) or myocardial
infarction, arrhythmia with hemodynamic instability, significant pulmonary disease, elevated
baseline troponin, historical mRS >1, and in-hospital stroke. Standard-of-care IV and/or intra-arterial thrombolytic and clot-removal strategies were permitted, and the two-cohort design
of Part 1 (with and without thrombolysis) was eliminated. Strict fluid guidelines and diuretic
therapy were mandated, as were rigorous personnel training and certification. Total intended
sample size was set at 1,100, to detect a 10% minimum effect size in the primary outcome with
~85% power and to allow for 3 interim analyses.
Results:
In Sept. 2012, upon interim analysis of 732 subjects, the DSMB recommended that enrollment
be halted because the trial’s pre-specified primary endpoint was unlikely to differ significantly between groups. A total of 843 subjects (i.e., 76.6% of target) had been enrolled as of then
at 69 sites in the U.S., 13 in Canada, 5 in Israel, and 2 in Finland. All subjects were followed
through 90 days. Data-cleaning is in progress, and unblinded analysis will begin in the spring,
2013.
Conclusions:
At the ESC, we shall present efficacy outcomes in detail.
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11:10 - 11:20

11:20 - 11:30

Ambulance based stroke thrombolysis compared to conventional care - results of PHANTOM-S (the pre-hospital acute neurological treatment and optimization of medical care in
stroke patients)
H.J. Audebert1, A. Kunz2, B. Winter3, C. Waldschmidt4, J. Weber5, M. Wendt6, M. Rozanski7,
A. Baumann8, S. Kazcmarek9, P. Kellner10, J.B. Fiebach11, A. Hartmann12, B.-M. Mackert13, M.
Endres14, M. Ebinger15
for the STEMO-consortium

Equivalent long-term disability after carotid artery stenting and endarterectomy in patients randomised in the International Carotid Stenting Study (ICSS)
R.L. Featherstone1, D. Doig2, F, Kennedy3, J Dobson4, M.M. Brown5
ICSS Investigators

Charité - Universitätsmedizin Berlin; Center for Stroke Research Berlin, Berlin, GERMANY1,Charité - Universitätsmedizin Berlin; Center for Stroke Research Berlin, , 2, Charité
- Universitätsmedizin Berlin; Center for Stroke Research Berlin, , 3, Charité - Universitätsmedizin Berlin; Center for Stroke Research Berlin, , 4, , , 5, Charité - Universitätsmedizin Berlin;
Center for Stroke Research Berlin, , 6, Charité - Universitätsmedizin Berlin; Center for Stroke
Research Berlin, , 7, Berliner Feuerwehr, , 8, Berliner Feuerwehr, , 9,
Berliner Feuerwehr; Vivantes Klinikum am Friedrichshain, , 10, Charité - Universitätsmedizin
Berlin; Center for Stroke Research Berlin, , 11, Klinikum Frankfurt (Oder), Frankfurt a. d. O.,
12
, Vivantes Auguste-Viktoria-Klinikum, Berlin, 13, Charité - Universitätsmedizin Berlin; Center
for Stroke Research Berlin, , 14, Charité - Universitätsmedizin Berlin; Center for Stroke Research Berlin 15

UCL Institute of Neurology, London, UNITED KINGDOM1,UCL Institute of Neurology,
London, UNITED KINGDOM2, UCL Institute of Neurology, London, UNITED KINGDOM3,
London School of Hygiene and Tropical Medicine, London, UNITED KINGDOM4, UCL Institute of Neurology, London, UNITED KINGDOM5

Background: ICSS is a randomised trial of carotid stenting (CAS) versus endarterectomy
(CEA) for symptomatic carotid stenosis. The long-term rate of fatal or disabling stroke did not
differ between the arms, but there was an excess of any stroke in the CAS arm, mostly within 30 days of treatment. However, there was an excess of myocardial infarction, cranial nerve
palsy and major post-operative haematoma after CEA. The long-term consequence of these
outcome events on disability was uncertain. Methods: Patients with recently symptomatic carotid stenosis (≥50%) were randomly allocated to CAS or CEA. Patients were followed at least
annually for up to 10 years. Disability was measured using the modified Rankin Scale (mRS) at
randomisation and each follow up. Patients who died were given an mRS of 6. We performed
an intention to treat analysis comparing the ordinal distribution of mRS in patients in the CEA
Background
arm with the CAS arm at the end of follow up or death using the permutation test described by
The effects of thrombolysis in acute ischemic stroke are time dependent. Pre-hospital thromHoward et al (Stroke 2012). Results: Of 1710 patients, 842 in the CEA arm and 842 in the CAS
bolysis in a stroke emergency mobile (STEMO) with integrated CT-scanner and point-of-care
arm had mRS recorded at randomisation and follow up. Mean time from randomisation to final
laboratory may save time to treatment. PHANTOM-S is a registered large clinical study (NCT follow up or death was 4 years in both arms. Median baseline mRS was 1 in both arms. The
01382862) investigating the effect of pre-hospital thrombolysis on time to treatment in an urban median increase in mRS between baseline and final follow up was 0 in both arms with a mean
setting. Here, we report preliminary results of PHANTOM-S.
increase of 0.95 for CAS and 0.81 for CEA (p=0.13). There was no significant difference beMethods
tween the two arms in the distribution of mRS scores at final follow up (p=0.9, figure). The perAfter a three months pilot phase, weeks were randomly assigned to either STEMO or regular
mutation analysis suggested that 40% of patients allocated CAS had a better outcome than they
care. Primary endpoint was the reduction in time from alarm (call) to thrombolytic treatment.
would have done with CEA, 39% of patients have a better outcome with CEA and 21% had no
Secondary endpoints included thrombolysis rate, symptomatic intracerebral hemorrhage (sICH) change in disability. Conclusion: The impact of CAS and CEA on long-term disability is simiand mortality (after 7 and 90 days) in thrombolysed patients. The dispatch center used a stroke lar. Any adverse effects of the excess of peri-operative stroke on long-term disability after CAS
identification algorithm before deploying either STEMO or regular ambulances if STEMO was appear to be balanced by the effect of other events after CEA.
not available. On arrival, the emergency physician (neurologist) on board assessed the patient
and called the neuroradiologist for CT indication. After scanning and exclusion of contraindications, patients received intravenous tissue Plasminogen Activator (tPA) and were brought to the
nearest appropriate hospital.
Results
The catchment area in Berlin, Germany, was defined by a 75% probability of reaching emergency sites within 16 minutes covering more than one million inhabitants. From May 1st 2011
to December 31st 2012, more than 6,000 code strokes were activated by the Berlin dispatch
center. During STEMO weeks, more than 1,300 patients received acute medical care in STEMO. From 619 STEMO patients with pre-hospital diagnosis of ischemic or hemorrhagic stroke,
170 patients received tPA in the ambulance.
Conclusion
At the ESC 2013, we will report the average call-to-needle time, thrombolysis rate, sICH rate
and mortality in thrombolysed patients treated in STEMO vs. Regular care. We will also provide short-term outcomes of patients not thrombolysed or with non-stroke diagnosis.
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11:30 - 11:40

11:40 - 11:50

Restenosis after carotid artery stenting versus endarterectomy during long-term follow-up in the International Carotid Stenting Study (ICSS)
L.H. Bonati1, J. Dobson2, R.L. Featherstone3, D. Doig4, M.M. Brown5
ICSS Investigators

Is carotid artery stenting as durable as carotid surgery? Long-Term Results from the
Endarterectomy Versus Angioplasty in Patients with Symptomatic Severe Carotid Stenosis (EVA-3S) trial.
J.L. MAS1, G. CHATELLIER2
EVA-3S investigators

Department of Brain Repair and Rehabilitation, UCL Institute of Neurology, London,
UNITED KINGDOM1,London School of Hygiene and Tropical Medicine, London, UNITED KINGDOM2, Department of Brain Repair and Rehabilitation, UCL Institute of Neurology,
London, UNITED KINGDOM3, Department of Brain Repair and Rehabilitation, UCL Institute
of Neurology, London, UNITED KINGDOM4, Department of Brain Repair and Rehabilitation,
UCL Institute of Neurology, London, UNITED KINGDOM5
Background: Restenosis is a potential disadvantage of carotid artery stenting (CAS) versus
endarterectomy (CEA) and might cause recurrent stroke. No trial has reported restenosis rates
beyond the first few years. We therefore analysed restenosis and recurrent stroke rates in the
International Carotid Stenting Study (ICSS). Methods: 1713 patients with symptomatic carotid
stenosis (≥50%) were randomly allocated to CAS or CEA. Patients were followed with carotid duplex ultrasound at baseline, 1 and 6 months after treatment and then annually for up to
10 years. Restenosis was defined as severe residual or recurrent stenosis ≥70% on the basis of
velocity measurements without correction for treatment arm, and analysed using interval-censored models. Results: In 1649 patients (CAS 828, CEA 821) treatment was initiated as randomly allocated. 1583 of these patients (CAS 789, CEA 794) were followed-up with ultrasound
for a median of 4.0 (interquartile range: 2.3-5.0) years after treatment. Severe carotid restenosis
(≥70%) or occlusion occurred in 84 patients in the CAS arm and in 60 patients in the CEA arm
(hazard ratio 1.43, 95% CI 1.02-1.99, p=0.034), with cumulative 5-year incidences of 12.5%
(SE 1.4%) and 8.9% (SE 1.1%), respectively. When patients with aborted treatment were excluded, there was no difference in restenosis rates between CAS (70 of 737 patients) and CEA
(60 of 793 patients, HR 1.25, 95% CI 0.89-1.77, p=0.20). Among patients in whom restenosis
was diagnosed within the first year of treatment (90 patients, CAS: n=52, CEA: n=38) there
was no increase in risk of future ipsilateral stroke. Conclusion: There appears to be a small increase in rates of severe restenosis after CAS compared with CEA which might be partly attributable to incomplete revascularisation during CAS. However, the risk of recurrent stroke does
not appear to be increased among patients with restenosis. Routine ultrasound surveillance after
revascularisation might not be warranted.

Hôpital Sainte-Anne, Paris, FRANCE1,Hôpital Européen Georges Pompidou, Paris,
FRANCE2
Background. We previously reported that in patients in the EVA-3S trial, the rate of any stroke
or death within 30 days after the procedure was higher with stenting than with surgery. However, after the 30-day period, the risk of ipsilateral stroke was low and similar in both treatment
groups, suggesting that carotid stenting is as effective as carotid surgery for medium-term prevention of ipsilateral stroke, at least for the first few years after the perioperative period. We
now report on long-term (up to 10 years) follow-up of patients included in this study.
Methods. EVA-3S is a multicentre (30 centres in France), randomized, open, assessor-blinded,
non-inferiority trial of stenting versus endarterectomy in 527 patients with recently symptomatic carotid stenosis of at least 60%. This trial is registered with ClinicalTrials.gov, number
NCT00190398. Patients were included between November 2000 and September 2005 and the
present study was conducted between December 1, 2011 and May 31, 2012. Vital status was
ascertained through municipal death registries. Survivors at the time of the follow-up study
were asked to participate in a structured interview. The interview schedule included questions
aimed at detecting a new stroke, TIA, acute coronary syndrome, or revascularization procedures, including carotid, coronary or peripheral procedures. The modified Rankin Scale was
assessed during the interview. Patients were asked to have carotid ultrasound performed and reports of all carotid examinations were collected. For patients who had died, physicians who had
been in charge of the patients were contacted to obtain information about occurrence of outcome events before death and the cause of death. For patients who had died or were suspected
of having had a recurrent stroke or other vascular event, all of the available clinical information
and results of investigations obtained from records held by hospitals and physicians in private
practice were independently reviewed and adjudicated by two physicians, blinded to treatment
assignments.
Results will be presented during the conference.
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Comparing results from STICH II and STICH: craniotomy in spontaneous superficial intracerebral haemorrhage
B.A. Gregson1, E.N. Rowan2, G Murray3, P.M. Mitchell4, A. Gholkar5, A.D. Mendelow6
STICH II Investigators

Mobility after superficial spontaneous Intracerebral Haemorrhage; results from the
STICH II trial
E.N. Rowan1, B.A. Gregson2, P. Mitchell3, A.D. Mendelow4
on behalf of the STICH II Investigators

Newcastle University, Newcastle upon Tyne, UNITED KINGDOM1,Newcastle University, Newcastle upon Tyne, UNITED KINGDOM2, Edinburgh University, Edinburgh, UNITED
KINGDOM3, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM4, Royal Victoria Infirmary, Newcastle upon Tyne, UNITED KINGDOM5, Newcastle University, Newcastle
upon Tyne, UNITED KINGDOM6

Newcastle University, Newcastle upon Tyne, UNITED KINGDOM1,Newcastle University,
Newcastle upon Tyne, UNITED KINGDOM2, Newcastle University, Newcastle upon Tyne,
UNITED KINGDOM3, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM4

Background
The international STICH II trial will establish whether early surgery for superficial lobar intraBackground
cerebral haemorrhage (ICH) improves outcome compared with a policy of initial conservative
The Surgical Trial in Intracerebral Haemorrhage (STICH) and the Surgical Trial in Lobar Intreatment.
tracerebral Haemorrhage (STICH II) compare early surgery with initial conservative treatment. Methods
STICH was published in 2005 and post hoc subgroup analysis led to the identification of the
Patients were included with ICH within 1 cm of cortex, no intraventricular haemorrhage and
patients to be included in STICH II. STICH II results will be available in Spring 2013. This
within 48 hours of ictus. Haematomas were 10-100ml, motor GCS 5 or 6 and eye GCS>/=2.
paper will compare the results from the two trials.
Patients were randomised to early surgery within 12 hours or initial conservative treatment. We
Methods
will describe the pre-randomisation medical histories and pre-ICH mobility of patients recruited
STICH II is an international multicentre pragmatic randomised parallel group trial (PRCT) of
from the UK and compare them to the rest of this international cohort. We will also review genpatients with a spontaneous intracerebral haemorrhage (ICH) of between 10 and 100ml within
eral mobility and specific limb impairments at 6 months.
1 cm of the cortex surface admitted with 48 hours of ictus with a motor GCS of 5 or 6 and an
Results
eye GCS >= 2. Patients were randomised to early surgery within 12 hours or initial conserva601 patients were recruited with 83(14%) from UK and 518 from rest of world (ROW). Previtive treatment. Primary outcome is measured at 6 months using the extended Glasgow Outcome ous medical histories for UK and ROW were similar with the exception of documented hyperScale. STICH was similarly an international PRCT but with wider inclusion criteria. For this
tension; 46% UK v 70% ROW. Pre-ICH: 84% UK and 79% ROW patients were well with no
analysis cases were identified from STICH that would have been eligible for STICH II.
symptoms and 94% UK and 93% ROW patients were able to walk 200m outdoors. At the time
Results
of writing (Jan 2012), six month data collection is still on-going. All outcomes will be available
Between 2006 and 2012, 601 patients were recruited into STICH II from 78 centres in 27 coun- by spring 2013 and so at the conference we will report on mobility at 6 months. More detailed
tries. Their median age was 65, median haematoma volume was 36ml and median GCS 13.
analyses broken down by continent also will be presented.
From STICH (which recruited 1033 patients from 87 centres in 27 countries) there were 147
Conclusions
patients with superficial lobar haematomas admitted within 48 hours that would have been elSTICH II is critical to identify optimal acute treatment strategies for superficial spontaneous
igible for STICH II. These patients had a median haematoma volume of 40ml, a median GCS
ICH. Our data on the proportion of patients experiencing mobility problems at 6 months will
of 13 and a median age of 67.
also inform future rehabilitation care planning.
74 STICH patients were randomised to early surgery, of whom 49% had a favourable outcome
while 33% of the initial conservative treatment group had a favourable outcome (p= 0.065).
These cases will be compared with those from STICH II.
Conclusions
Comparing data from both studies may provide stronger evidence for the role of craniotomy in
ICH.

110

Scientific Programme

London, United Kingdom 2013
11 Large clinical trials (RCTs) B

12 Large clinical trials (RCTs) B

12:10 - 12:20

12:20 - 12:30

The Impact of Blood Pressure Variability on Stroke Recurrence: The SPS3 trial
T.S. Field1, K.L. Patton2, L.A. McClure3, C.R. Sussman4, C.L. White5, P.E. Pergola6, A. Cervantes-Arriaga7, R.A. Conwit8, R.G. Hart9, O.R. Benavente10
On behalf of the SPS3 Investigators

Does perfusion imaging lesion size or mismatch influence six month outcomes after rt-PA
given up to six hours after acute ischaemic stroke? The Third International Stroke Trial
(IST-3).
J.M. Wardlaw1, T. Carpenter2, G. Cohen3, R. von Kummer4, R. Lindley5, P. Sandercock6
The Third International Stroke Trial (IST-3) Collaborative Group

Vancouver Stroke Program, Brain Research Center, University of British Columbia, Vancouver, CANADA1,University of Alabama at Birmingham, Birmingham, USA2, University of
Alabama at Birmingham, Birmingham, USA3, Vanderbilt University, Nashville, USA4, University of Texas Health Sciences Center at San Antonio, San Antonio, USA5, University of Texas
Health Sciences Center at San Antonio, San Antonio, USA6, Neurodegenerative Research Unit,
National Institute of Neurology and Neurosurgery, Mexico City, MEXICO7, National Institute
of Neurological Disorders and Stroke, Bethesda, USA8, McMaster University, Hamilton, USA9,
Vancouver Stroke Program, Brain Research Center, University of British Columbia, Vancouver,
CANADA10

University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3,
University of Dresden, Dresden, GERMANY4, University of Sydney, Sydney, AUSTRALIA5,
University of Edinburgh, Edinburgh, UNITED KINGDOM6

Aim: Perfusion imaging (PI) can identify brain ‘at risk’ of infarction. We analysed patients
randomised in IST-3 with PI to determine if PI appearance influenced the effect of rt-PA.
Methods. IST-3 randomised 3035 patients to iv rt-PA (0.9mg/kg) or control <6 hours of acute
ischaemic stroke. 28/156 centres collected pre-randomisation CT or MR with PI; PI data were
BACKGROUND
processed centrally and read blind to other data. We scored PI lesion extent (quantitative CBF,
Blood pressure variability (BPV) has been identified as an independent and powerful risk factor CBV, MTT, Tmax) by ASPECTS and degree of mismatch between the PI and plain scan lesion
for stroke. However, the role of BPV within the same visit at baseline as a risk factor for long- (PI normal, <20%, same, >20% larger than plain scan lesion). An international expert panel
term stroke recurrence is not defined.
assessed baseline plain images (blinded) for infarct site/size. We tested associations between
METHODS
PI lesion features and 6-month outcome (OHS 0-2) with logistic regression, adjusted for time,
Participants from the Secondary Prevention of Small Subcortical Strokes (SPS3) trial were inNIHSS, age and randomisation to rt-PA. ISRCTN25765518. Results. baseline characteristics
cluded. SPS3 included patients with recent symptomatic MRI-proven lacunar infarcts. Baseline of patients in IST-3 with PI did not differ from those without. 116/129 patients had rateable PI
within-visit systolic blood pressure (SBP) BPV was defined by standard deviation (SD), coeffi- data. MTT lesions were largest, CBV smallest (p<0.0000). 46% had mismatch on Tmax. PI
cient of variation (CV; equal to SD/mean) and average real variability (ARV) of the three SBP lesions were larger (all parameters) in patients scanned <3 vs 3-6 hours, aged >80 vs <80 and
measures at the first visit. We correlated quartiles (Q) of each measure of BPV and baseline
with higher NIHSS scores. Larger PI lesions were associated with poor outcome (odds of good
characteristics and analysed the association between BPV and recurrence of all stroke (ischoutcome decreased by ∼20% per point increase in PI lesion size on ASPECTS score, signifemic and hemorrhagic), ischemic stroke and death. Long-term within-visit and visit-to-visit
icant for CBV, Tmax). There was no evidence that any PI lesion parameter on PI ASPECTS
BPV will be analysed.
score or mismatch modified rt-PA effect for 6-month outcome. The results were the same with
RESULTS
dichotomous or ordinal analyses. Conclusion. Visually rated mismatch and PI lesion extent on
There were 3020 subjects; mean follow-up of 3.7 yrs. Mean age was 63 y and 63% were male. several PI parameters did not identify additional features associated with more or less benefit
Baseline BPV was measured a mean of 70 days (SD 47) after index event. CV was well-corfrom rt-PA. Older patients and those seen <3hrs have larger PI lesions. Large lesions on any
related with SD (r=0.87) and ARV was well-correlated with SD (r=0.91) and CV (r=0.75). BPV parameter are associated with poor functional outcome. Analysis of PI volumes and outcome is
was more prevalent in Spanish and Latin American than North American participants (p<0.01). ongoing
No other baseline characteristics were significantly different among all measures of BPV. No
association between time from stroke and BPV was found. There was no association between
any measure of BPV with all recurrence of stroke, ischemic stroke, or death (ARV and recurrent stroke:Q1 REF, Q2 HR 0.68 (95% CI 0.45-0.91), Q3 0.9 (0.7-1.2),Q4 0.87(0.6-1.2). Further analysis of outcomes with long-term BPV and effects of antihypertensive treatment interventions will be presented.
CONCLUSION
Within-visit BPV at baseline is not associated with recurrent stroke within this large, well-defined cohort of lacunar stroke patients.
Further analysis of the SPS3 data, with its extensive follow-up and rigorous methodology for
BP measurement will likely elucidate the impact of BPV on stroke recurrence and cognitive
outcomes.
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Flow augmentation to prevent malignant MCA infarction in subjects presenting with
moderate to large ischemic cores
A.M. Demchuk1, J. Modi2, M. Eesa3, T. Stewart4, K. Zander5, K. Thackeray6, A. Shuaib7, M.
Goyal8
for the SENTIS Trial Investigators
University of Calgary, Calgary, CANADA1,University of Calgary, Calgary, CANADA2, University of Calgary, Calgary, 3, University of Calgary, Calgary, CANADA4, Co-Axia, Inc., Maple
Grove, USA5, NAMSA, Minneapolis, USA6, University of Alberta, Edmonton, CANADA7,
University of Calgary, Calgary, CANADA8
Background and Purpose- Hemicraniectomy is a proven treatment for malignant MCA infarction by decompressing infarcted brain preventing herniation and by improving perfusion
pressure/collateral flow limiting infarct expansion. A novel catheter treatment (NeuroFlo) also
produces flow augmentation which increases cerebral blood flow/volume without producing increased hemorrhagic risk. A post-hoc analysis sought to compare the impact of NeuroFlo versus
control in the SENTIS trial for “malignant” outcomes in subjects with moderate/large baseline
ischemic cores in the MCA territory defined by interpretation of CT early ischemic changes using baseline ASPECTS.
Methods—The SENTIS trial baseline CT scans were interpreted by consensus for baseline ASPECTS blind to treatment assignment and outcome. An ASPECTS>=7 is a small core while
an ASPECTS<7 is a moderate/large core in the MCA territory. Clinical outcome defined by 3
month mRS.
Results—Of the 515 patients enrolled in the SENTIS trial. A total of 145 subjects had a pre-randomization “moderate/large ischemic core” of baseline ASPECTS <7 . There were no imbalances in any baseline characteristics (77 in treatment arm and 68 in non-treatment arm). mRS
5-6 was seen in 21.4% of treatment arm and 35.8% of non-treatment arm (mRS 0-2/3-4/5-6
(3-level shift) in the two treatment arms p-value 0.3429 (Cochran-Mantel-Haenszel test); mRS
3-4 vs. 5-6 in the two treatment arms p-value 0.0262 (Chi-square test)). A large core baseline
ASPECTS <5 (n=48) revealed an mRS 5-6 in 17.4% of treatment arm and 40% of non-treatment arm (p=NS).
Conclusions—This post-hoc exploratory analysis of the SENTIS trial using NeuroFlo flow
augmentation suggests a potential effect on preventing a “malignant” outcome in subjects with
baseline moderate-large or large infarct cores as determined by prerandomization ASPECTS.
Flow augmentation holds promise as an option for such patients, since endovascular thrombectomy is more suitable for small ischemic cores.
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Describing the Malignant Infarction of the Middle Cerebral Artery Syndrome (MIMCA)
in the pediatric population.
A. Andrader1, I. Yau2, G. deVeber3

Surgical decompression for space-occupying hemispheric infarction: outcomes at three
years in the randomised HAMLET trial
M. Geurts1, H.B. van der Worp2, L.J. Kappelle3, G.J. Amelink4, A. Algra5, J. Hofmeijer6
for the HAMLET investigators

The Hospital for Sick Children/University of Toronto, Toronto, CANADA1,The Hospital
for Sick Children/University of Toronto, Toronto, CANADA2, The Hospital for Sick Children/
University of Toronto, Toronto, CANADA3
Background:
Large hemispheric strokes have a high risk of fatal cerebral edema and brain herniation. This
syndrome has been described as “Malignant infarction of the middle cerebral artery” (MIMCA), this is a common complication of arterial ischemic stroke seen in the adult population.
Recent studies have been done trying to identify clinical and radiological predictors for MIMCA. The early recognition is associated with better outcome. The description of this syndrome
in the pediatric population is very scarce. The goal for the study is to identify possible clinical,
radiological and electrographic features associated with MIMCA syndrome in children.
Patients and Methods:
We identified patients with a definite diagnosis of arterial ischemic stroke of the middle cerebral artery (MCA) and who developed cerebral edema requiring hemicraniectomy.
Results:
We identified 117 children carrying the diagnosis of stroke at the Stroke Program at the Hospital for Sick Children, from January 2008 to September 2012. 68 (58%) had arterial ischemic
stroke (AIS), and 30 (44%) had MCA AIS. We identified 8 patients that developed MIMCA.
Amongst these, 6/8 were boys and 2/8 were girls. The mean age was 10 years (range from 3
to 15). The most common etiology was cardioembolic (5/8). The Neurological Institutes of
Health Stroke Scale for pediatrics(PedsNIHSS) was applied retrospectively: a score equal or
above 10 points was consider moderate to severe neurological deficit at presentation, a score
less than 10 was considered mild deficit. (see table 1)
The radiologic, electrographic and hemicraniectomy timing and neurological outcomes are
summarized in table 2.
Discussion
Although MIMCA is rare in children, its early recognition and prompt surgical management
could be related with a better neurological outcome. The presence of a hyperdense MCA sign
on initial head CT, seizures and a score equal or higher than 10 at the PedsNHISS are frequently seen in children with MIMCA.

University Medical Centre Utrecht, Utrecht, THE NETHERLANDS1,University Medical
Centre Utrecht, Utrecht, THE NETHERLANDS2, University Medical Centre Utrecht, Utrecht,
THE NETHERLANDS3, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS4,
Univeristy Medical Centre Utrecht, Utrecht, THE NETHERLANDS5, Rijnstate Hospital, Arnhem, THE NETHERLANDS6
Background: In selected patients with space-occupying hemispheric infarction, early surgical
decompression after symptom onset reduces the risk of death or poor functional outcome at one
year. We assessed whether the effects of surgery are sustained at three years.
Methods: Patients with space-occupying hemispheric infarction who had been randomised to
surgical decompression or best medical treatment in the Hemicraniectomy After Middle Cerebral Artery infarction with Life-threatening Edema Trial (HAMLET) within four days after
stroke onset were followed-up until three years after randomisation. Outcome measures included functional outcome (modified Rankin Scale (mRS)), activities of daily living (Barthel Index
(BI)), death, quality of life (short form-36 (SF-36)), and place of residence. The score on the
mRS was dichotomised between good (0-3) and poor (4-6) functional outcome. Outcomes at
three years were compared with those at one year.
Results: Of 64 patients included in HAMLET, 32 were randomised to decompressive surgery.
As had been the case at one year, surgical decompression initiated within 96 hours had no effect
on the risk of poor functional outcome at three years (absolute risk reduction (ARR), 1%; 95%
CI, -21 to 22), but did reduce case fatality (ARR, 37%; 95% CI 14 to 60). In contrast to controls, patients treated with surgical decompression had improvement in their scores on the BI
between one and three years (medians, 55 vs. 70; p 0.016), as well as on the mean SF-36 physical summary score. More surgically treated patients than controls lived at home at three years
(absolute increase, 27%; 95% CI, 4 to 50). Results for the 39 patients randomised within 48
hours were comparable.
Conclusion: In patients with space-occupying infarction the benefit of decompressive surgery
for survival was sustained at three years. Patients treated with surgery improve between one
and three years with regard to the level of disability and quality of life.
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Outcome after Decompressive Hemicraniectomy in Right versus Left Hemispheric Malignant Middle Cerebral Artery Infarction
R. Bhatia1, V. Rai2, S. Singh3, M.V. Padma4, K. Prasad5, A. Suri6, M. Tripathi7, M.B. Singh8

Reduction of In-Hospital Delays in Stroke Thrombolysis: SITS-WATCH
D. Strbian1, N. Wahlgren2, R. Mikulik3, C. Price4, W. Lang5, A. Davalos6, P. Ringleb7, N.
Kostulas8, M. Uyttenboogaart9, N. Ahmed10, T. Tatlisumak11

All India Institute of Medical Sciences, New Delhi, INDIA1,All India Institute of Medical
Sciences, New Delhi, INDIA2, All India Institute of Medical Sciences, New Delhi, INDIA3, All
India Institute of Medical Sciences, New Delhi, INDIA4, All India Institute of Medical Sciences, New Delhi, INDIA5, All India Institute of Medical Sciences, New Delhi, INDIA6, All India
Institute of Medical Sciences, New Delhi, INDIA7, All India Institute of Medical Sciences, New
Delhi, INDIA8

Helsinki University Central Hospital, Helsinki, FINLAND1,Karolinska Institutet, Stockholm, SWEDEN2, International Clinical Research Center - Neurology Department, St. Anne´s
Hospital in Brno, Brno, CZECH REPUBLIC3, Newcastle University, Newcastle, UNITED
KINGDOM4, , Vienna, AUSTRIA5, , Barcelona, SPAIN6, Heidelberg University, Heidelberg,
GERMANY7, Karolinska Institutet, Stockholm, SWEDEN8, University of Groningen, Groningen, THE NETHERLANDS9,
Karolinska Institutet, Stockholm, SWEDEN10, Helsinki University Central Hospital, Helsinki,
Background Decompressive hemicraniectomy (DC) in malignant middle cerebral artery (MCA) FINLAND11
infarction reduces mortality significantly. Data comparing outcomes in either hemispheric infarction is however limited. We aimed to study outcome differences following hemicraniectomy Background In patients with acute ischemic stroke: the sooner the thrombolysis treatment is
between right and left malignant MCA hemispheric infarction Methods All patients undergoing adminis-tered after symptom onset – the better the outcome. This delay can be dissected into
DC for malignant MCA infarcts were prospectively enrolled. Details of demographics, baseline onset-to-door time and door-to-needle time (DNT). Of the two, DNT can be directly influenced
risk factors and surgery were noted. All patients were followed up for one year to assess outby streamlining of acute stroke care. We launched the SITS-WATCH project to minimize DNT
comes. Modified Rankin score (mRS) of ≤4 was defined as a good outcome. Results 36 patients in centers contributing to-wards the SITS registry.
underwent DC. There were 20 patients with right (group1) and 16 patients with left (group2)
Methods An itemized detailed questionnaire including factors known to influence DNT was
hemispheric infarction. There was no difference in mean age, sex, time from onset to surgery,
sent to all SITS centers to identify the reasons for long in-hospital delays. Based on the replies
GCS, midline shift, cause of stroke, risk factors of stroke or duration of ICU and hospital stay
from centers willing to participate in SITS-WATCH, we prepared a list of interventions that
between the two groups. Mean NIHSS at admission in group 1 was 17.63±3.2 as compared to
could be considered in order to reduce DNT (assuming these were permitted by national legis20.6±2.7 in group 2;p=0.006. Good outcome at one year was achieved by 45% (9/20) patients
lation). The current DNT was analyzed.
in group 1 as compared to 62% (9/16) in group 2;p=0.651. Mortality at one year follow up was Results Median of DNT in all SITS centers is 65 minutes without any major change within the
55% (11/20) in group1 and 25% (4/16) in group 2;p =0.07. Odds of death one year after stroke last 10 years, whereas it was 75 minutes in the last 3 years for 94 centers from 27 countries
were 3.66 times greater among patients with right hemispheric malignant MCA infarction as
willing to partici-pate in SITS-WATCH (compared with 20 minutes in Helsinki center). Based
compared to left; p value= 0.076 ( 95% CI, 0.87 – 15.3 ). Conclusion No difference in longterm on the itemized question-naire, we identified several possible actions to reduce DNT, the most
good outcome was observed in either hemispheric infarctions after decompressive hemicraimportant of which are: 1) Pre-notification by the Emergency Medical Service (EMS) personniectomy. More patients were severely disabled or died with right hemispheric infarctions. De- nel, directly to dedicated stroke physician. 2) EMS personnel obtain basic laboratory and vital
compressive hemicraniectomy should be offered as a lifesaving surgery to either hemispheric
parameters, one-lead ECG, and insert an IV line with a large-bore needle during transport. 3)
infarction.
During transport, order all necessary laboratory tests and imag-ing, and review electronic chart
records (history, medications, recent laboratory results, possible con-traindications). 4) Implement point-of-care INR. 5) Empty the CT room prior to patient’s arrival, trans-port the patient
from ambulance directly to CT room, where you deliver thrombolysis.
Conclusion SITS-WATCH centers will be provided with recommendations to reduce DNT and
the impact of implementation will be assessed.
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Stroke thrombolysis: Save a minute – save a day
A. Meretoja1, M. Keshtkaran2, T. Tatlisumak3, M.W. Parsons4, S.M. Davis5, G.A. Donnan6, L.
Churilov7

BASELINE NIHSS-ADJUSTED TIME WINDOW FOR IV TPA IN ACUTE ISCHEMIC
STROKE
M. MUCHADA LOPEZ1, M. RUBIERA DEL FUEYO2, D. RODRIGUEZ- LUNA3, J. PAGOLA PEREZ DE LA BLANCA4, A.A. FLORES FLORES5, J. ARAUJO KALLAS6, E.
SANJUAN MENENDEZ7, P. MELER AMELLA8, J. ALVAREZ SABIN9, M. RIBO JACOBI10, C.A. MOLINA CATERIANO11

University of Melbourne, Melbourne, AUSTRALIA1,The Florey Institute of Neuroscience
and Mental Health, Melbourne, AUSTRALIA2, Helsinki University Central Hospital, Helsinki,
FINLAND3, John Hunter Hospital, Newcastle, AUSTRALIA4, The Royal Melbourne Hospital, Melbourne, AUSTRALIA5, The Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA6, The Florey Institute of Neuroscience and Mental Health, Melbourne,
AUSTRALIA7

VALL D’HEBRON UNIVERSITY HOSPITAL, BARCELONA, SPAIN1,VALL D’HEBRON UNIVERSITY HOSPITAL, BARCELONA, SPAIN2, VALL D’HEBRON UNIVERSITY HOSPITAL, BARCELONA, SPAIN3, VALL D’HEBRON UNIVERSITY HOSPITAL,
BARCELONA, SPAIN4, VALL D’HEBRON UNIVERSITY HOSPITAL, BARCELONA,
BACKGROUND
SPAIN5, VALL D’HEBRON UNIVERSITY HOSPITAL, BARCELONA, SPAIN6, VALL
Although intravenous thrombolytic therapy (tPA) for ischaemic stroke is more effective when
D’HEBRON UNIVERSITY HOSPITAL, BARCELONA, SPAIN7, VALL D’HEBRON UNIdelivered early after symptom onset, in-hospital delays of >60 mins are common. We quantified VERSITY HOSPITAL, BARCELONA, SPAIN8, VALL D’HEBRON UNIVERSITY HOSPIthe benefit patients gain from faster treatment.
TAL, BARCELONA, SPAIN9,
METHODS
VALL D’HEBRON UNIVERSITY HOSPITAL, BARCELONA, SPAIN10, VALL D’HEBRON
Observational data of consecutive tPA cases (n=2258) from SITS-Australia and Helsinki
UNIVERSITY HOSPITAL, BARCELONA, SPAIN11
thrombolysis registries were used to provide real-life distributions of age, gender, stroke severity, treatment delays and 3-month modified Rankin Scale (mRS) in standard practice. The treat- Background: The beneficial effect of tPA on functional outcome decreases progressively overment effect of tPA over time was derived from the published meta-analysis of tPA trials and
time. However, given the differential pattern of arterial occlusion, stroke severity and speed of
this was used to model the shift in 3-month mRS distributions with reducing treatment delays.
ischemic lesion growth among candidates for reperfusion, the time window should be adjusted
These mRS probabilities were further used to estimate expected lifetimes and levels of disabil- accordingly. We aim to identify the impact of the time-to-treatment according to stroke severity
ity for individual patients and then to derive disability adjusted life years (DALYs) gained by
on functional outcome in patients with acute ischemic stroke. Methods: Were included patients
faster treatment.
treated with tPA in a University Hospital from 2001-2011. Patients were grouped according to
RESULTS
NIHSS severity in minor NIHSS≤8, moderate NIHSS 9-15 and severe stroke NIHSS≥16. We
The median patient was 70 years of age, had NIHSS of 10 and was treated 125 mins from
sequentially analyzed time-to-treatment to achieve favorable outcome, defined as mRS ≤2 at 3
stroke onset. Reducing this delay by 20 mins resulted in one month of extra disability-free
months. Results: Of a total of 514 patients, 22.2% had minor stroke, 31.5% moderate stroke,
life. In the whole tPA cohort each minute gained provided 1.3 (95% CI 1.30-1.34) days of exand 46.3% severe stroke. Favorable outcome occurred in 79.6%, 62.1%, and 26.9% respectivetra healthy life. When older age was down-weighted as is often done for societal reasons, each ly. In patients with minor stroke, time-to-treatment did not predict outcome. In these patiens,
minute still provided 0.87 (0.85-0.88) days of healthy life. The effect of being faster varied
younger age (OR 0.234; 95% CI 0.063-0.866; p=0.03), previous mRS score (OR 0.852; 95%
with the patients’ life-expectancy - per minute saved it was: 0.5 days gained for old & severe
CI 0.756-0.960; p=0.009), and absence of proximal occlusion (OR 0.035; 95% CI 0.004-0.332;
(age 82, NIHSS 22), 0.7 days for old & mild (age 87, NIHSS 4), 1.6 days for young & mild
p=0.004) independently predicted favorable outcome. In moderate stroke patients, time-to(age 30, NIHSS 3), and 2.1 days for young & severe (age 32, NIHSS 23).
treatment ≤ 120min (OR 0.136; 95% IC: 0.024-0.784; p=0.026) and age (OR 0.904; 95% IC:
CONCLUSIONS
0.842-0.970; p=0.005) emerged as independent predictors of favorable outcome. In severe
Time does matter. Reasonably achievable reductions of 15-30 mins in stroke thrombolysis destroke patients, time-to-treatment did not predict favorable outcome. Adjusting for associated
lays result in weeks to months of additional healthy life for each treated patient. For the greatvariables only age was an independent predictor (OR 0.941, 95% CI 0.896-0.988; p=0.015).
est gains, thrombolysis would have to be given pre-hospital. Failing that, stroke centres should Conclusions: The impact of time-to-treatment on favorable outcome varies widely depending
work on shortening their door-to-needle time to <30 minutes.
on baseline stroke severity. The window for favorable outcome was ≤120 min for moderate
strokes. In contrast, time-to-treatment appeared unrelated to functional outcome in minor and
severe stroke.
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Rapid reductions in door-to-needle times through implementation of the Helsinki model
for reduced stroke thrombolysis delays at the Royal Melbourne Hospital.
A. Meretoja1, L. Weir2, M. Ugalde3, N. Yassi4, B. Yan5, P. Hand6, M. Truesdale7, S.M. Davis8,
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Reducing Thrombolysis Call to Needle Times – Preliminary Results from the Stroke90
Project
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BACKGROUND
Foundation Trust, Salisbury, UNITED KINGDOM8, Yeovil District Hospital NHS Foundation
Although intravenous thrombolytic therapy (tPA) for stroke is more effective when delivered
Trust, Yeovil, UNITED KINGDOM9,
early after symptom onset, in-hospital delays of >60 minutes are common. The Helsinki model Great Western Hospitals NHS Foundation Trust, Swindon, UNITED KINGDOM10, Great Westof thrombolysis with a median 20 minutes door-to-needle time (DNT) was initially described at ern Ambulance Service NHS Trust, Chippenham, UNITED KINGDOM11, South Western Amthe 2012 European Stroke Conference, but has not been tested in other healthcare settings.
bulance Service NHS Foundation Trust, Exeter, UNITED KINGDOM12, University Hospitals
METHODS
Bristol NHS Foundation Trust, Bristol, UNITED KINGDOM13, Avon Gloucestershire Wiltshire
The existing “code stroke” model at the Royal Melbourne Hospital was evaluated and restruc- and Somerset Cardiac and Stroke Network, Bristol, UNITED KINGDOM14
tured in early 2012 to include key components of the Helsinki model: 1) Ambulance pre-notification with patient details alerting the stroke team to meet the patient in the ED foyer; 2) PaBackground: Reducing thrombolysis call to needle times is a high priority for stroke services
tients transferred directly from triage onto the CT table on the ambulance stretcher and; 3) tPA to improve outcomes. The AGWS Cardiac and Stroke Network in England set up the Stroke90
delivered on the CT table immediately after imaging. We analysed our prospective consecutive Project, which includes 8 hospitals and 2 ambulance services, in May 2012 to influence the
tPA registry for effects of these protocol changes on our DNT following implementation during whole thrombolysis pathway and set an expectation that patients would receive thrombolysis
business hours (8am-5pm Mon-Fri) from May 2012.
within 90 minutes of call for help. Along with other changes and increased training, a ‘Direct to
RESULTS
CT’ policy was introduced to enable ambulance paramedics to transport potential thrombolysis
There were 48 patients treated with tPA in the 8 months following the protocol change. Compatients directly to the CT scanner to be met en route by stroke teams to hasten the process of
pared to 85 patients treated in 2011, the median (IQR) DNT was reduced from 61 (43-75) min- assessment and treatment.
utes to 46 (24-79) mins (p=0.040). All of the effect came from the change in the in-hours DNT, Methods: Baseline data were available for the period immediately before project launch (condown from 43 (33-59) to 25 (19-48) mins (p=0.009), whilst the out-of-hours delays remain un- trols; n=100). A sample size calculation showed that data for 91 patients would be needed to
changed, 67 (55-82) to 62 (44-95) mins (p=0.835).
detect a difference of 5 minutes with a significance level of 0.05 and power of 0.80. Data are
CONCLUSIONS
available for patients thrombolysed from September to November 2012 after project launch
We demonstrated rapid transferability of an optimized tPA protocol across different healthcare
(cases; n=125). Data are presented as medians and the Wilcoxon rank sum and chi- square tests
systems. With ambulance, ED, and stroke teams cooperating we succeeded in the absence of a used for analysis.
dedicated neurological emergency department or electronic patient records featured in the Finn- Results: Median NIHSS was 12 for controls and 11 for cases (p=0.814). The proportion thromish system. The key components of pre-notification and direct-to-CT transfer produce the bulk bolysed out of hours was 60% vs. 46.4% (p=0.042). The following were the median time interof the results. Workforce issues have limited providing the same service level 24/7 although
vals (in minutes) for controls and cases; call to hospital time 55 vs. 57 min (p= 0.796), door to
pre-notification has now been extended to out-of-hours and telemedicine may offer future bene- CT time 28 vs. 21 min (p=0.019), CT to needle time 38.5 vs. 30 min (p= 0.003), door to needle
fits.
time 75 vs. 56 min (p<0.001) and onset to needle time 160.5 vs. 130 min (p=0.006). Call to
needle time was 131 vs. 103.5 min (p <0.001).
Conclusion: The Stroke90 Project is beginning to have a significant effect in reducing call to
needle times via modification of the entire thrombolysis pathway, although there was a difference in the proportion thrombolysed out of hours. Implementation of the project continues and
further results will be available in due course.
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Factors Influencing Door-To-Imaging Time: Analysis of the SITS-EAST Registry
M. Harsany1, P. Kadlecova2, V. Svigelj3, J. Korv4, V.B. Kes5, A. Vilionskis6, Y. Krespi7, R.
Mikulik8

Reducing in-hospital delay in stroke thrombolysis: experience in a tertiary hospital emergency department in China
X. Cheng1, Y. Ling2, K. Fang3, H. Liu4, Z. Hu5, Q. Dong6
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Center, St. Anne´s Hospital in Brno, Brno, CZECH REPUBLIC2, Department of Vascular Neurology and Neurological Intensive Care, University Medical Centre Ljubljana and Zdravstveni
Nasveti, Ljubljana, SLOVENIA3, Department of Neurology and Neurosurgery, University of
Tartu, Tartu, ESTONIA4, Department of Neurology, Sestre Milosrdnice University Hospital
Centre, Zagreb, CROATIA5, Department of Neurology and Neurosurgery, Vilnus University
and Republican Vilnius University Hospital, Vilnius, LITHUANIA6, Memorial Hospital Stroke
Rehabilitation and Research Center, Istanbul, TURKEY7, International Clinical Research Center - Neurology Department, St. Anne´s Hospital in Brno, Brno, CZECH REPUBLIC8

Department of Neurology and Institute of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA1,Department of Neurology and Institute of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA2, Department of Neurology and Institute of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA3, Department of Nursing, Huashan
Hospital, Fudan University, Shanghai, CHINA4, Emergency Department, Huashan Hospital,
Fudan University, Shanghai, CHINA5, Department of Neurology and Institute of Neurology,
Huashan Hospital, Fudan University, Shanghai, CHINA6

Background: Efficacy of thrombolytic therapy for ischemic stroke decreases with time elapsed
from symptom onset. Results from China National Stroke Registry showed that in-hospital
delay resulting in time window beyond 3 hours is the most common reason for not giving inBackground: Brain imaging is necessary and also logistically the most difficult task before
travenous thrombolysis in patients arriving within 3 hours of symptom onset. We hope that
thrombolysis. To improve door-to-needle time (DNT), it is therefore important to understand
optimizing our emergency thrombolytic protocols could reduce in-hospital delays. Methods: A
if 1) longer door-to-imaging time (DIT) results in longer DNT, 2) hospitals have different perseries of interventions to reduce treatment delays were implemented since July 2011. In-hospiformance with respect to DIT, and 3) patient and hospital characteristics predict DIT. Methods: tal delays were analyzed as annual median door to needle time (DNT) in minutes and the rate of
Prospectively collected data in the Safe Implementation of Treatments in Stroke EAST regisDNT≤60 minutes. Results: A total of 2,564 patients with cerebral infarction were admitted betry from Central/Eastern European countries between 2008 and 2011 were analyzed. Hospital
tween January 2008 and December 2012, 113 patients received intravenous thrombolytic theracharacteristics were obtained through questionnaire from each center. DIT≤25 minutes was
py. The median age was 68 year-old (interquartile range [IQR]: 57-74) and 64.6% were males.
selected as the outcome based on previous reports and recommendations. Patient- and hospiThe baseline median National Institutes of Health Stroke Scale (NIHSS) score was 10(IQR
tal-level independent predictors of DIT≤25 min were identified by general estimation equations 6-14). Percentage of thrombolytic use was increased from 1.9% to 9.2% （P<0.001）. Median
method. Results: Hospital characteristics were obtained from 6 of 9 SITS-EAST countries,
DNT was reduced from 100 minutes (IQR 86-112) to 74 minutes (IQR 55-99) (P<0.001). Rate
where 4212 patients were treated with thrombolysis within 4.5 hours of symptom onset. After
of DNT ≤ 60 minutes was increased from 6.5% to 34.1% (P=0.003). Conclusions: Achieving
excluding patients with missing values, 3631 (86%) were further analyzed. A DIT≤25 minutes DNT≤60 minutes for the majority of thrombolytic therapy candidates is still our goal. Further
was accomplished in 2464 (68%) patients. In different centers, rate of patients with DIT ≤25
simplifying the thrombolytic procedures to treat the patients faster will help us to achieve this
min ranged from 3 to 93% (median 65%, IQR 50-80%). Patients with DIT≤25 min had shorter goal in the future.
DNT (median 60 min) than patients with DIT>25 min (median 86 min; p <0.001). Following
variables independently predicted DIT≤25 min: longer time from stroke onset to admission
(onset-to-admission time 91-180 versus 0-90 min, OR 1.6; 95%CI 1.3 to 1.8), then distance between place of admission to hospital and CT scanner ≤5 min (OR 2.9; 95%CI 1.7 to 4.7), no or
minimal neurological deficit before stroke (OR 1.3, 95%CI 1.02 to 1.5), and diabetes mellitus
(OR 0.8, 95%CI 0.7 to 0.97). Conclusion: DIT can be improved in many centers and especially
in patients arriving to hospital early after stroke symptom onset. Place of admission to hospital
should be closer than 5 minutes of transportation time to CT scanner.
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Tempo of penumbral tissue loss in acute stroke: the collaterals set the pace.
S. Jung1, M. Gilgen2, J. Slotboom3, M. El-Koussy4, C. Zubler5, M.L. Mono6, M. Heldner7, P.
Mordasini8, G, Schroth9, H.P. Mattle10, M. Arnold11, U. Fischer12, J. Gralla13
Department of Neurology and Neuroradiology, Inselspital,University Hospital Bern and
University of Bern, Bern, SWITZERLAND1,Department of Neurology, Inselspital,University Hospital Bern and University of Bern, Bern, SWITZERLAND2, Department of Neuroradiology, Inselspital,University Hospital Bern and University of Bern, Bern, SWITZERLAND3,
Department of Neuroradiology, Inselspital,University Hospital Bern and University of Bern,
Bern, SWITZERLAND4, Department of Neuroradiology, Inselspital,University Hospital Bern
and University of Bern, Bern, SWITZERLAND5, Department of Neurology, Inselspital,University Hospital Bern and University of Bern, Bern, SWITZERLAND6, Department of Neurology,
Inselspital,University Hospital Bern and University of Bern, Bern, SWITZERLAND7, Department of Neuroradiology, Inselspital,University Hospital Bern and University of Bern, Bern,
SWITZERLAND8, Department of Neuroradiology, Inselspital,University Hospital Bern and
University of Bern, Bern, SWITZERLAND9,
Department of Neurology, Inselspital,University Hospital Bern and University of Bern, Bern,
SWITZERLAND10, Department of Neurology, Inselspital,University Hospital Bern and University of Bern, Bern, SWITZERLAND11, Department of Neurology, Inselspital,University
Hospital Bern and University of Bern, Bern, SWITZERLAND12, Department of Neuroradiology, Inselspital,University Hospital Bern and University of Bern, Bern, SWITZERLAND13
OBJECTIVE: To identify factors that determine the evolution of the penumbra in patients who
received endovascular therapy because of proximal middle cerebral artery (MCA) occlusion.
METHODS: 51 patients with M1 or M2 occlusions in whom at least minimal reperfusion (TICI
score > 0) was achieved were included in this analysis. Their penumbra was assessed with perfusion (PWI) and diffusion weighted imaging (DWI). Loss of penumbral volume was defined
as difference of post- minus pre-treatment DWI-volumes and calculated in percent of pre-treatment penumbral volume. Correlations between baseline characteristics, reperfusion, collaterals,
time to reperfusion and penumbral volume loss were assessed using analysis of covariance.
RESULTS: Collaterals (p=0.003), reperfusion (p=0.003) and their interaction (p=0.007) independently influenced penumbral tissue loss, but not time from MR (p=0.052) or from symptom
onset to reperfusion (p=0.728). When collaterals were poor 22% of penumbral volume was lost,
when moderate 8% and when good 7%. Patients achieving good reperfusion and having good
collaterals experienced a linear penumbral loss of 5% each hour (p=0.012) corresponding to a
mean loss of 0.47 mL penumbra per hour, while in patients with poor or moderate collaterals
loss was nonlinear and larger.
INTERPRETATION: Collaterals and reperfusion are the main factors determining loss of penumbral volume in patients with MCA occlusions. In patients with good collaterals, time to successful reperfusion accounts only for a minor fraction of penumbral volume loss and collaterals
may slow down penumbra loss. These results support the hypothesis that good collaterals extend the time window for acute stroke treatment.
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Percentage of penumbral tissue loss in dependence of time (n=51).

10:30-12:30 Oral Session Room 9,10
Stroke prevention A
Chairs: A. Algra, The Netherlands and K.S. Wong, Hong-Kong
1 Stroke prevention A
10:30 - 10:40
Stroke risk markers of blood pressure variability: associations with Chronic Kidney Disease (CKD) and identification in primary care
D.S. Lasserson1, N. Scherpbier de haan2, J.F.M. Wetzels3, W.J.C. de Grauw4, V.A. van
Gelder5, M.C.J. Biermans6, C. van Weel7, C.A. O’Callaghan8
Department of Primary Care Health Sciences, University of Oxford, Oxford, UNITED
KINGDOM1,Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS3,
Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS4, Radboud
University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS5, Radboud University
Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS6, Radboud University Nijmegen
Medical Centre, Nijmegen, THE NETHERLANDS7, Nuffield Department of Medicine, University of Oxford, Oxford, UNITED KINGDOM8

Percentage of penumbral tissue loss in dependence of time in patients with good collaterals and
TICI 2b/3 reperfusion but without asymptomatic ICH (n=15)

Background
High variability in visit-to-visit office BP measurements identifies patients at very high risk of
stroke in cohorts of patients with TIA and in large hypertension treatment trials. CKD is strongly associated with greater cardiovascular risk, but known risk factors such as elevations in
mean blood pressure do not fully account for the excess risk. We hypothesised that worsening
CKD stage is associated with greater variability in visit-to-visit blood pressure and so can be
used to identify patients with accelerated stroke risk in primary care.
Methods
Data were analysed from a population of 207,468 patients registered at 47 primary care practices in the CONTACT study in Nijmegen, Netherlands. Measures of BP variability that are
associated with stroke risk were analysed: successive residual variability independent of mean
(SRVIM), absolute residual variability independent of mean (ARVIM) and standard deviation
independent of mean (SDIM). Two way analyses of variance (ANOVA) tested the interaction
between BP variability, age and CKD stage.
Results
63,073 patients (CKD stage 3-5 prevalence 11.3%) aged >18 had at least one measure of renal
function. Of these 19,175 (30%) had at least 7 blood pressure measurements for variability assessment. Associations were seen with increased variability and age as ARVIM, SRVIM and
SDIM all increased with each age decile (ANOVA, p<0.001 for all three measures). However, variability increased with both age and CKD as a significant relationship was observed
between worsening CKD stage and increased BP variability within all age deciles (Two way
ANOVA, ARVIM F = 1.6, p = 0.020, SRVIM F = 1.7 p = 0.020, SDIM F = 1.6, p = 0.035).
Conclusion
Reduced renal function is associated with increased BP variability at all ages. Patients with
high stroke risk BP patterns are easily identifiable in primary care from routine clinical data
and should be targeted for further prognostic and intervention studies to reduce stroke.
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Effect of sonolysis on a risk reduction of brain infarction during carotid endarterectomy
or stenting. A prospective study.
D. Skoloudik1, M. Kuliha2, M. Roubec3, E. Hurtikova4, R. Herzig5, A. Goldirova6, V. Prochazka7, T. Jonszta8, D. Czerny9, J. Krajca10, T. Hrbac11, D. Otahal12, D. Sanak13, M. Kral14, K. Langova15
Palacky University Olomouc, Olomouc, CZECH REPUBLIC1,University Hospital Ostrava,
Ostrava, CZECH REPUBLIC2, University Hospital Ostrava, Ostrava, CZECH REPUBLIC3,
University Hospital Ostrava, Ostrava, CZECH REPUBLIC4, Palcky University Olomouc, Olomouc, CZECH REPUBLIC5, University Hospital Ostrava, Ostrava, CZECH REPUBLIC6, University Hospital Ostrava, Ostrava, CZECH REPUBLIC7, University Hospital Ostrava, Ostrava,
CZECH REPUBLIC8, University Hospital Ostrava, Ostrava, CZECH REPUBLIC9,
University Hospital Ostrava, Ostrava, CZECH REPUBLIC10, University Hospital Ostrava,
Ostrava, CZECH REPUBLIC11, University Hospital Ostrava, Ostrava, CZECH REPUBLIC12,
University Hospital Olomouc, Olomouc, CZECH REPUBLIC13, University Hospital Olomouc,
Olomouc, CZECH REPUBLIC14, Palacky University Olomouc, Olomouc, CZECH REPUBLIC15
Background: Sonolysis is a new therapeutic option for the acceleration of arterial recanalization. The aim of the study was to confirm risk reduction of brain infarction during carotid endarterectomy (CEA) and carotid stenting (CAS) using sonolysis.
Methods: All consecutive patients 1/ with internal carotid artery stenosis >70%, 2/ indicated to
CEA or CAS, 3/ with signed informed consent were enrolled to the prospective study during 26
months. Patients were randomized into 2 groups: Group 1 with sonolysis during intervention
and Group 2 without sonolysis. Neurological examination and brain magnetic resonance imaging (MRI) were performed before and 24 hours after intervention in all patients. Occurrence of
new brain infarctions (including infarctions &#8805;0.5 cm3), 30-day mortality and morbidity
were statistically evaluated using T-test.
Results: 147 patients were included in the study. Out of the 70 patients (55 males, mean age
65.5±7.3 years) randomized to sonolysis group (Group 1), 35 underwent CEA (Group 1a) and
35 CAS (Group 1b). Out of the 77 patients (47 males, mean age 65.8±7.9 years) randomized
to control group (Group 2), 34 underwent CEA (Group 2a) and 43 CAS (Group 2b). New
ischemic brain infarctions on follow-up MRI were found in 22 (31.4%) patients in Group 1;
6 (17.1%) in Group 1a and 16 (45.7%) in Group 1b. In Group 2, new ischemic brain infarctions were found in 33 (42.9%) patients; 10 (29.4%) in Group 2a and 23 (53.5%) in Group 2b
(P>0.05 in all cases). New ischemic brain infarctions &#8805;0.5 cm3 were found in 6 (8.6%)
patients in Group 1 and in 16 (20.8%) patients in Group 2 (P=0.019). Symptomatic stroke occurred in 3 patients (1 in Group 1b, 1 in Group 2a, 1 in Group 2b). No adverse events related to
sonolysis were observed.
Conclusion: Sonolysis seems to be effective in the prevention of large ischemic brain infarctions during CEA and CAS.Supported by IGA MH CR grants NT/11046-6/2010; NT/113865/2010; NT/13498-4/2012.
ClinicalTrials.gov NCT01591005.
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Patients with prior
stroke/TIA
at baseline in RE-LY
(randomised set)

10:50 - 11:00
Clinical Outcomes of Patients with Previous Transient Ischaemic Attack or Stroke – a
Subgroup Analysis of the Long-Term Extension of Dabigatran in Patients with Atrial
Fibrillation (RELY-ABLE) Study
H.-C. Diener1, L. Wallentin2, M. Brueckmann3, H. Noack4, J. Eikelboom5, M. Ezekowitz6, A.
Clemens7, P. Reilly8, S. Yusuf9, S. Connolly10
University Duisberg-Essen, Essen, GERMANY1,Uppsala Clinical Research Centre, University Hospital, Uppsala, SWEDEN2, Boehringer Ingelheim Pharma GmbH & Co KG, Ingelheim
am Rhein, GERMANY3, Boehringer Ingelheim Pharma GmbH & Co KG, Ingelheim am Rhein,
GERMANY4, Population Health Research Institute, McMaster University, Hamilton, CANADA5, Cardiovascular Research Foundation, New York, USA6, Boehringer Ingelheim Pharma
GmbH & Co KG, Ingelheim am Rhein, GERMANY7, Boehringer Ingelheim Pharmaceuticals, Ridgefield, USA8, Population Health Research Institute, McMaster University, Hamilton,
CANADA9,
Population Health Research Institute, McMaster University, Hamilton, CANADA10

Stroke
Major bleed
Major GI bleed
Death

Patients with prior
stroke/TIA
at baseline in RELY-ABLE
(randomised and without
treatment discontinuation
in RE-LY)
DE 110 mg DE 150 mg DE 110 mg DE 150 mg
bid
bid
bid
bid
(N = 1195) (N = 1233) (N = 619)
(N = 650)
%/yr
%/yr
%/yr
%/yr
2.2
1.9
2.7
2.2
2.7
4.2
3.0
4.3
1.2
2.0
1.7
1.8
3.2
4.4
2.7
2.5

BACKGROUND
The RELY-ABLE study, which provides additional double-blind randomized follow-up of patients receiving dabigatran etexilate (DE) after having completed RE-LY, has recently demonstrated that, over the total follow-up of > 4 years, the rates of stroke and major bleeding remain
low on DE and are consistent with those seen during RE-LY. The benefits of DE 110 mg and
DE 150 mg twice daily in patients who had a previous stroke or transient ischaemic attack
(TIA) at baseline in RE-LY were consistent with those of other patients in RE-LY, where DE
150 reduced stroke or systemic embolism and DE 110 was non-inferior compared with warfarin. The following analysis examined the subgroup of patients with previous stroke/TIA (when
enrolled in or during RE-LY) in their additional follow-up period in the RELY-ABLE study.
METHODS
Patients were eligible for RELY-ABLE if they were participating in RE-LY, randomized to
double-blinded DE and had not permanently discontinued from study medication at the time of
the final RE-LY visit. This post hoc sub-analysis comprised patients with previous stroke/TIA
at baseline in RE-LY and patients who had stroke/TIA during RE-LY and who continued study
treatment.
RESULTS
Of 5851 patients entering RELY-ABLE, 1269 (21.7%) had previous stroke or TIA. Patients
with prior stroke/TIA who entered RELY-ABLE were on average 1.7 years older than respective patients entering RE-LY. Within RELY-ABLE, the annual event rates for major clinical
outcomes remained consistent with those in RE-LY for the patient population with prior stroke/
TIA (Table 1).
CONCLUSIONS
During 2.3 years of additional treatment in RELY-ABLE (total mean follow up of 4.3 years),
rates of stroke, major bleeding, major GI bleeding and death in patients with prior stroke or
TIA remain low on dabigatran and results observed during the RELY-ABLE follow-up period
are consistent with those seen during RE-LY.
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Classification, Prognosis and Response to Treatment of Lacunar Strokes Based on Likely
Pathogenic Mechanism: The SPS3 Trial
O.R. Benavente1, L.A. McClure2, C. Bazan3, D. Anderson4, J. Roquer5, R.G. Hart6

Low risk of ischaemic stroke distal to asymptomatic carotid stenosis on contemporary
medical treatment: population-based cohort study
M.T. Cooney1, L. Marquardt2, Z. Mehta3, L. Li4, P.M. Rothwell5
of behalf of the oxford Vascular Study

University of British Columbia, Vancouver, CANADA1,University of Alabama at Birmingham, Birmingham, USA2, University of Texas, San Antonio, USA3, University of Minnesota,
Miniapolis, USA4, Hospital del Mar, Barcelona, SPAIN5, University of McMaster, Hamilton,
CANADA6
Background:
Lacunar infarcts are the most common clinical manifestation of small vessel disease (SVD),
mostly due to occlusion of a small penetrating artery. However, other mechanisms of brain
ischemia can be responsible. We aimed to characterize lacunar strokes based on their likely
pathogenic mechanism.
Methods:
Data are from the Secondary Prevention of Small Subcortical Strokes (SPS3) trial. Baseline
lacunar strokes were classified into 3 categories based on MRI (single vs multiple infarcts) and
MRA (intracranial stenosis) findings: 1) Likely-SVD (multiple infarcts + no stenosis or stenosis
on other vascular territory of index event); 2) Probable-SVD (single infarct + no stenosis) and
3) Unlikely-SVD (single or multiple infarcts + stenosis in the same territory of index event).
Results:
Out of 2804 patients, 1051 (37%) were classified as likely-SVD, 1403 (50%) as probable-SVD
and 350 (17%) as unlikely-SVD. Non-hispanic whites had more probable-SVD (54%), blacks
had more unlikely-SVD disease (23%) and hispanics more likely-SVD (34%) (p<0.0008).
Those classified as unlikely-SVD were older, and had more hypertension, diabetes and hyperlipidemia (93%, 51% and 54% respectively) than the other groups (p<0.001). Recurrent
strokes occurred among 99 with likely-SVD, 75 with probable-SVD and 37 with unlikely-SVD
(p<0.001). Annual recurrence rate for ischemic stroke was 3% for likely-SVD, 2% for probable-SVD and 3% unlikely-SVD. The effect of antiplatelet therapy (ASA vs. ASA+clopidogrel)
and systolic blood pressure targets (“higher group” 130-149 mmHg vs. “lower group” <130
mmHg) by pathogenic mechanism will be presented.
Conclusions:
In this large, well-defined cohort of lacunar stroke patients we identified, based on neuroimaging features, three distinct groups with likely distinct pathogenic mechanisms Differences in demographics and vascular risk factors are present among the groups. Ongoing analysis of SPS3
will likely elucidate the heterogeneity of lacunar stroke respect to prognosis and response to
therapy.
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Nuffield Dept of Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM1,Dept of Neurology, University of Erlangen, Erlangen, GERMANY2, Nuffield Dept of
Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM3, Nuffield Dept of
Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM4, Nuffield Dept of
Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM5
BACKGROUND: Carotid endarterectomy reduces risk of stroke compared to best medical
therapy (BMT) alone in patients with ≥ 60% asymptomatic carotid stenosis. However, BMT
has improved in recent years and the risk of cerebrovascular events distal to asymptomatic carotid stenosis in patients on BMT only may have fallen. METHODS: In a population-based
study of all patients with TIA or stroke (Oxford Vascular Study), we studied the risk of cerebrovascular events distal to clinically significant (≥50% stenosis by NASCET method; ≥70%
stenosis by ECST method) asymptomatic carotid stenosis in patients recruited consecutively
from 2002-2012 and given contemporary medical treatment. RESULTS: Of 1,715 consecutively imaged patients presenting with stroke or TIA, 285 had significant stenosis of at least
one carotid bifurcation, which was asymptomatic in 129 patients (mean age 76.5 years; 39%
women; 45% aged ≥80 years). During 476 patient-years of follow-up (mean = 3.7 years), there
were 9 - 3 strokes and 6 TIAs. The average annual risks ischaemic events in the territory of
an asymptomatic stenosis were 0.63 (95%CI: 0.20 to 1.95) for any ipsilateral carotid territory
ischaemic stroke (3 events) and 1.29 (95%CI: 0.58 to 2.86) for ipsilateral TIA (6 events). Of the
three patients with ipsilateral stroke, two had disabling events associated with atrial fibrillation
at the time of stroke, and one had a non-disabling definite non-cardioembolic stroke. CONCLUSIONS: The risk of definite non-cardioembolic ischaemic stroke distal to an asymptomatic
carotid stenosis on contemporary medical treatment was low (one event in 476 patient-years),
raising uncertainty about the benefit of carotid revascularisation in this patient group.
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TABLE 1: Baseline Characteristics
11:20 - 11:30
2010
2010
2012(
2012
(n=)
(%)
n=)
(%)
Irish Heart Foundation Stroke Media Campaign – Improved recognition and response to
Sex:
Male 485
48.5
473
47.3
stroke in the Dublin Mid Leinster Stroke Network Population.
Female 515
51.5
527
52.7
B.B. Drumm1, M. Walsh2, T. Laher3, T. Coughlan4, D. O’Neill5, D.R. Collins6
Age:
1
2
15-44 ye- 572
57.2
578
57.8
AMNCH Tallaght Hospital, Dublin, IRELAND ,IPSOS/MRBI, Dublin, IRELAND , IPSOS/
ars
MRBI, Dublin, IRELAND3, AMNCH Tallaght Hospital, Dublin, IRELAND4, AMNCH Tal45-64 ye- 299
29.9
268
26.8
laght Hospital, Dublin, IRELAND5, AMNCH Tallaght Hospital, Dublin, IRELAND6
ars
>65 years 128
12.8
130
13
BACKGROUND:
Social
In 2010 Irish Heart Foundation launched a media campaign “FAST” to alert people to the
warning signs of stroke and the need to seek emergency treatment. The aim of this study was to Class:
ABC1 524
52.4
515
51.5
examine the impact of the campaign on public knowledge of stroke.
C2DE 476
47.6
485
48.5
METHODS:
Exposure
142
14.2
215
21.5
Professional survey conducted by Ipsos/MRBI, among a quota controlled sample of 1,000
to Stroke:
adults aged >15 years, representative of The Dublin Mid-Leinster Stroke Network area (population 760,000) by personal in-home interviewing before (2010) and after (2012) the media
TABLE 2: Awareness of Stroke Signs
campaign (see table 1).
2010 2012 % ChRESULTS:
ange
We asked participants what the symptoms or warning signs of stroke were (see table 2). ComFAST campaign siparing results 2010 vs 2012, 62% vs 67% ranked stroke as “extremely serious” or “worst
gns:
imaginable condition” on a 5 point scale. 58% vs 69% would call an ambulance as their first
Face 19% 37%
+95
response to suspected stroke. Of those who would ‘wait and see’ 42% vs 61% would call an
Arm/Leg Weakness 21% 27%
+29
ambulance next if symptoms didn’t resolve.
Speech disturbance 29% 38%
+31
38% vs 75% were aware of stroke publicity with television the main quoted source. In the
Signs not in FAST
2012 survey 76% remembered the “FAST” campaign and it’s meaning as follows; Face 76%,
campaign:
Arm 57%, Speech 57%, Time 50%, Don’t know 10%.
Unilateral numbness 9%
13%
+44
Understanding of stroke was not improved by the campaign with 22% vs 16% not able to exVisual disturbance 13% 11%
-15
plain “stroke” while 75% did not understand the term “TIA”. Only 3% were aware of hyperHeadache 11% 10%
-9
acute stroke treatments. Knowledge of medications used in primary and secondary prevention
Dizziness 15% 13%
-13
remained low. Public percepetion of risk factors for stroke remained unchanged with smoking
Unable to name any 29%
9%
-70
(43%), high blood pressure (39%), lack of exercise (22%), hypercholesterolaemia (20%) recsigns of stroke:
ognised, but only 8% citing heart disease or diabetes (8%).
Emergency respon- 58% 69%
+19
CONCLUSION:
This survey demonstrates the effectiveness of the national FAST campaign in raising awareness se calls
of stroke signs and symptoms and the appropriate emergency response. However understanding
stroke, risk factors and and available medical treatments was not improved.
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11:30 - 11:40

11:40 - 11:50

Blood pressure reduction and stroke recurrence: the PROGRESS trial
H. Arima1, C. Anderson2, T. Omae3, M. Woodward4, S. MacMahon5, G. Mancia6, M.-G.
Bousser7, C. Tzourio8, S. Harrap9, B. Neal10, J. Chalmers11
for the PROGRESS Collaborative Group

Identification of missed hypertension and hypertensive arteriopathy with home versus
ambulatory blood pressure measurement in patients with TIA or minor stroke
A.J.S. Webb1, L Li2, M Simoni3, M Wilson4, N.L.M. Paul5, U Fischer6, L Tarassenko7, P.M.
Rothwell8

The George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA1,The
George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA2, The National
Cerebral and Cardiovascular Center, Suita, JAPAN3, The George Institute for Global Health,
University of Sydney, Sydney, AUSTRALIA4, The George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA5, Universita Milano-Bicocca, Ospedale San Gerardo,,
Milano, ITALY6, The Department of Neurology, Hopital Lariboisiere, Paris, FRANCE7, The
University of Bordeaux, Bordeaux, FRANCE8, The Department of Physiology, University of
Melbourne, Melbourne, AUSTRALIA9,
The George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA10, The
George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA11

Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM2,
Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM3, Stroke
Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM4, Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM5, Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM6, University of Oxford, Oxford, UNITED KINGDOM7, Stroke Prevention Research Unit, University of Oxford,
Oxford, UNITED KINGDOM8

BACKGROUND: Hypertension is a major treatable cause of incident and recurrent stroke.
However, it can be missed by one-off clinic measurements. Hypertension guidelines therefore
Background: A recent observational analysis of a large-scale randomized controlled trial iden- currently recommend ambulatory monitoring (ABPM) prior to treatment in primary preventified a “J-curve” phenomenon such that low and high blood pressure (BP) levels are associated tion. Given high rates of under-treatment of hypertension in secondary prevention after TIA and
with increased risks of recurrent stroke among patients with recent ischaemic stroke. The obstroke, we compared Bluetooth home BP monitoring (HBPM) and ABPM in identifying hyperjective of the present analysis was to determine whether larger reduction in BP associated with tension missed at initial assessment, with validation against pre-morbid BP and markers of hytreatment increases the risks of recurrent stroke among patients with cerebrovascular disease.
pertensive arteriopathy.
Methods: This is a subsidiary analysis of the PROGRESS trial. A total of 6105 patients with
METHODS: Consecutive patients recruited to the OXVASC Study with TIA or minor stroke
prior stroke or transient ischaemic attack were randomly assigned to either active treatment
underwent HBPM (3 measurements, 3 times daily for 7 days) and ABPM at 1 month after pre(perindopril ± indapamide) or matching placebo(s). BP was measured at every visit and groups sentation. Mean SBP was related to premorbid hypertension (defined as mean SBP>140 or
of participants defined by reduction in systolic BP (SBP) from baseline (<0, 0-9, 10-19 and
mean DBP>90 based on all BP measurements during the previous 10 years in primary care or
>/=20 mmHg) were used for these analyses. Outcomes were recurrent haemorrhagic and isch- a formal diagnosis of hypertension in primary care) and markers of hypertensive arteriopathy
emic stroke.
(creatinine, aortic stiffness - pulse wave velocity - and leukoaraiosis on brain imaging).
Results: During a mean follow-up of 3.9 years, 111 haemorrhagic and 565 ischemic stroke
RESULTS: Among 500 eligible patients, those with premorbid hypertension (n=307) were betevents were observed. There were clear inverse associations between SBP reduction and the
ter identified (p<0.001) by mean SBP on HBPM than by mean awake SBP on ABPM (area unrisk of haemorrhagic stroke even after adjustment for age, sex, region, baseline SBP, diabeder ROC curve: 0.73, 95%CI 0.67-0.78 vs 0.60, 0.54-0.65). This difference was also present for
tes, current smoking and randomized treatment: adjusted annual incidence rates were 0.08%,
identification of patients (n=205) with mean pre-morbid BP>140/90 but no formal premorbid
0.06%, 0.05% and 0.03% for participant groups defined by reduction in SBP levels of <0,
diagnosis of hypertension (0.77, 0.69-0.85 vs 0.57, 0.46-0.69), including those who were nor0-9, 10-19 and >/=20 mmHg, respectively. Annual incidence of ischaemic stroke was 2.19%,
motensive in the stroke clinic (0.84, 0.73-0.96 vs 0.64, 0.40-0.89). HBPM SBP was also more
1.74%, 1.73% and 1.72% for the same participant groups. Compared with patients who did
strongly associated than ABPM with creatinine (r=0.24, p<0.001 vs r=0.14, p=0.002), aortic
not achieve any SBP reduction, the decreases in the risk of ischaemic stroke were similar in the stiffness (r=0.21, p=0.01 vs r=0.13, p=0.13) and moderate/severe leukoaraiosis (AUC: 0.61,
groups achieving SBP reductions of 0-9, 10-19 and >/=20 mmHg.
0.55-0.67 vs 0.49, 0.43-0.55).
Conclusions: The present analysis provided no evidence of increase in recurrent stroke associ- CONCLUSIONS: In patients with TIA or minor stroke, HBPM was more reliable than ABPM
ated with larger reduction in SBP produced by BP lowering treatment among patients with cere- at identifying missed hypertension and hypertensive arteriopathy.
brovascular disease.
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11:50 - 12:00

12:00 - 12:10

IMPACT OF A NATIONAL MEDIA CAMPAIGN ON POPULATION KNOWLEDGE
AND INTENTIONS IN RELATION TO STROKE.
A. Hickey1, R. Conroy2, L. Mellon3, D. Williams4, E. Shelley5

Systematic detailed drug information improving adherence rates to hospital discharge
medication in patients with ischemic stroke
C. Hohmann1, R. Radziwill2, J.M. Klotz3, A. Freidank4, T. Neumann-Haefelin5

Royal College of Surgeons in Ireland, Dublin 2, IRELAND1,Royal College of Surgeons in
Ireland, Dublin 2, IRELAND2, Royal College of Surgeons in Ireland, Dublin 2, IRELAND3,
Royal College of Surgeons in Ireland, Dublin 2, IRELAND4, Royal College of Surgeons in Ireland, Dublin 2, IRELAND5

Klinikum Fulda gAG, Fulda, GERMANY1,Klinikum Fulda gAG, Fulda, GERMANY2,
Klinikum Fulda gAG, Fulda, GERMANY3, Klinikum Fulda gAG, Fulda, GERMANY4, Klinikum Fulda gAG, Fulda, GERMANY5

Aims:
Acute medical management of stroke is time sensitive. Pre-hospital delay is identified as a significant barrier to stroke care. Rapid access to high quality stroke care decreases mortality and
improves patient outcomes. This study examined general population awareness of stroke warning signs and appropriate response before and after exposure to a stroke symptom awareness
(FAST) campaign.
Methods:
In June 2009 and February 2011, 1000 members of the general public aged 18+ were interviewed by telephone using the Stroke Awareness Questionnaire (Hickey et al., 2012). The sample was randomly selected using quota sampling based on the most recent Irish Census (2006).
A mass media campaign was run between the two survey dates from May 2010 to January
2011.
Results:
71% and 72% of respondents could identify 2 or more stroke risk factors in waves 1 and 2 of
the surveys, respectively. Knowledge of stroke warning signs increased from 30.7% to 68.7%
(OR 4.9, p<.0001). Numbers who would call an ambulance in response to stroke increased
from 47.1% to 57.6% (OR 1.5, p<.001).
Conclusions:
Results of this survey indicate that the first waves of the FAST campaign have had a very
significant positive impact on population awareness of stroke warning signs. Where gaps in
knowledge are in evidence, there is the opportunity for ongoing public education efforts. A significant soncern is the lack of impact of the time urgency component of the campaign.
Reference:
Hickey A, Holly D, McGee H, Conroy R, Shelley E.
Knowledge of stroke risk factors and warning signs in Ireland: development and application of
the Stroke Awareness Questionnaire (SAQ).
Int J Stroke 2012;7(4):298-306.
PMID 22141425

Background: The adherence to hospital recommendations concerning secondary prevention following stroke is often less than optimal. One important reason is a lack of information transfer
between hospital and the primary care physician (PCP). In particular, discharge letters often do
not contain detailed information about reasons for modifications of drug treatment.
Methods: We developed a medication report which includes medication on hospital admission
and upon discharge in a table to make drug changes visible at a glance. We gave detailed information on all medication changes during hospital stay, and highlights drugs started/stopped,
we evaluated it on clinical practice. Patients with ischemic stroke, and taking >=2 drugs during
hospital stay and at discharge, were prospectively recruited (1). The current medication was included by the neurologist in the discharge letter (Control group=CG). In the intervention group
(IG) the clinical pharmacist included the medication report with detailed information in the
discharge letter, approved by the neurologist. In order to evaluate the impact of the medication
report the PCP was interviewed by phone 3 months after hospital discharge about the current
medication list. The impact was measured on the basis of adherence to recommended medication in the discharge letter.
Results: 156 patients were enrolled in each group. By providing detailed information in the
discharge letter, the adherence rose significantly from 83.3% (CG) to 90.9% (IG) (p=0.01). Significant differences between the CG and IG were ascertained with regard to adherence to both
antithrombotic drugs (83.8% CG vs. 91.9% IG (p=0.033)) and to statin therapy (69.8% CG vs.
87.7% IG (p<0.001).
Conclusion: Providing detailed information on medication changes can lead to substantially
improved adherence to discharge medication, probably resulting in better secondary stroke prevention.
Reference:
1.
Hohmann C et al. Stroke, 2012. doi: 10.1161/strokeaha.112.678847
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12:10 - 12:20

12:20 - 12:30

POPULATION SCREENING OF 75-YEAR-OLD INDIVIDUALS FOR SILENT ATRIAL FIBRILLATION – PRELIMINARY DATA FROM THE STROKESTOP TRIAL
E. Svennberg1, J. Engdahl2, V. Frykman-Kull3, L. Friberg4, L.-Å. Levin5, M. Rosenqvist6

Secondary Stroke Prevention in Patients with Atrial Fibrillation in Germany – Baseline
Data from the Prospective Registry of the German Competence Network on Atrial Fibrillation

Danderyd’s University Hospital, Danderyd, SWEDEN1,Halland’s Hospital, Halmstad, SWE- K. G. Haeusler1, A. Gerth2, T. Limbourg3, G. Breithardt4, P. Kirchhof5, T. Meinertz6, M. Oeff7,
DEN2, Danderyd’s University Hospital, Danderyd, SWEDEN3, Danderyd’s University HospiU. Ravens8, U. Tebbe9, K. Wegscheider10, G. Steinbeck11, M. Naebauer12
tal, Danderyd, SWEDEN4, Linköping University, Linköping, SWEDEN5, Danderyd’s University Hospital, Danderyd, SWEDEN6
Department of Neurology, Charité - Universitätsmedizin Berlin, Berlin, GERMANY1,Medical Hospital I, Ludwig-Maximilians-University Munich, Munich, GERMANY2, Institut
Background: Atrial fibrillation (AF) is a frequent source of cardiac emboli in patients with
für Herzinfarktforschung, Ludwigshafen, GERMANY3, Department of Cardiology and Angiischemic stroke. AF may be asymptomatic and therefore undiagnosed. As oral anticoagulaology, University Hospital Münster, Münster, GERMANY4, University of Birmingham, Centre
tion (OAC) treatment is highly effective for stroke prevention, screening for silent AF seems
for Cardiovascular Sciences, Birmingham, UNITED KINGDOM5, Department of Cardiology/
suitable in risk populations. Above age 75, the current guidelines recommend anticoagulation
Angiology, University Hospital Eppendorf, Hamburg, GERMANY6, Department of Medicine
for AF, even in the absence of other risk factors. We hypothesize that AF screening in this age
I, Brandenburg Municipal Hospital, Brandenburg, GERMANY7, Department of Pharmacology
group will reduce stroke incidence.
and Toxicology, Medical Faculty, Dresden University of Technology, Dresden, GERMANY8,
Methods: All inhabitants in Stockholm County and Region Halland, Sweden age 75-76 years
Department of Cardiology, Hospital Detmold, Detmold, GERMANY9,
(n=25 415) are randomized in a 1:1 fashion either to be invited to a screening program for AF
Institute for Medical Biometry and Epidemiology, University Hospital Eppendorf, Hamburg,
or to a control group. In the screening group, participants are invited to undergo intermittent
GERMANY10, Medical Hospital I, Ludwig-Maximilians-University Munich, Munich, GERambulatory ECG recordings during two weeks. Participants in whom AF is detected are offered MANY11, Medical Hospital I, Ludwig-Maximilians-University Munich, Munich, GERMANY12
OAC treatment. Screening-and control groups will be followed prospectively for 5 years with
regard to thromboembolic events, bleeding and mortality.
Background: Anticoagulation with vitamin K antagonists (VKAs) significantly reduces the risk
Results: During a 9 month period, 10 503 inhabitants in the screening arm had been invited
of recurrent stroke in stroke patients with atrial fibrillation (AF) and is strongly recommended
and 4783 (46%) participated. Previously undiagnosed AF has been found in 131 (3%) of partic- by current guidelines.
ipants and another 85 (2%) have been identified with previously known AF but without OAC
Methods: The German Competence NETwork on Atrial Fibrillation (AFNET) established a natreatment. Participation in the screening program is lower in urban Stockholm (45%) in comtionwide registry and included 9,575 patients with AF. This registry provides the opportunity to
parison to rural Halland (64%).
analyse clinical management of AF patients with prior stroke, treated at various levels of mediConclusion: Population based AF screening in a 75-year old population identifies 5% of the
cal care in Germany.
population as new candidates for OAC treatment due to AF. There are considerable local and
Results: Overall, 896 (9.4%) registry patients (mean age 71.3 +/- 9.6 years; 43% female; mean
regional variations in participation in the screening program.
CHADS2 score 3.7 +/- 1.0) reported an ischemic stroke (n=558, 5.8%), a transient ischemic attack (TIA, n=268, 2.8%), or both (n=70, 0.7%) before enrolment. Compared to registry patients
without prior ischemic stroke, stroke patients were significantly older, more often female, had a
higher rate of common cardiovascular risk factors, and received anticoagulation therapy more
frequently. Overall, 71.8% of all stroke patients with known AF and without evident contraindications for VKAs received anticoagulation before enrolment to the registry. After the enrolment
visit, 77.4% of all AF patients with prior stroke received anticoagulation. However, univariate analysis revealed that known risk factors for recurrent ischemic stroke like old age, higher
CHADS2 score, and chronic kidney disease were inversely associated with prescription of anticoagulant therapy in stroke patients before enrolment to the AFNET registry and immediately
after the enrolment visit.
Conclusion: Our data indicate that anticoagulation was prescribed for secondary stroke prevention in a relevant proportion of registry patients. Nevertheless, secondary stroke prevention was
insufficiently tailored to patients’ cardiovascular risk profiles.
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1 Intracerebral/subarachnoid haemorrhage and venous diseases
10:30 - 10:40
Time Course of Active Post-admission Intracerebral Hematoma Expansion
C. Ovesen1, A.F. Christensen2, D. Krieger3, S. Rosenbaum4, H. Christensen5
Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1,Department of Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK2, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK3, Department of
Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK4, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK5
Background:
The time course of active hematoma expansion after acute hospital admission in patients with
intracerebral hematoma (ICH) has remained unknown mainly because techniques capable of
serial ICH volume assessments are challenging. We aimed at determining the temporal profile
of ICH expansion after hospital admission by using transcranial B-mode ultrasound (TCUS).
Method:
Consecutive patients presenting with spontaneous ICH within 4.5 hours after symptom onset
from September 2011 until December 2012 were assessed. On admission, patients underwent
non-contrast CT and CT-angiography (CTA) followed by serial hematoma volume monitoring
using TCUS: every 30 minutes during the first 6 hours, and every 2 hours from 6 – 12 hours
after admission. Follow-up CT was performed after 24 hours. The hematoma volume was estimated by CT and TCUS using the validated ABC/2 formula. The study was approved by the
ethics committee of the capitol region of Denmark.
Results:
25 patients completed all study procedures. Mean (SD) time from onset to CT was 108.6 (45.7)
min. An active hematoma expansion marked by a significant positive mean expansion-pace
(mL/h) was observed during the first 2 hours after admission CT, however, expansion was observed up to 4 hours after admission CT in individual patients. When stratified by CTA “spot
sign” significantly positive mean hematoma expansion-pace was observed within 3 hours after
admission CT (See figure). In patients with no spot sign on CTA, no significant hematoma expansion was observed within 12 hours after admission (Friedman test, P=0.476).
TCUS and CT volume assessment were correlated with an absolute volume deviation within
7mL and minimal systematic error (mean derivation 1.3mL (CI: -0.1; 2.6)).
Conclusion:
Active hematoma expansion occurs up to 4 hours after acute hospital admission in patients with
spot sign. This study suggests a treatment window for haemostatic and antihypertensive treatment.
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10:40 - 10:50
Perihematomal edema is greater at baseline in the presence of a CTA spot sign but does
not predict hematoma expansion independent of ICH volume
D. Rodriguez-Luna1, T. Stewart2, S. Subramaniam3, D. Dowlatshahi4, J. Kosior5, R.I. Aviv6,
C.A. Molina7, Y. Silva Blas8, I. Dzialowski9, C. Lum10, A. Czlonkowska11, V. Padma12, J. Roy13,
M.D. Hill14, A.M. Demchuk15
for the PREDICT/Sunnybrook ICH CTA study group
Vall d’Hebron University Hospital, Barcelona, SPAIN1,University of Calgary, Calgary,
CANADA2, University of Calgary, Calgary, CANADA3, University of Ottawa, Calgary, CANADA4, University of Calgary, Calgary, CANADA5, University of Toronto, Toronto, CANADA6,
Vall d’Hebron University Hospital, Barcelona, SPAIN7, Dr Josep Trueta University Hospital,
Girona, SPAIN8, University of Dresden, Dresden, GERMANY9,
University of Ottawa, Ottawa, CANADA10, Institute of Psychiatry and Neurology of Warsaw,
Warsaw, POLAND11, All India Institute of Medical Sciences, New Delhi, INDIA12, AMRI Hospital Kolkata, Kolkata, INDIA13, University of Calgary, Calgary, CANADA14, University of
Calgary, Calgary, CANADA15
Background: Similarly to intracerebral hemorrhage (ICH), perihematomal edema (PHE) increases with time from onset. A small degree of PHE relative to ICH may suggest a very early
timepoint from onset or actively bleeding ICH and therefore predict a higher likelihood of hematoma expansion (HE). However, the relationship between PHE, ICH and HE has not been
established. Thus, we aimed to investigate the link between PHE and ICH by time and their relationship with the CTA spot sign and HE.
Methods: The PREDICT study was a multicentric, prospective, observational cohort study
of ICH patients <6 hours. All study cohort subjects with available baseline CT scan images
(n=377) were included in this analysis. Volumes and diameters of total lesion (ICH+PHE), ICH
and PHE were measured systematically by 2 blinded investigators, respectively. Diameter measurements were taken in the axial CT slice with the largest ICH area. Significant HE was defined as ICH enlargement >33% or >6mL at 24 hours.
Results: Correlation between volume and diameter measurements was strong for total lesion
(r=0.9; p<0.001) and ICH (r=0.88; p<0.001), but moderate for PHE (r=0.43; p<0.001). PHE
represented a half of the total lesion volume at baseline (Table). PHE volume and diameter
were not related to time from onset to baseline CT, although PHE/ICH diameter (p=0.017) and
volume (p=0.061) ratios were higher the later the baseline CT scan was performed. Spot-sign
patients (29.7%) had more baseline PHE, ICH and total lesion than spot-negative patients (Table). HE analysis was limited to 322 patients with follow-up CT before rFVIIa or surgical intervention. HE patients (32%) presented with higher PHE, ICH and total lesion volumes (Table).
Baseline PHE diameter and volume ratios however did not predict subsequent HE.
Conclusion: Edema represents about half of total lesion volume in acute ICH. Edema and ICH
are larger in the presence of a CTA spot sign. Edema alone does not predict subsequent hematoma expansion.
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11:00 - 11:10

Attack rates and survival for AVM related intracranial haemorrhage in a large Australian CT Angiography Spot Sign Predicts Perioperative Bleeding in Primary Intracerebral
population 2001-09. The OASIS Study.
Hemorrhage
J.M. Worthington1, M. Gattellari2, C. Goumas3, M Jaeger4, B Jalaludin5
H.B. Brouwers1, M.R. Raffeld2, G.J. Falcone3, A.M. Ayres4, K. Schwab5, J.M. Romero6, A.
Viswanathan7, S.M. Greenberg8, C.S. Ogilvy9, J.N. Goldstein10, J. Rosand11
Ingham Institute of Applied Medical Research and South Western Sydney Clinical
School, University of New South Wales, Liverpool, AUSTRALIA1,Ingham Institute of ApMassachusetts General Hospital, Harvard Medical School, Boston, USA1,Massachusetts
plied Medical Research and University of New South Wales, Liverpool, AUSTRALIA2, InGeneral Hospital, Harvard Medical School, Boston, USA2, Massachusetts General Hospital,
gham Institute of Applied Medical Research and University of New South Wales, Liverpool,
Harvard Medical School, Boston, USA3, Massachusetts General Hospital, Harvard Medical
AUSTRALIA3, Ingham Institute of Applied Medical Research and South Western Sydney Clin- School, Boston, USA4, Massachusetts General Hospital, Harvard Medical School, Boston,
ical School, University of New South Wales, Liverpool, AUSTRALIA4, Ingham Institute of
USA5, Massachusetts General Hospital, Harvard Medical School, Boston, USA6, Massachusetts
Applied Medical Research and University of New South Wales, Liverpool, AUSTRALIA5
General Hospital, Harvard Medical School, Boston, USA7, Massachusetts General Hospital,
Harvard Medical School, Boston, USA8, Massachusetts General Hospital, Harvard Medical
Background: Outcomes and epidemiology of arterio-venous malformation (AVM) related hae- School, Boston, USA9,
morrhages are under-researched.
Massachusetts General Hospital, Harvard Medical School, Boston, USA10, Massachusetts GenMethods: All cases of non-traumatic intracranial bleeding and AVM presenting to hospitals in eral Hospital, Harvard Medical School, Boston, USA11
New South Wales, Australia (population 7 million), between 2001 and 2009, were followed to
June 2010. Crude and standardised attack rates (WHO world population) were calculated. Age BACKGROUND: While hematoma evacuation for intracerebral hemorrhage (ICH) showed no
and sex-adjusted mortality rates were calculated using Cox-regression analyses.
clinical benefit in one large randomized trial, meta-analyses have suggested an effect in certain
Results: 844 eligible admissions in 817 patients were identified and 86% of cases had SAH
subgroups. Identification of patients who are actively bleeding would help guide surgical treatalone. Seizures were identified acutely in 9.4% of all bleeds. The average age of patients with ment. Contrast extravasation following CT angiography (CTA), the ‘spot sign’, is thought to
non-SAH bleeding was 48.2 years and those with SAH were significantly older at 57.1 years
represent active bleeding. We therefore investigated whether spot sign presence predicts active
(p<0.05). Hypertension was significantly more prevalent in patients with SAH than in nonbleeding during surgery for ICH.
SAH bleeding, at 48.1% Vs 33.3% respectively (p<0.05).
METHODS: Consecutive primary ICH patients who underwent a CTA followed by surgical
Crude attack rates, per 1,000,000 persons were 18.7 for males and 18.8 for females. The
hematoma evacuation were included. CTAs were reviewed for spot sign presence by an exage-standardised rate was 17.3 (95% CI=15.6-19.0) and 16.3 (95% CI=14.7-17.9) per
perienced reader, blinded to clinical and surgical data. Active bleeding and re-bleeding were
1,000,000 males and females, respectively. The age-standardised rates were 14.2 per 1,000,000 assessed using 5-point rating scales. The association between the spot sign and active perioperfor males and females with SAH and 2.3 and 1.6 per 1,000,000 males and females for nonative bleeding, postoperative re-bleeding, and postoperative change in hematoma volume was
SAH bleeding, respectively. Attack rates increased with age. The sex and age-adjusted 30-day
evaluated using uni- and multivariate logistic regression.
mortality rate after AVM related SAH was 20.2% (95% CI=16.5-23.7) and 21.7% without
RESULTS: 75 patients met inclusion criteria: 34 lobar, 14 deep, 26 cerebellar, and 1 brainstem
SAH. Mortality increased marginally by 365-days to 23.8% and 25.9%, respectively. By nine- ICH. At least one spot sign was identified in 29 patients (39%). In multivariate analysis, spot
years, 30.8% (95% CI=25.7-35.4) of patients with SAH had died compared with 35.1% (95%
sign was the sole predictor of active bleeding during surgery (OR 2.86 [95%CI 1.05-8.17], p
CI=21.0-46.6) without SAH bleeding (p=0.49).
= 0.044). Presence of spot sign (OR 4.46 [95%CI 1.24-18.17], p = 0.027) and female sex (OR
Conclusion: Intracranial haemorrhage attributable to AVMs appears uncommon. A large major- 6.71 [95%CI 1.79-33.28], p = 0.009) were predictive of re-bleeding and larger postoperative
ity have SAH and those patients are significantly older and have a higher prevalence of hyperICH volumes (compiled outcome). A trend toward significance was found for the association of
tension. Attack rates for those with and without SAH increased with age and the 30-day mortal- re-bleeding with both discharge mortality (p = 0.055) and 90-day mortality (p = 0.073).
ity was around 20% with and without SAH, rising modestly by one year.
CONCLUSION: This is the first study to show that the CTA spot sign marks ongoing bleeding
in patients undergoing hematoma evacuation following acute ICH. Patients with this finding
suffer more perioperative bleeding, more postoperative re-bleeding, and larger residual ICH
volumes. Our results may help select which ICH patients may benefit from surgery.
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Venous CTA acquisition phase increase spot sign detection in acute ICH, but spot signs
detected in arterial phase have more frequent and larger hematoma expansion.
D. Rodriguez-Luna1, D. Dowlatshahi2, R.I. Aviv3, C.A. Molina4, Y. Silva Blas5, I. Dzialowski6, C. Lum7, A. Czlonkowska8, J.M. Boulanger9, C.S. Kase10, G. Gubitz11, R. Bhatia12, T. Stewart13, M.D. Hill14, A.M. Demchuk15
for the PREDICT/Sunnybrook ICH CTA study group
Vall d’Hebron University Hospital, Barcelona, SPAIN1,University of Ottawa, Ottawa, CANADA2, University of Toronto, Toronto, CANADA3, Vall d’Hebron University Hospital, Barcelona, SPAIN4, Dr Josep Trueta University Hospital, Girona, SPAIN5, University of Dresden,
Dresden, GERMANY6, University of Ottawa, Ottawa, CANADA7, Institute of Psychiatry and
Neurology of Warsaw, Warsaw, POLAND8, University of Sherbrooke, Montreal, CANADA9,
Boston Medical Center, Boston, USA10, Dalhousie University, Halifax, CANADA11, All India
Institute of Medical Sciences, New Delhi, INDIA12, University of Calgary, Calgary, CANADA13, University of Calgary, Calgary, CANADA14, University of Calgary, Calgary, CANADA15
Background: Variability in computed tomography angiography (CTA) acquisitions may be one
explanation for the modest accuracy of the spot sign for predicting hematoma expansion detected in the multicenter PREDICT study (sensitivity 51%, and positive predictive value 61%).
Therefore, the present analysis aimed to determine the frequency of the CTA spot sign depending on the phase of image acquisition, and whether an early phase spot sign has greater hematoma expansion compared to later phases.
Methods: PREDICT was a multicentric, prospective, observational cohort study of intracerebral hemorrhage (ICH) patients presenting within 6 hours from symptom onset. The Hounsfield
units of an arterial and venous structure were measured on CTA source images of the entire
PREDICT cohort. Each CTA study was classified in arterial or venous phase, and in one of five
image acquisition phases (early arterial, peak arterial, equilibrium, peak venous, and late venous). Significant hematoma expansion (>33% or >6 mL) and total hematoma (intracerebral
and intraventricular hemorrhage) enlargement from baseline were recorded at 24 hours.
Results: Overall (n=371), 77.9% of CTA were acquired in arterial phase. The spot sign, present
in 29.9% of patients, was more frequent in venous phase as compared with arterial phase (39%
vs. 27.3%, p=0.041) and as later the phase of image acquisition was (p=0.093; Figure). Significant hematoma expansion occurred in 27.8% of patients. More frequently significant hematoma
expansion (p=0.176) and higher total hematoma enlargement (p=0.019) was observed in spot
sign-positive patients with earlier phases of image acquisition (Figure).
Conclusions: Later image acquisition of CTA improves the frequency of spot sign detection.
However, spot signs identified in earlier phases may be associated with more frequent hematoma expansion and greater absolute enlargement. A multiphase CTA including arterial and venous acquisition would be optimal in ICH patients.
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11:20 - 11:30

11:30 - 11:40

THE RISK OF RUPTURE OF BRAIN ARTERIOVENOUS MALFORMATIONS
DURING PREGNANCY, DELIVERY, AND THE PUERPERIUM: A CASE-CROSSOVER STUDY
J. van Beijnum1, T. Wilkinson2, J.G. van der Bom3, A. Algra4, R. van den Berg5, W.P. Vandertop6, P.A. Brouwer7, G.J.E. Rinkel8, L.J. Kappelle9, R.A. Salman10, C.J.M. Klijn11

Population-based case-control study of premorbid symptoms of obstructive sleep apnoea
in pathological and aetiological subtypes of TIA and stroke
L.E. Binney1, Z. Mehta2, P.M. Rothwell3

UMCU, LUMC, Utrecht, THE NETHERLANDS1,Division of Clinical Neurosciences, Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM2,
LUMC, Leiden, THE NETHERLANDS3, UMCU, Utrecht Stroke Center, Utrecht, THE NETHERLANDS4, Neurosurgical Center Amsterdam, Amsterdam, THE NETHERLANDS5, Neurosurgical Center Amsterdam, Amsterdam, THE NETHERLANDS6, LUMC, Leiden, THE
NETHERLANDS7, UMCU, Utrecht Stroke Center, Utrecht, THE NETHERLANDS8, UMCU,
Utrecht Stroke Center, Utrecht, THE NETHERLANDS9,
Division of Clinical Neurosciences, Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM10, UMCU, Utrecht Stroke Center, Utrecht, THE
NETHERLANDS11

Stroke Prevention Unit, Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Unit, Department of Clinical Neurosciences,
University of Oxford, Oxford, UNITED KINGDOM2, Stroke Prevention Unit, Department of
Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM3

BACKGROUND: Patients with obstructive sleep apnoea (OSA) have abrupt surges in blood
pressure (BP) with each apnoeic episode, which might have different effects on risks of intracerebal and subarachnoid haemorrhage versus ischaemic stroke and on different aetiological subtypes of TIA and ischaemic stroke. Men with OSA have indeed been shown to be at increased
risk of stroke, but there are few data on differences between ischaemic and haemorrhagic stroke
and between aetiological subtypes.
METHODS: We did a case-control study of sleep symptoms preceding TIA and stroke in a
population-based study (Oxford Vascular Study) with community controls, using a validated
Background – It is unclear whether the risk of bleeding from brain arteriovenous malformations sleep questionnaire covering daytime sleepiness, snoring and witnessed apnoeas. Analyses were
(BAVMs) is higher during pregnancy, delivery and the puerperium. We compared the risk of
stratified by pathological subtype of events (ischaemic versus haemorrhagic - intracerebral or
haemorrhage from BAVMs for women during this period with their risk of haemorrhage outsubarachnoid), events present on waking, and by TOAST subtype for ischaemic events.
side this period during their fertile lives.
RESULTS: 551 patients with stroke and 341 with TIA completed the interview (76% within
Methods – We included all women with ruptured BAVMs between 16 and 42 years of age
7-days of their acute event) along with 423 population controls. TIA and ischaemic stroke were
from a database of patients diagnosed with BAVMs in four Dutch university hospitals (n=96)
associated with excessive premorbid daytime sleepiness (age/sex adjusted OR: 2.9, 95% CI 2.0and from the population-based Scottish Audit of Intracranial Vascular Malformations (n=46).
4.2, p<0.0001, vs controls), but the association was strongest in men with haemorrhagic stroke
We estimated the relative risk (RR) of BAVM rupture during women’s fertile lives until first
(OR: 5.2, 1.9-14, p=0.002). Neither frequent snoring nor apnoeas prior to the event were assoBAVM haemorrhage by comparing the haemorrhage rate during exposed time (pregnancy,
ciated with TIA or ischaemic stroke (separately or together), but frequent snoring was associdelivery and puerperium; nine months in total) to the rate during non-exposed time, using a
ated with haemorrhagic stroke (OR: 4.0, 1.5-11, p=0.007) in men. For ischaemic events results
case-crossover (CCO) design.
were similar by TOAST subtype and for events present on waking. The proportion of events
Results – Of a total of 142 women, 21 experienced their haemorrhage while pregnant (20 wom- with onset during sleep did not differ significantly between ischaemic and haemorrhagic stroke.
en) or in the puerperium (1 woman). None of the haemorrhages occurred during delivery. The
CONCLUSIONS: Our findings suggest that the association between markers of OSA and risk
median age at BAVM haemorrhage was 29 years. They gave birth to their first child at median of stroke might differ between ischaemic and haemorrhagic events. Future studies should stratiage of 25 years. Twenty-one haemorrhages occurred during a total of 92 years at risk (23% per fy analyses by pathological subtype.
year exposed), and 121 haemorrhages occurred during 1,865 years during non-exposed time
(6.5% per year exposed). The RR of BAVM rupture during pregnancy, delivery, and the puerperium according to the CCO method was 4.2 (95% CI, 2.5 to 7.1).
Conclusion – The risk of BAVM rupture is increased during pregnancy, delivery, and the puerperium, primarily due to an increased risk of haemorrhage during pregnancy.
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11:40 - 11:50

11:50 - 12:00

Subarachnoid hemorrhage with aneurysmal pattern and negative angiography: evaluation of long-term rebleeding
R. Geraldes1, A.C. Castro-Caldas2, D. Sousa3, P. Canhão4, T.P. Melo5

Very long-term outcome after aneurysmal subarachnoid haemorrhage – risk of new vascular events and death.
A. de Wilde1, D.J. Nieuwkamp2, M.J.H. Wermer3, A. Algra4, G.J.E. Rinkel5

Stroke Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL1,Stroke Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL2,
Stroke Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL3,
Stroke Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL4,
Stroke Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL5

UMC Utrecht Stroke Center, Department of Neurology and Neurosurgery, the Rudolf
Magnus Institute of Neuroscience, University Medical Center Utrecht, Utrecht, THE
NETHERLANDS1,UMC Utrecht Stroke Center, Department of Neurology and Neurosurgery,
the Rudolf Magnus Institute of Neuroscience, University Medical Center Utrecht, Utrecht, THE
NETHERLANDS2, Department of Neurology, Leiden University Medical Center, Leiden, THE
NETHERLANDS3, UMC Utrecht Stroke Center, Department of Neurology and Neurosurgery
and Julius Center, University Medical Center Utrecht., Utrecht, THE NETHERLANDS4, UMC
Utrecht Stroke Center, Department of Neurology and Neurosurgery, the Rudolf Magnus Institute of Neuroscience, University Medical Center Utrecht, Utrecht, THE NETHERLANDS5

Background: Long-term follow-up studies of patients with spontaneous nonaneurysmal subarachnoid haemorrhage (SAH) suggest that the risk of rebleeding depends on the pattern of
blood distribution at the initial Brain CT, ranging from 0-11% in SAH with aneurysmal pattern
and negative angiography (SAH-APNA). We aimed to evaluate the occurrence of rebleeding
in the long-term follow up in patients with SAH-APNA. Methods: We retrieved all cases with
spontaneous SAH with aneurysmal pattern, with diffuse distribution of hematic densities on
Brain CT (perimesencephalic and exclusively convexal SAHs were excluded) and at least two
normal digital subtraction angiographies (DSA), consecutively admitted to the Stroke Unit
(January 2005-December 2011). We collected data from the Stroke Unit database, discharge
notes, outpatient files, and a follow-up interview to identify rebleeding, re-admissions, disability (modified Rankin scale, mR), death and causes of death. Results: Of 255 patients with
SAH admitted during the study period 54 patients were included, mean age of 55.8 ± 12 years,
26 women, 79.6% scoring <3 at the Hunt&Hess scale. Follow-up was obtained in 52 patients
(96.3%), with mean follow-up time of 50.7 ± 23.0 months. The majority of patients were independent (88.5%), 3 (5.6%) remained dependent (mR3) and 2 died (1 cancer, 1 sepsis). A patient
with Paramyloidosis had a recurrent SAH two years after the SAH. Repeated DSA was normal.
This patient suddenly died 4 months after the rebleeding but no autopsy was performed. Another patient was readmitted with sudden headache, three years after the SAH, being diagnosed
with cerebral hemosiderosis secondary to pseudomeningocele. Conclusion: We confirmed a
low rate of rebleeding in SAH-APNA and we did not find vascular malformations in repeated
DSA in such cases, reinforcing that our strategy of performing two cerebral DSA in evaluating
SAH-APNA might be appropriate. However, longer follow-up of these patients is warranted.
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Background
Few prospective data are available on very long-term risks of vascular events and cancer related and overall death after subarachnoid haemorrhage (SAH). Therefore, we assessed these risks
in a large prospective cohort of SAH patients.
Methods
We determined vascular events and survival status in 1,765 patients with aneurysmal SAH admitted to our center from 1985 to 2010. Cumulative risks were estimated with survival analysis.
We compared the risk of vascular, cancer related and all-cause death with the general population with standardized mortality ratios (SMRs). Furthermore, we compared incidences of vascular events and death with those in age and sex adjusted patients with a TIA or minor stroke.
Results
Conditional on survival of 3 months after the SAH, the risk of death was 8.7% (95%CI:7.310.1%) within 5 years, 17.9% (16.1-19.9%) within 10 years, 29.5% (27.3-31.8%) within 15
years and 43.6% (41.2-46.1%) within 20 years after SAH. Compared with the general population, the SMR for vascular death was 2.0 (95%CI:1.6-2.5), for cancer related death 1.2 (0.9-1.5)
and for all-cause death 1.8 (1.6-2.1). The increased SMR for all-cause death was stable up to 20
years after SAH. Compared with patients with TIA/minor stroke, the cumulative incidence on
vascular events was lower for patients with SAH (hazard ratio [HR] 0.48; 95%CI:0.40-0.57);
the HR for all-cause death was 0.96 (95%CI:0.84-1.10).
Conclusions
Risks of vascular events and death after aneurysmal SAH are increased. The increased risk of
death perseveres up to 20 years after SAH. The data also suggest an increased risk of death
from cancer. Although the long-term risk of vascular events was lower in patients after SAH
compared with patients after TIA or minor stroke, the long-term risk of death did not differ.
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The R-STEP SCORE: A Rapid Scoring System For Intracerebral Hemorrhage Patients:
Our Step Towards A Simple and Systematic Decision Making Tool For Medical or Surgical Management
M.A.J Sta. Maria1, L.C. Racelis2, K.M. Esmeralda3, J.L. Pascual4
The Medical City, Pasig City, PHILIPPINES1,The Medical City, Pasig City, PHILIPPINES2,
The Medical City, Pasig City, PHILIPPINES3, The Medical City, Pasig City, PHILIPPINES4
BACKGROUND AND OBJECTIVES: Several grading scales for intracerebral haemorrhage
using clinical and imaging parameters that predict outcome have been published but to our
knowledge, there is no study comparing functional outcomes in patients who were managed
either conservative or surgically. We conceptualized a scale using known predictors and identified a subgroup of patients who had benefited after surgery denoting good functional outcome.
METHODS Charts of 429 consecutive patients with spontaneous intracerebral haemorrhage at
our hospital from 2008-2011 were reviewed. Clinical, imaging parameters and outcomes using
the Glasgow Outcome Scale (GOS) score were tabulated. Strongest predictors were determined
using multivariate logistic regression analysis and a predictor scale was devised with cut-off
values determined using receiver operating characteristics and Youden Index. Internal validation was done through bootstrap techniques. RESULTS Age (p=0.07), volume (p=<0.0001),
location of hematoma, (p=0.18), intraventricular extension (p=<0.01) and GCS score (p=<0.01)
were determined as the strongest outcome predictors and were assigned specific ranges on our
score. Functional outcomes were significantly better for surgery than conservative treatment
at a scores of 5-8 (Youden Index=0.60, sensitivity 76.6%, specificity 83.1%, AUC=0.861).
Internal validation through bootstrapping showed close results to the original analysis.
(AUC=0.864) CONCLUSION Our analysis identified a subgroup of patients who benefited
from surgery, hence depicting functional benefit which is important in decision making. Our
scoring system can be used in the emergency setting to predict those patients who will benefit
from surgical intervention because of its practicality, rapidity and ease of use. It is a simple yet
comprehensive tool which can be easily used by physicians to minimize ambiguity in decision
making for patients with spontaneous intracerebral haemorrhage.
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12:10 - 12:20

12:20 - 12:30

Long-term prognosis after primary intracerebral haemorrhage: systematic review and
meta-analysis
M.T.C. Poon1, A.F. Fonville2, R. Al-Shahi Salman3

Characteristics associated with antithrombotic drugs prescription after ICH
M. Pasquini1, N. Samarasekera2, C.J.J. van Asch3, C.J.M. Klijn4, R. Al-Shahi Salman5, C.
Cordonnier6

Division of Clinical Neurosciences, University of Edinburgh, Edinburgh, UNITED KINGDOM1,Division of Clinical Neurosciences, University of Edinburgh, Edinburgh, UNITED
KINGDOM2, Division of Clinical Neurosciences, University of Edinburgh, Edinburgh, UNITED KINGDOM3

(1) EA 1046, Univ Lille Nord de France, Department of Neurology, (2) Université
Catholique de Lille, Department of Neurology, Lille, FRANCE1,(3) Division of Clinical
Neurosciences, School of Clinical Sciences, University of Edinburgh, Edinburgh, UNITED
KINGDOM2, (4) Department of Neurology and Neurosurgery, Rudolf Magnus Institute of
Neuroscience, University Medical Center, Utrecht, THE NETHERLANDS3, (4) Department
Objective: There is uncertainty about the long-term prognosis of spontaneous primary intrace- of Neurology and Neurosurgery, Rudolf Magnus Institute of Neuroscience, University Medical
rebral haemorrhage (ICH) and its predictors. Therefore, we systematically reviewed the literaCenter, Utrecht, THE NETHERLANDS4, (3) Division of Clinical Neurosciences, School of
ture for studies reporting long-term survival and ICH recurrence, and their predictors. Methods: Clinical Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM5, (1) EA 1046,
In February 2012 we searched Ovid Medline from 1902 to 2011 for cohort studies (sample
Univ Lille Nord de France, Department of Neurology,Lille, FRANCE6
size &#8805;50) reporting long-term (>30 days) outcome after ICH. Two reviewers extracted
data from each study. We meta-analysed 1-year and 5-year survival data from population-based Background: Almost half of the patients with spontaneous intracerebral haemorrhage (ICH) are
studies using a random effects model (and quantified inconsistency using the I-squared staon antithrombotic (AT) drugs when they present. Characteristics of survivors and of the subtistic). Results: We identified 123 eligible studies. The pooled estimate of 1-year survival
group who restart AT drugs are uncertain.
was 46% (95% confidence interval [CI] 43 to 49%; nine population-based studies [n=2408];
Objective: To describe frequencies and characteristics of patients taking AT drugs who survived
I-squared 27%) and 5-year survival was 29% (95% CI 26 to 33%; three population-based stud- 1 month after ICH, and identify factors associated with restarting AT drugs.
ies [n=699]; I-squared 6%). The annual rate of recurrent ICH was 2.0-2.4% among early survi- Methods: In 2 hospital-based cohorts (Lille, France, n=542; Utrecht, The Netherlands, n=390)
vors, and data from four hospital-based studies suggested a higher recurrence rate for patients
and 1 community-based study (Lothian, Scotland, n=137), we analysed (a) characteristics of
with lobar ICH. In 27 cohort studies the predictors that were most frequently studied, and sig1-month survivors of ICH who had been on AT drugs at the time of ICH and (b) characteristics
nificantly associated with death more often than not, were: increasing age, decreasing Glasgow of survivors associated with restarting AT drugs.
Coma Scale (GCS) score, increasing ICH volume, presence of intraventricular haemorrhage,
Results: 478 patients experienced ICH while on AT drugs. The main reasons for prescribing AT
and deep/infratentorial ICH location. Conclusions: Less than one half of patients with ICH
drugs were atrial fibrillation (n=145), previous ischaemic stroke/TIA (IS/TIA; n=154) or ischsurvive one year and less than one third survive 5 years. There are few known predictors of re- aemic heart disease (n=113), but 81 patients (17%) had taken AT drugs for primary prevention.
current ICH, and studies have not been consistent about the influence of lobar ICH location. A Two-hundred and fifty (52%) patients survived 1 month. Survivors were younger (median age:
large individual patient data meta-analysis of similar cohort studies would have the statistical
75 [IQR 65-82] vs 79 [IQR 70-84] years; p=0.001) and their ICH locations were more frequentpower to determine independent predictors of survival and ICH recurrence.
ly cerebellar (18% vs 8%; p=0.002) and less frequently deep (38% vs 48%; p=0.03). AT drugs
were restarted in 61 (31%) of the 199 survivors at discharge who had a pre-ICH indication, but
ICH location did not influence this decision (p=0.25). In logistic regression, restarting AT drugs
was more likely in patients with a history of hypertension (relative risk [RR] 3.2, 95% confidence interval [CI] 1.3 to 8.3) and less likely in patients with previous IS/TIA (RR 0.5, 95%CI
0.2 to 0.9).
Conclusion: AT drugs were restarted in one third of ICH survivors and appeared to be influenced by some patient characteristics. Whether restarting AT drugs is beneficial or not is unknown, and will be addressed in the REstart or STop Antithrombotics Randomised Trial (www.
RESTARTtrial.org).
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12:45-14:15 Room 7,8,11,12
Lunch Satellite Symposium Boehringer Ingelheim

12:45-14:15 Room 14,15,16
Lunch Satellite Symposium Lundbeck

Working together to improve stroke prevention in patients with atrial fibrillation
Chairs: J. Camm, UK and S. Davis, Australia

Clinicians‘ choices with increasing burden of stroke
Chair: G. Ford, UK

Welcome and introduction
J. Camm, UK
Diagnosing AF in high risk patients – innovative tools and clinical results
T. Sanna, Italy
Safeguarding the brain – protecting against the devastating effects of ischaemic stroke
H.–C. Diener, Germany

Growing burden of stroke
C. Wolfe, UK
Clinical decisions and therapeutic choices in AIS
H. Audebert Germany
On hope and expectations: how ongoing trials may optimize management of AIS
G. Albers, USA
Industry sponsored lunch symposium by Lundbeck

Knowledge is our best defense – consensus on management of acute emergency situations
in stroke patients treated with novel oral anticoagulants
T. Steiner, Germany
Shielding patients from stroke – how can cardiologists and neurologists improve outcomes
in patients with AF?
Panel discussion moderated by S. Davis, Australia
Industry sponsored lunch symposium by Boehringer Ingelheim
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12:45-14:15 Room 2,3,4
Lunch Satellite Symposium Stryker
Stryker endovascular solutions for ischaemic stroke
Chair: M. Wiesmann, Germany

12:45-14:15
E-Poster Session Blue p. 557
and Poster Session Blue p. 611

“Stentrievers for acute ischemic stroke” What do we know? How do we find more?
M. Wiesmann, Germany
Multidisciplinary approach for acute stroke Care unit, during crisis time
J. Blasco, Spain
Endovascular solution for intracranial atherosclerotic disease after SAMMPRISS. Exchange from China
Z.R. Miao, China
Industry sponsored lunch symposium by Stryker
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14:30-16:30 Auditorium
Joint Symposium 2 ESC/ESO

14:30-16:15 Rooms 7/8/11/12
Mini Symposium 4 Selection of patients for carotid intervention

ESC/ESO Symposium
(European Stroke Conference/European Stroke Organisation)
Chairs: P. Michel, Switzerland and V. Caso, Italy

Selection of patients for carotid intervention
Chairs: M.M.Brown, UK and J.L. Mas, France

Controversy 1.
Cardiac workup after stroke: aggressive vs. tailored approach
Intro and first voting: R. Veltkamp, Germany
Aggressive: C. Guidoux, France
Tailored: M. Dennis, UK
Second voting
Controversy 2.
Can patients be anticoagulated after ICH ?
Intro and first voting: V. Caso, Italy
Pro: R. Al-Shahi Salman, UK
Contra: S. Sacco, Italy
Second voting

Which symptomatic patients should have carotid artery stenting?
L. Bonati, Switzerland
Is medical treatment enough for asymptomatic stenosis?
J.L. Mas, France
Identification of high risk carotid plaque: MR and PET
P. Nederkoorn, The Netherlands
On-going uncertainties and clinical trials
M.M. Brown, UK
Carotid Intervention in the US and Canada, including CREST-2?
T.Brott, USA

Controversy 3.
Acute recanalisation treatment should be based on imaging,not time
Intro and first voting: P. Michel, Switzerland
Pro : M.W. Parsons, Australia
Contra: K. Muir, UK
Second voting
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14:30-16:00 Oral Session Room 2,3,4
Epidemiology of stroke
Chairs: E. Touze, France and A. Tsiskaridze, Georgia

Table 1. Vasomotor reactivity and the risk of mortality.
All-cause mortality
Cardiovascular mortality
n/N

Model I

n/N

Model I

Model
II

14:30 - 14:40

Vasomotor
reactivity*
Quartile 1

Model
II

182/423

Quartile 2

154/424

Quartile 3

117/424

Quartile 4

104/424

Per SD

557/1695

1.33
(1.04;
1.71)
1.34
(1.04;
1.72)
1.03
(0.79;
1.35)
1 (reference)
0.90
(0.83;
0.98)

58/423

Vasomotor reactivity and the risk of mortality: The Rotterdam Study
M.L.P. Portegies1, R.F.A.G. de Bruijn2, A. Hofman3, P.J. Koudstaal4, M.A. Ikram5

1.38
(1.08;
1.77)
1.35
(1.05;
1.74)
1.02
(0.78;
1.33)
1 (reference)
0.90
(0.83;
0.97)

1.68
(1.06;
2.68)
2.00
(1.26;
3.16)
1.33
(0.81;
2.17)
1 (reference)
0.85
(0.75;
0.98)

1.54
(0.97;
2.47)
1.99
(1.26;
3.15)
1.38
(0.85;
2.26)
1 (reference)
0.87
(0.76;
1.00)

1 Epidemiology of stroke

Erasmus MC University Medical Center, Department of Epidemiology and Department
of Neurology, Rotterdam, THE NETHERLANDS1,Erasmus MC University Medical Center, Department of Epidemiology and Department of Neurology, Rotterdam, THE NETHERLANDS2, Erasmus MC University Medical Center, Department of Epidemiology, Rotterdam,
THE NETHERLANDS3, Erasmus MC University Medical Center, Department of Neurology,
Rotterdam, THE NETHERLANDS4, Erasmus MC University Medical Center, Department
of Epidemiology, Department of Neurology and Department of Radiology, Rotterdam, THE
NETHERLANDS5
Background: Cardiovascular and cerebrovascular diseases are the main cause of death worldwide. Though these diseases are sudden events, the underlying pathology has usually accumulated over the course of years. In the brain, accumulating vascular pathology can lead to loss
of cerebral autoregulation, which can be measured as vasomotor reactivity (VMR). Indeed,
diminished VMR has been linked with stroke. However, it remains unknown to what extent diminished VMR also reflects systemic vascular damage. We investigated in a population-based
study the association of VMR with all-cause and cardiovascular mortality, and specifically
sought to study whether this association is affected by clinical stroke.
Methods: Between 1997-1999, 1695 participants from the Rotterdam Study underwent VMR
measurements using transcranial Doppler. These persons were followed up until 2011 for stroke
and mortality. We assessed the associations between VMR and mortality using Cox proportional hazard models, adjusted for age and sex, and subsequently for cardiovascular risk factors. We
additionally censored for incident stroke.
Results: After a mean follow-up of 10.0 years, a total of 557 participants had died, of whom
184 due to a cardiovascular cause. A total of 142 persons suffered a stroke. The hazard ratio
comparing the lowest to the highest quartile of VMR was 1.38 (95%-CI 1.08; 1.77) for all
cause mortality and 1.68 (95%-CI 1.06; 2.68) for cardiovascular mortality, and remained unchanged after adjusting for cardiovascular risk factors. After censoring for incident stroke the
hazard ratios were 1.50 (95%-CI 1.11; 2.05) for all cause mortality and 1.95 (95%-CI 1.01;
3.75) for cardiovascular mortality.
Conclusion: A low VMR is associated with an increased risk of death, especially due to a cardiovascular cause. Additionally, incident stroke does not seem to affect this association, suggesting that a low VMR reflects an impaired vascular system not only in the brain, but more
systemically.
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59/424

40/424

27/424
184/1695

Abbreviation: HDL = high-density lipoprotein
Values are hazard ratios with 95% confidence intervals.
n: number of cases
N: number of persons at risk
Model I: Adjusted for age and sex.
Model II: Adjusted for age, sex, current smoking, former smoking, blood pressure lowering
medication, systolic blood pressure, diastolic blood pressure, diabetes mellitus, total cholesterol, and HDL-cholesterol.
* Vasomotor reactivity was natural log transformed
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Table 2. Vasomotor reactivity and the risk of mortality independent of stroke.
All-cause mortality
Cardiovascular mortality
n/N
n/N
Vasomotor reactivity*
124/423 1.50 (1.11;
33/423
1.95 (1.01;
Quartile 1
2.05)
3.75)
101/424 1.41 (1.03;
35/424
2.41 (1.27;
Quartile 2
1.93)
4.56)
85/424
1.19 (0.86;
23/424
1.57 (0.79;
Quartile 3
1.65)
3.12)
64/424
1 (refer13/424
1 (referQuartile 4
ence)
ence)
374/1695 0.89 (0.81;
104/1695 0.83 (0.70;
Per SD
0.98)
0.99)
Values are hazard ratios with 95% confidence intervals.
n: number of cases
N: number of persons at risk
Models are adjusted for age and sex.
* Vasomotor reactivity was natural log transformed

14:40 -14:50
Cerebral microbleeds and the risk of mortality in the general population.
S. Akoudad1, M.A. Ikram2, P.J. Koudstaal3, A. Hofman4, A. van der Lugt5, M.W. Vernooij6
Dept. Epidemiology, Radiology, Neurology. Erasmus MC University Medical Center Rotterdam, Rotterdam, THE NETHERLANDS1,Dept. Epidemiology, Radiology, Neurology.
Erasmus MC University Medical Center Rotterdam, Rotterdam, THE NETHERLANDS2, Dept.
Neurology. Erasmus MC University Medical Center Rotterdam, Rotterdam, THE NETHERLANDS3, Dept. Epidemiology. Erasmus MC University Medical Center Rotterdam, Rotterdam,
THE NETHERLANDS4, Dept. Radiology. Erasmus MC University Medical Center Rotterdam,
Rotterdam, THE NETHERLANDS5, Dept. Epidemiology, Radiology. Erasmus MC University
Medical Center Rotterdam, Rotterdam, THE NETHERLANDS6
Background: Presence of cerebral microbleeds indicates underlying vascular brain disease and
has been implicated in lobar hemorrhages and dementia. All these conditions relate to shorter
survival, but it remains unknown to what extent microbleeds increase the risk of mortality. We
investigated the association of microbleeds with all-cause and cause-specific mortality in the
general population.
Methods We rated the brain MRI scans of 3979 Rotterdam Scan Study participants to determine
presence, number, and location of microbleeds. Cox proportional hazard models, adjusted for
age, sex, subcohort, vascular risk factors, and other MRI markers of cerebral vascular disease,
were applied to quantify the association of microbleeds with mortality.
Results: After a mean follow up of 5.2 (± 1.1) years, 172 (4.3%) persons had died. Presence of
microbleeds, and particularly deep or infratentorial microbleeds, was significantly associated
with an increased risk of all-cause mortality (sex-, age-, subcohort adjusted hazard ratio (HR)
2.27; CI 1.50- 3.45), independent of vascular risk factors (HR 1.87; 95% CI 1.20- 2.92). The
presence of deep or infratentorial microbleeds strongly associated with the risk of cardiovascular related mortality (HR 4.08; CI 1.78- 9.39). Mortality risk increased with increasing number
of microbleeds.
Conclusion: The presence of microbleeds, particularly those in deep or infratentorial regions
and multiple microbleeds indicates an increased risk of mortality. Our data suggest that microbleeds may mark severe underlying vascular pathology associated with poorer survival.
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Inverse association between neighborhood socioeconomic status and post stroke mortality, Trends in stroke, coronary heart disease, and cardiovascular risk factors during the past
an analysis of the Dijon stroke registry taking account of place of care
half century in a Japanese community: the Hisayama Study, 1961-2009
O. GRIMAUD1, E. LERAY2, B. Lalloue3, J. Durier4, M. Giroud5, Y. Béjot6
J. Hata1, T. Ninomiya2, Y. Hirakawa3, M. Nagata4, N. Mukai5, S. Gotoh6, M. Fukuhara7, F.
Ikeda8, K. Shikata9, D. Yoshida10, M. Kamouchi11, T. Kitazono12, Y. Kiyohara13
EHESP, RENNES, FRANCE1,EHESP, Rennes, FRANCE2, EHESP, Rennes, FRANCE3, University of Burgundy, Dijon, FRANCE4, University Hospital and Faculty of Medicine of Dijon, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN1,Graduate
Dijon, FRANCE5, University Hospital and Faculty of Medicine of Dijon, Dijon, FRANCE6
School of Medical Sciences, Kyushu University, Fukuoka, JAPAN2, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN3, Graduate School of Medical Sciences, KyBackground
ushu University, Fukuoka, JAPAN4, Graduate School of Medical Sciences, Kyushu University,
Evidence of an inverse association between neighborhood socioeconomic status (NSES) and
Fukuoka, JAPAN5, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JApost stroke mortality is accumulating. We explored whether this disadvantage originates while
PAN6, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN7, Graduate
patients are in acute care.
School of Medical Sciences, Kyushu University, Fukuoka, JAPAN8, Graduate School of MediMethods
cal Sciences, Kyushu University, Fukuoka, JAPAN9,
The study population includes all incident stroke cases identified by the Dijon stroke registry
Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN10, Graduate School
between 1998 and 2010. We used the Townsend deprivation score to determine NSES for 46
of Medical Sciences, Kyushu University, Fukuoka, JAPAN11, Graduate School of Medical Scineighborhoods whose socioeconomic status remained stable during the study period. Follow
ences, Kyushu University, Fukuoka, JAPAN12, Graduate School of Medical Sciences, Kyushu
up was up to 90 days after stroke. Using Cox proportional hazards models we examine assoUniversity, Fukuoka, JAPAN13
ciations between NSES and death taking into account the whole observation time, then distinguishing time spent in and outside acute care.
Background: Changes in lifestyle and advances in medical technology during the past half cenResults
tury are likely to have affected the incidence and mortality of cardiovascular disease and the
Our sample included 1327 incident stroke cases (mean age 75, 49% male, 86% ischemic). Cas- prevalence of risk factors in Japan.
es did not differ across tertiles of NSES in terms of risk factors prevalence, stroke type and se- Methods: In the town of Hisayama located in a suburb of the Fukuoka metropolitan area in Javerity. Increasing level of deprivation was associated with younger age (p for trend<10-3), and pan, five cohorts consisting of the residents aged >/=40 years were established in 1961, 1974,
longer length of stay (p for trend 0.01). 207 cases (15.6%) died during follow up, most of them 1983, 1993, and 2002, and were followed up for 7 years, respectively.
(163 or 79%) whilst in acute care. Overall, there was a gradient of increasing risk of death with Results: The age-adjusted incidence of stroke decreased greatly, by 51% in men and by 43% in
increasing tertile of deprivation: 2nd versus 1st tertile, age and gender adjusted hazards ratio
women, from the 1960s to the 1970s, but this decreasing trend slowed down thereafter. Among
(HR)=1.35 (95% CI :0.96-1.88); 3rd versus 1st tertile HR=1.48 (1.03-2.12)(p for trend 0.03).
stroke subtypes, the incidences of brain infarction in both sexes and brain haemorrhage in men
No significant trend was identified when analyzing risk of death whilst in acute care, whereas a showed a similar decreasing pattern, while those of brain haemorrhage in women and subarachstrong gradient existed whilst outside acute care : 2nd versus 1rst tertile HR=1.43 (0.64-3.18),
noid haemorrhage in both sexes did not show clear secular changes. The age-adjusted mortality
3rd versus 1st HR=2.75 (1.28-5.93) (p for trend 0.008). This gradient persisted when adjusting of stroke decreased as a result of the decline in the incidence and a significant improvement
for stroke type and severity.
in survival rate. The incidence and mortality of coronary heart disease (acute myocardial inConclusion
farction, cardiac sudden death, or coronary intervention) did not show clear changes. Although
In this sample, the positive association between residential deprivation and post stroke mortal- the prevalence of hypertension in both sexes did not show dramatic changes, the proportion
ity is mainly driven by death occurring outside acute care. Differences in the process of acute
of participants receiving antihypertensive treatment increased, and blood pressure among hycare are therefore unlikely to explain this disadvantage.
pertensive participants decreased over the study period. The smoking rate in men and women
decreased from 1961 to 1993. In contrast, the prevalence of metabolic risk factors (i.e., glucose
intolerance, hypercholesterolaemia, and obesity) increased with time in both sexes.
Conclusions: In the Japanese community, the decreasing trends in the stroke incidence have
recently slowed down, and there has been no clear change in the incidence of coronary heart
disease, probably because the benefits of hypertension control and smoking cessation have been
negated by increasing metabolic risk factors.
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Changes in the Impact of Stroke Risk Factors with Age, and
Implications for Stroke Epidemiology in the Elderly:
the REasons for Geographic and Racial Differences in Stroke (REGARDS) Study
G. Howard1, M. Banach2, B.M. Kissela3, D.C. Goff4, E.Z. Soliman5, S.E. Judd6, M.M. Safford7, V.J. Howard8
University of Alabama at Birmigham, Birmingham, USA1,University of Lodz, Lodz, POLAND2, University of Cincinnati, Cincinnati, USA3, University of Colorado, Denver, USA4,
Wake Forest University School of Medicine, Winston-Salem, USA5, University of Alabama at
Birmingham, Birmingham, USA6, University of Alabama at Birmingham, Birmingham, USA7,
University of Alabama at Birmingham, Birmingham, USA8
Introduction: The average age of stroke is increasing with the “graying” of the population, increasing the importance of assessing risk factors in the elderly. Potential changes in the impact
of risk factors could be a “true” effect, or could be due to age-related changes in the correlational structure of risk factors and associated changes in residual confounding.
Methods: REGARDS followed 27,748 stroke-free participants age 45 and over (mean = 64,
interdecile range 53 to 77) for an average of 5.3 years, during which 715 incident strokes occurred. The association of the “Framingham” risk factors with incident stroke risk was assessed in age strata of 45-64 (Young), 65-74 (Middle), and 75+ (Old). The association between
risk factors was assessed using Kappa statistics.
Results: With the exception of atrial fibrillation, there was a monotonic decrease in the magnitude of the impact across the age strata; with hypertension, diabetes, smoking and LVH even
becoming non-significant in the elderly (see first figure). The association between measured
risk factors also weakened at older ages (see second figure, the example of the association of
hypertension and diabetes).
Discussion: The impact of risk factors on stroke risk substantially declined at older ages.
However, forces such as the metabolic syndrome give rise to positive correlations between risk
factors in the young, but these correlations may be reduced in the elderly by selective mortality
of those with multiple risk factors. Residual confounding may be playing a role in the decreasing impact of risk factors in the elderly if: 1) if there are similar patterns of change in the correlation with unknown risk factors (i.e., latent risk factors exist), or 2) if there is measurement
error in the known risk factors. These results suggest that the impact of stroke risk factors
could be overestimated in the young, and underestimated in the elderly.
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Moderate agreement between self-reported stroke and hospital-recorded stroke in two cohorts of Australian women: a validation study
C.A. Jackson1, G.D. Mishra2, J Byles3, L Tooth4, A Dobson5
University of Queensland, Brisbane, AUSTRALIA1,University of Queensland, Brisbane,
AUSTRALIA2, University of Newcastle, Newcastle, AUSTRALIA3, University of Queensland,
Brisbane, AUSTRALIA4, University of Queensland, Brisbane, AUSTRALIA5

Table 1 Self-reported and hospitalised stroke in each cohort
Cohort
Older (born
1921-26)

Agreement
Hospital-recorded stroke

Self-reported
stroke

Yes
No
Total

Yes
25

No
77

Total
102

7
32

1447
1524

1454
1556

Mid-age (born
Hospital-recorded stroke
Background There is uncertainty around using self-reported stroke in epidemiological studies,
1946-52)
with conflicting recommendations from prior studies. We compared self-reported with hospiYes
No
Total
tal-recorded stroke, and investigated reasons for disagreement.
Self-reYes 11
14
25
Methods We included women from the Australian Longitudinal Study on Women’s Health, who
ported
lived in New South Wales and returned 3-yearly surveys between 2001-10 (mid-age cohort; N
stroke
= 2119, mean age 53) or 2002-08 (older cohort; N = 1556, mean age 78). We determined agreeNo 3
2091
2094
ment between self-report and hospitalised stroke by calculating sensitivity, specificity, positive
To- 14
2105
2119
and negative predictive values (PPVs, NPVs) and kappa statistics, and determined factors assotal
ciated with disagreement.
Table 2 Agreement between self-report and hospitalised stroke
Results Women reported 102 and 23 strokes in the older and mid-age cohorts respectively.
Cohort
Sensitivity and specificity were high. Few women failed to report hospital-recorded strokes
Agreement measures
Older
Mid-age
Prevalence (self-report)
6.6%
1.2%
(NPV>99% in both cohorts) but many reported an unverified stroke, particularly in the older
Prevalence (hospital-recorcohort where the PPV was 25% compared with 44% in the mid-age cohort. This was partly
ded)
2%
0.7%
due to: reporting of transient ischaemic attack (TIA); strokes occurring outside the period of
Sensitivity
78.1%
78.6%
interest; and possible reporting of stroke-like events. A third of older women with an unveriSpecificity
94.9%
99.3%
fied stroke did have a cerebrovascular disease diagnosis (including TIAs) and 18% provided
Positive predictive value
24.5%
44.0%
additional survey comments with details of the stroke. Agreement was therefore fair in older
Negative predictive value
99.5%
99.9%
women (kappa 0.35, 95% CI 0.25 to 0.46) and moderate in mid-age women (0.56, 95% CI 0.37
0.35 (0.25 to
to 0.75). In both cohorts higher education was associated with agreement. Recent poor mental
Kappa (95% CI)
0.46)
0.56 (0.37 to 0.75)
health was associated with disagreement.
Prevalence index
0.91
0.98
Conclusion Validity of self-reported stroke is fair to moderate in our study, but is probably
underestimated due to comparison with hospital data only. Where routinely collected data are
unavailable, self-reported stroke may be a reasonable alternative method of ascertainment for
some epidemiological studies.
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15:30 - 15:40

15:40 - 15:50

16-year time trends in incidence of pathological and aetiological stroke subtypes:
the Erlangen Stroke Project

Incidence, outcome and future projections of atrial fibrillation-related stroke and systemic
embolism at age >/=80 years: 10-year results of the Oxford Vascular Study
G.S.C. Yiin1, D.P.J. Howard2, N.L.M. Paul3, Z. Mehta4, P.M. Rothwell5

P.L. Kolominsky-Rabas1, S. Wiedmann2, M. Weingärtner3, M. Buchfelder4, S. Schwab5, P.U.
Heuschmann6

Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield
University Hospital Erlangen, Erlangen, GERMANY1,University of Würzburg, Würzburg,
Department of Clinical Neuroscience, University of Oxford, Oxford, UNITED KINGDOM2,
GERMANY2, University Hospital Erlangen, Erlangen, GERMANY3, University Hospital ErStroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of
4
5
langen, Erlangen, GERMANY , University Hospital Erlangen, Erlangen, , University of Würz- Oxford, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department
burg, Würzburg, GERMANY6
of Clinical Neuroscience, University of Oxford, Oxford, UNITED KINGDOM4, Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, OxBackground: Population-based data continuously monitoring time trends in stroke epidemiolo- ford, 5
gy are scarce. We investigated incidence of pathological and aetiological stroke subtypes over a
sixteen-year time period.
Background: Prevalence of atrial fibrillation (AF) is increasing and now affects over 10% of
Methods: Changes in stroke incidence were investigated within the Erlanger Stroke Project
individuals aged ≥80 years. Warfarin is effective in preventing thromboembolic events, but
(ESPro). The ESPro is a prospective, population-based stroke register in the city of Erlangen,
is substantially under-used in the elderly, and use of new anticoagulants at age ≥80 years is
Bavaria, Germany, covering a total study population of 105 164 inhabitants (census 2010) apalso limited. We determined the incidence and outcome of AF-related thromboembolic events
plying standardized methods for ensuring completeness of case ascertainment. Aetiology of
at all ages in a population-based study and projected future event rates. Methods: We studied
ischemic stroke was classified according to the “The Trial of ORG 10172 in Acute Stroke Treat- age-specific incidence and outcome of all AF-related incident strokes and systemic emboli from
ment” (TOAST) criteria. Total and stroke subtype specific incidence rates were age adjusted to 2002-2012 in the Oxford Vascular Study (OXVASC) in relation to premorbid use of warfarin.
the European population.
Future projections for incidence of AF-related strokes and systemic emboli were made based
Findings: Between Jan 1995 and Dec 2010, 3243 patients with first-ever stroke were registered. on predicted changes in population age and sex. Results: Among 3096 TIA, stroke or acute
Median age was 75 years (Inter-Quartile-Range 66-82), 1787 (55.2%) were females. The properipheral vascular events, there were 748 (24.2%) AF-related events, including 383 incident
portion of pathological stroke subtypes was as follows: ischemic stroke (IS) 79.7%; primary
ischaemic strokes and 71 incident systemic emboli. Incidence increased steeply with age, with
intracerebral haemorrhage 12.2%; subarachnoidal haemorrhage 3.0%; unspecified stroke 5.1%. 272 (59•9%) events occurring at ≥80 years. Of 208 patients with incident events at age ≥80
Total stroke incidence decreased over the sixteen-year study period in men (Incidence Rate Ra- years and known prior AF, 189 (90•9%) were not on warfarin. Among these cases, the premortio 1995-1996 versus 2009-2010 (IRR) 0.72; 95% CI 0.58-0.90) but not in women (IRR 0.90;
bid CHADS2 score was ≥2 in 167 (88•4%), there was no documented contraindication to war95% CI 0.74-1.10). Among pathological stroke subtypes a decrease in IS incidence was found
farin in 144 (76•2%), and of 99 patients who were independent prior to their event, 73 (73•7%)
in men (IRR 0.73; 95% CI 0.57-0.93). Incidence of large artery atherosclerotic (LAA) stroke
were dead or disabled at six months follow-up. Extrapolated to the UK population aged ≥80
decreased in men (IRR 0.27, 95%CI 0.12-0.59) and of small artery occlusion (SAO) increased years, 19,012 AF-related ischaemic strokes and 4189 systemic emboli would have been expectin women (IRR 2.33; 95% CI 1.39-3.90).
ed in 2010, increasing to 60,528 and 14,968 respectively by 2050, by which time 84% of all
Summary: In our study substantial variation in time trends of major aetiological stroke subtypes AF-related thromboembolic events will occur at age ≥80 years and 42.1% at ≥90 years. Conwere seen between men and women, which might be linked to gender differences in developclusion: Numbers of AF-related ischaemic strokes at age ≥80 years are projected to treble by
ment of major vascular risk factors in our local population.
2050, along with numbers of systemic emboli, unless rates of anticoagulation in older patients
increase.
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Ethnic and age disparities in incidence of stroke over time: analysis from the South London Stroke Register over 16 years
Y. Wang1, A.G. Rudd2, C.D.A. Wolfe3
Division of Health and Social Care Research, King’s College London, London, UNITED
KINGDOM1,Division of Health and Social Care Research, King’s College London, London,
UNITED KINGDOM2, Division of Health and Social Care Research, King’s College London,
London, UNITED KINGDOM3
Objectives: To investigate ethnic and age disparities in stroke incidence over time from an inner-city population-based stroke register.
Methods: Trends in stroke incidence and prior-to-stroke risk factors were investigated with the
South London Stroke Register (SLSR), a population-based register, covering a multiethnic population of 271,817 inhabitants in South London with 63% white, 28% black, and 9% of other
ethnic group. Age-, ethnicity- and sex- specific incidence rates with 95% confidence intervals
were calculated assuming a Poisson distribution and their trends over time tested by the Cochran-Armitage test.
Results: 4251 patients with first-ever stroke were registered between 1995 and 2010. Total
stroke incidence reduced by 34.4% over the 16-year period from 202.6 to 132.9 per 100,000
population (p<0.0001). Similar declines in stroke incidence were observed in men (228.2 to
143.6) and women (177.9 to 121.4), white (190.6 to 126.2) and black (264.1 to 148.2), and patients aged over 55 years (658.4 to 419.5) (all significant with p<0.0001), but not in patients
aged under 55 years (24 to 20.7, not significant with p>0.05). The mean age at stroke decreased
significantly from 71.6 years in 1995-1998 to 69.4 years in 2007-2010 (p=0.0002). The proportion of all strokes aged < 55 years increased from 10% in 1995 to 20.4% in 2010. The reduction
in prevalence of prior-to-stroke risk factors was mostly seen in white patients over 55 years,
while an increase in diabetes was observed in younger black patients aged under 55 years.
Conclusions: Total stroke incidence decreased over a 16-year time period. However, this was
not seen in younger age groups. Stroke risk increased in younger age and black groups. The
advances in risk factor reduction observed in white groups over age 55 years failed to be transferred to younger age groups for both black and white.
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Cognitive determinants of return to work after a stroke
M. Hommel1, B. Naegele2, S. Miguel3, A. Jaillard4
University Hospital, Grenoble, FRANCE1,University Hospital, Grenoble, FRANCE2, University Hospital, Grenoble, FRANCE3, University Hospital, Grenoble, FRANCE4
Background
Despite the known relation to age, about 20% of strokes occur at vocational age and they have
a major individual and societal impact. As work market requires higher professional skills associated with higher cognitive capabilities, we studied the cognitive determinants of return to
work (RTW).
Methods
We prospectively included patients in a subacute infarcts cohort (N=156) and in a confirmatory chronic stroke cohort (N=62). The patients were non demented (MMSE&#8805;23). We
collected demographic including previous occupation, social and familial, imaging, and diagnostic data. Using a comprehensive neuropsychological battery of tests, we assessed cognition
within the first month in the first cohort and after 6±3 months in the confirmatory. General and
instrumental functions, memory, executive functions and working memory were the cognitive
domains explored. RTW was assessed at the 1 year follow-up visit in all the patients. We used
confirmatory factor analysis to estimate the cognitive domains and logistic regressions for testing the predictors of return to work.
Results
Age, previous occupation, stroke severity, and depression were associated with RTW in univariate comparisons. Tests from each cognitive domain were predictive of RTW after correction
for multiple comparisons. All cognitive domains but memory were predictive of RTW. In multivariate analysis, age (0.01), depression (0.01) and working memory (< 0.000) were the predictors of RTW in both cohorts. The cognitive domain working memory was the best predictor
of RTW overall, and carries more information than a fast global cognitive evaluation such as
MMSE when considering RTW.
Conclusion
Cognition was the main factor of RTW after stroke. Working memory was the best marker of
cognitive deficits when considering RTW. It suggests focusing rehabilitation trials on working
memory deficits.
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Which stroke patients benefit from robotic therapy for the upper extremities?
T. Takebayashi1, K. Takahashi2, S. Amano3, K. Domen4, K. Hachisuka5, T. Kimura6
T. Takebayashi

Contribution of corticospinal tract damage and functional connectivity abnormalities in
hand motor impairment after stroke
C. ROSSO1, R. Valabrègue2, Y. Attal3, F. Baronnet4, P. Vargas5, V. Perlbarg6, A. Leger7, S. Lehéricy8, Y. Samson9

Department of rehabilitation, The Hospital of Hyogo college of medicine, Nishinomiya,
JAPAN1,School of Allied Health Sciences, Kitasati University,, Kanagawa, JAPAN2, Department of rehabilitation, The Hospital of Hyogo College of Medicine, Nishinomiya, JAPAN3,
Department of Rehabilitation medicine, Hyogo College of Medicine, Nishinomiya, JAPAN4,
Department of Rehabilitation Medicine, University of Occupational and environmental Health,
Kitakyushu, JAPAN5, Nihon Rehabilitation academy, Toyoshima, JAPAN6
Background: Although robotic therapy (RT) has been shown to improve Upper extremity (UE)
function in stroke patients, it remains unclear which stroke patients benefit most from RT. In
our previous study, ReoGo therapy (Motorika Medical Ltd., Israel), which is one of RTs, was
found to be more effective in low UE function with hemiparesis (Fugl-Meyer Assessment
[FMA] < 30 at baseline). The purpose of this study was to examine the more details of the improvements observed under RT. Methods: A pilot prospective, randomized, open, blinded-endpoint trial was conducted at six facilities in Japan. The inclusion criteria were first stroke with
hemiplegic UE (Brunnstrom Stage 3 to 4) from 4 to 8 weeks after onset. The patients were
randomly assigned to either the RT group (40 minutes ReoGo therapy 7 days a week) or the
control group (CT, 40 minutes self-training 7 days a week). Both groups underwent standard
occupational therapy (OT) for 40 minutes before each training session. The ReoGo had a stick
with a platform to stabilize the subject’s forearm that helped to move the UE in various directions at five levels of assistance (from total-assistance to total-active modes). The UE function
was measured using the FMA at baseline and post-intervention. In addition, each patients was
classified into severe (0 to 5), moderate (6 to 9), or mild (10 to 12) subgroups based on the
FMA-Flexion Synergy (FS) score at baseline in order to determine which subgroups exhibited
the greatest benefit in the UE impairment. Results: Sixty Patients were recruited from November 2008 to May 2010 (41 males and 19 females; mean age, 64.8 +/- 10.8 years). The RT group
showed significantly greater changes in the FMA Shoulder/Elbow/Forearm scores (4.8 +/- 5.0
vs 1.9 +/- 5.5; p<0.05) than the CT group. The Moderate-RT subgroup shown significantly
greater changes in the FMA-FS score than the Moderate-CT subgroup (2.3+/-1.3 vs −0.1+/-2.8,
p<0.05). Conclusions: ReoGo therapy with standard OT was shown to increase recovery of UE
function in post-stroke patients. We believe that patients with moderate impairment (6 to 9 on
FMA-FS score at baseline) benefit most from the RT.

AP-HP, Urgences Cérébro-Vasculaires, Pitié-Salpêtrière Hospital, Paris, FRANCE1,Centre
de NeuroImagerie de Recherche (CENIR), Institut du Cerveau et de la moelle épinière, UPMC
Paris 6, Paris, France, Paris, FRANCE2, Centre de Recherche de l’Institut du Cerveau et de
la Moelle épinière, UPMC Paris 6, Inserm, U975, CNRS, UMR 7225, COGIMAGE, Paris,
FRANCE3, AP-HP, Urgences Cérébro-Vasculaires, Pitié-Salpêtrière Hospital, Paris, FRANCE4,
Centre de Recherche de l’Institut du Cerveau et de la Moelle épinière, UPMC Paris 6, Inserm,
U975, CNRS, UMR 7225, COGIMAGE, Paris, FRANCE5, Laboratoire d’Imagerie Fonctionnelle, INSERM 678, UPMC Paris 6, Paris, FRANCE6, AP-HP, Urgences Cérébro-Vasculaires,
Pitié-Salpêtrière Hospital, Paris, FRANCE7, AP-HP, Department of Neuroradiology, PitiéSalpêtrière Hospital, Paris, FRANCE8, AP-HP, Urgences Cérébro-Vasculaires, Pitié-Salpêtrière
Hospital, Paris, FRANCE9
Background: Stroke motor outcome is associated with reorganisation of cortical areas and corticospinal tract (CST) integrity. However, the relationships between those are hard to disentangle.
The objective was to study the effect of CST damage on the relationship between functional
motor network connectivity and hand motor function in two groups of stroke patients: the severely (n=8) and the mildly impaired (n=14).
Methods: Patients were studied with MRI at 3 weeks, 3 and 6 months. Healthy subjects (n=28)
were scanned once. The CST injury was assessed by fractional anisotropy (FA) values and
functional connectivity was calculated from a fist closure task fMRI in a cortical and cerebellar
motor network.The relationship between hand motor strength, ipsilesional CST damage and
functional connectivity from the primary motor cortex (M1) was investigated using global and
partial correlations.
Results: In mildly impaired, the FA values in the ipsilesional CST were significantly higher
than those in the severely impaired (p<0.0001), and there was a trend toward lower FA values
vs. healthy subjects (p:0.08). The cortico-cortical connectivity returned to a normal pattern after
3 months but cortico-cerebellar connectivity was still decreased at 6 months. In severely impaired patients, the cortico-cortical connectivity tended to return to a normal pattern except for
the reduced ipsilesional M1-supplementary motor area correlation, but the cortico-cerebellar
connectivity was totally abolished during follow-up. In the entire group of patients, the hand
motor function was correlated to the ipsilesional functional connectivity from M1. Partial correlations revealed that these associations were not significant anymore when the impact of CST
damage was removed, except for the ipsilesional M1-contralateral cerebellum connectivity.
Conclusion: Upper limb function is mainly explained by the CST damage and by the ipsilesional cortico-cerebellar connectivity.

145

22. European Stroke Conference
13 Rehabilitation and reorganisation after stroke B

14 Rehabilitation and reorganisation after stroke B

15:00 - 15:10

15:10 - 15:20

The optimal dosage of the Rehabilitation Gaming System: The impact of a longer period
of virtual reality based and standard occupational training on upper limb recovery in the
acute phase of stroke.
A. Duff1, J. Nirme2, B. Rubio3, E. Duarte4, A. Cuxart5, S. Rodríguez6, P.F.M.J. Verschure7

Effects of five consecutive daily sessions of anodal tDCS combined with repetitive radial
nerve stimulation on motor outcome in acute stroke
V. SATTLER1, B. ACKET2, A. GERDELAT3, N. RAPOSO4, J.F. ALBUCHER5, S. CHERIET6, C. THALAMAS7, F. CHOLLET8, M. SIMONETTA-MOREAU9

SPECS Universitat Pompeu Fabra, Barcelona, SPAIN1,SPECS Universitat Pompeu Fabra,
Barcelona, SPAIN2, SPECS Universitat Pompeu Fabra, Barcelona, SPAIN3, Servicio de Medicina Física y Rehabilitación, Hospitals Mar-Esperança, Parc de Salut Mar. IMIM, Universitat
Autònoma de Barcelona, Barcelona, SPAIN4, Servicio de Rehabilitación, Hospital Universitari Vall d’Hebron., Barcelona, SPAIN5, Servicio de Rehabilitación, Hospital Universitari
Vall d’Hebron., Barcelona, SPAIN6, SPECS, ICREA & Universitat Pompeu Fabra, Barcelona,
SPAIN7

Purpan Hospital - Department of Neurology, TOULOUSE, FRANCE1,Purpan Hospital
- Department of Neurology, TOULOUSE, FRANCE2, Purpan Hospital - Department of Neurology, TOULOUSE, FRANCE3, Purpan Hospital - Department of Neurology, TOULOUSE,
FRANCE4, Purpan Hospital - Department of Neurology, TOULOUSE, FRANCE5, Clinical
Investigation Centre - CIC 9302, TOULOUSE, FRANCE6, Clinical Investigation Centre - CIC
9302, TOULOUSE, FRANCE7, Purpan Hospital - Department of Neurology, TOULOUSE,
FRANCE8, Purpan Hospital - Department of Neurology, TOULOUSE, FRANCE9,

The Rehabilitation Gaming System (RGS) is a Virtual Reality system giving patients augmented multimodal feedback on their goal-directed movements. This paradigm is neurologically
grounded and proven effective for motor recovery [1]. The RGS allows sustained independent
use by automatically adapting training tasks to a patient’s skill level. In the current study we
confirm that RGS training is at least as effective as standard occupational therapy (OT) and investigate the effect of dose on recovery: how many weeks of training is optimal?
We conducted an experiment on 21 acute patients (<14 days post-stroke) who were divided into
2*2 groups. 11 patients performed the RGS Spheroids [1] task 5 times a week (each session
lasting 20 min) besides their usual OT program, 5 patients during 3 weeks and 6 patients during
12 weeks. Two groups of 5 patients received 20 min of additional OT for 3 or 12 weeks each.
Evaluations on several clinical scales were done at admittance, at weeks 1, 2, 3 and 12, and at
follow-ups month 6 and 12. We compared normalized improvement [1] for each clinical scale.
A mixed-design ANOVA with time as within-subject factor and treatment (RGS or OT) and
duration (3 or 12 weeks) as between-subject factors showed a significant effect of time*duration for improvement on the CAHAI scale. Mann-Whitney U tests between duration groups revealed a significantly stronger improvement at the month 6 follow-up for the patients who had
trained for 12 weeks compared to 3 weeks (p<0.05). Within the 12 week group, RGS therapy
compared to OT tended to produce a better recovery after week 3.
We investigated the effect of dose of RGS and OT rehabilitation and found that a period extending 3 weeks can aid recovery. Despite a small sample we observe a difference on a scale
for functional improvement. A larger sample might be needed to see a clear difference on other
scales.

Background: Non-invasive brain stimulation, such as repetitive transcranial magnetic stimulation (rTMS) or transcranial direct current stimulation (tDCS) applied over the controlesional or
ipsilesional motor cortices (M1) in association with neurorehabilitation, can improve motor recovery in patients after stroke. Most studies have been performed in the chronic phase and very
few in the acute one. The purpose of this study was to assess in the acute phase of post-stroke
recovery, the effect of anodal tDCS applied over the ipsilesional M1 combined with repetitive
electrical peripheral nerve stimulation (rEPNS), on the motor performances of the paretic hand.
Method: In this double blind, sham-controlled pilot study, patients were enrolled as soon as
possible after a first cortical or subcortical stroke, and randomized in two parallel groups: the
first one received five consecutive daily sessions of anodal tDCS over the ipsilesional M1 in association with rEPNS of the radial nerve applied on the paretic side, and the other one received
the same rEPNS combined with sham tDCS.
Motor performances and cortical excitability were assessed at baseline and after the intervention, at day 5, 15 and 30. The primary endpoint was the full time to complete the Jebsen and
Taylor Hand Function Test (JTHFT)
Results:Twenty patients have been included within the five days after stroke (+/-3). No side-effects have been reported during the treatment. Preliminary results show a significant difference
between the two groups at day 15 (p=0,006) and day 30 (p=0,002) on the time to complete the
JTHFT.
Conclusion: These promising results suggest that an early cortical neuromodulation with anodal
tDCS in association with rEPNS, could act in the early post-stroke phase as an efficient adjuvant to promote the natural cortical plasticity, involved in the recovery process.

1. Cameirão et al, 2011 Restor Neurol Neurosci; 2012 Stroke.
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15:20 - 15:30

15:30 - 15:40

Navigated transcranial magnetic stimulation in rehabilitation of post-stroke hemiparesis
D.A. Degterev1, I.V. Sidyakina2, T.V. Baidova3, O.R. Dobrushina4

Early inhibitory non-invasive brain stimulation of the unaffected hemisphere combined
improves motor outcome in acute stroke
C. Paquette1, M. Riegel2, C. Anglade3, J. Fung4, A. Thiel5

Medical and Rehabilitation Center, Moscow, RUSSIAN FEDERATION1,Medical and Rehabilitation Center, Moscow, RUSSIAN FEDERATION2, Medical and Rehabilitation Center,
Moscow, RUSSIAN FEDERATION3, Medical and Rehabilitation Center, Moscow, RUSSIAN
FEDERATION4
Background: Rhythmic navigated transcranial magnetic stimulation (nTMS) affects cortical
motor representations, interhemispheric interaction and balance between intracortical excitation and inhibition and thus is a feasible method of rehabilitation after stroke. Methods: We
included 35 patients (24 men, 11 women) within 1 month to 2 years (mean 23.4 months) after
stroke aged 50.2+/-13.1 years (range 23 to 75 years). Ischemic stroke was identified in 25 patients, intracerebral hemorrhage was diagnosed in 10 patients. Patients were randomized into
two groups, that did not significantly differ by gender, age and disease severity. Control group
of 14 patients received basic treatment (physiotherapy, cyclic and free weights, muscle toning).
21 patients of the treatment group additionally received 15 procedures of nTMS. Manual muscle strength testing has shown that depth of hemiparesis in the treatment group was 2.9+/-1.3,
in the control group – 2.8+/-1.4. NIHSS scored 18.1+/-5.7 and 17.7+/-5.3, Barthel index scored
19.5+/-5 and 20.1+/-5 respectively. In treatment group mapping of motor cortical representation of the most affected limb was performed by «Nexstim» system, target points for precise
stimulation were selected. Motor area of the unaffected hemisphere was stimulated with a frequency of 1 Hz per day, motor area of the affected hemisphere was stimulated with a frequency
of 5 Hz per day. Results: Muscle strength in treatment group increased to 3.8+/-1.1 vs. 3.0+/0.9 in the control group (p=0.05), stroke severity by NIHSS score decreased to 14.1+/- 3.8 vs.
15.2+/-5.3 (p=0.09), Barthel Index increased to 41+/-8 vs. 35+/-5 (p=0.04). No complications
of nTMS were observed. Conclusions: Rhythmic nTMS accelerates motor recovery after ischemic stroke and intracerebral hemorrhage.

McGill University, Montreal, CANADA1,McGill Unvierstiy, Montreal, CANADA2, University of Montreal, Montreal, CANADA3, McGill University, Montreal, CANADA4, McGill University, Montreal, CANADA5
Background
Contralesional primary motor cortex (M1) activity in the early recovery phase after stroke is
caused by reduction of transcallosal inhibition from the affected hemisphere. Imaging studies suggest that persisting contralesional M1 activity limits the extent of functional recovery.
Down regulation of contralesional M1 activity may thus improve motor recovery by facilitating
recruitment of motor networks in the affected hemisphere. We tested this hypothesis by modulating contralesional M1 activity with non-invasive brain stimulation. We directly compared
the effect of inhibitory repetitive transcranial magnetic stimulation (rTMS), transcranial direct
current stimulation (tDCS) and sham stimulation over unaffected M1 on upper limb motor recovery in the early post-stroke phase.
Methods
Acute stroke subjects were randomized to receive either rTMS, tDCS or sham stimulation
(Figure1). Subjects received up to 10 days (mean 8 days [range 5-10]) of double-blind inhibitory stimulation over unaffected M1, combined with physiotherapy (PT). On each day, subjects
first received 15 minutes of real or sham rTMS followed by real or sham tDCS during the 40-60
minutes PT session. On average, treatment started 12 days [range 6-21] after stroke onset. Motor function was assessed with the Chedoke Arm and Hand Activity Inventory (CAHAI).
Results
CAHAI scores after treatment were significantly higher (p<0.05) for subjects in the rTMS
group (19 [SE 3] ) than for subjects receiving tDCS (11 [SE 3]) or sham stimulation (6 [SE 3]).
CAHAI scores were similar at recruitment (p=0.994).
Conclusion
Our proof-of-principle study demonstrates the feasibility of a clinical double-blind controlled
non-invasive brain stimulation trial in acute stroke patients. Inhibitory rTMS over unaffected
M1 significantly improved upper limb motor recovery when given early after stroke. Results
suggest that rTMS in acute stroke could increase rehabilitation potential and potentially shorten
length of stay in rehabilitation clinics.
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Prediction of longlasting dysphagia – the contribution of the Parramatta Hospitals’ Assessment of Dysphagia
G. Kägi1, N Leisi2, M Müller3, M Galovic4, B Weder5
Department of Neurology, Kantonsspital St.Gallen, St Gallen, SWITZERLAND1,Department of Otolaryngology, Logopaedia and Speech Therapy, Kantonsspital St.Gallen, St Gallen,
SWITZERLAND2, Department of Otolaryngology, Logopaedia and Speech Therapy, Kantonsspital St.Gallen, St Gallen, SWITZERLAND3, Department of Neurology, Kantonsspital St.Gallen, St Gallen, SWITZERLAND4, Department of Neurology, Kantonsspital St.Gallen, St Gallen, SWITZERLAND5
Dysphagia is a common sequelae of stroke. More than 50 % of stroke patients show initially
dysphagia, and in 20% it may persist for several months. In the long term there arises the question of PEG-tube application to ensure optimal nutrition. Guidelines recommend the insertion
of a PEG-tube if dysphagia may last longer than 4 weeks but precise criteria for the indication
of a PEG-tube are missing.
Clinical assessment of dysphagia by the PHAD (Parramatta Hospitals‘ Assessment of Dysphagia) has been investigated with respect to its reliability in prediction of prolonged dysphagia
and for a PEG-tube. It was hypothesized that the PHAD-score at day 8 to 10 after stroke shows
significant correlation with the impairment of ingestion at 4 to 5 weeks.
Patients with ischemic stroke and clinically diagnosed dysphagia were examined by an independent investigator, blinded to the other results, by the PHAD tool at two times (24 to 48h and
8 to10 days after stroke). Follow-up after 4 weeks included impairment of ingestion (BODS-2)
and dysphagia-related QoL. (ADI-D).
266 patients were clinically assessed for dysphagia. 32 patients with prolonged dysphagia for
more than 8 to10 days had their follow up examination after 4 to 5 weeks, 7 of them dependent
on a PEG-tube. The Spearman’s rank-order correlation showed a significant correlation (rs=
-0.589, p=0.001) between the PHAD-score at 8 to 10 days and the persisting impairment of ingestion after 4 to 5 weeks. The analysis of the according regression lines showed a significant
difference for the two dates of assessment (24 to 48h and 8 to 10 days) in predicting the BODS2-score after 4 to 5 weeks. The analysis of the ROC-curve substantiated the PHAD obtained
at 8 to 10 days as a valuable tool for the prediction of prolonged dysphagia (AUC=0.971) and
suggest a threshold of 70 (out of a total score of 100) to discriminate the longlasting severe
courses.
When considering a threshold around 70 of the total score 8 to 10 days after a stroke, the
PHAD has a high prediction power for persisting dysphagia of 4 to 5 weeks . This approach of
indication a PEG-tube is preserved for patients with supratentorial strokes

148

Scientific Programme

London, United Kingdom 2013
18 Rehabilitation and reorganisation after stroke B
15:50 - 16:00
Ischemic infarctions of frontal operculum significantly interfere with recovery from dysphagia.
M. Galovic1, G. Kägi2, N. Leisi3, M. Müller4, J. Weber5, E. Abela6
Cantonal Hospital St. Gallen, Sankt Gallen, SWITZERLAND ,Cantonal Hospital St. Gallen, Sankt Gallen, SWITZERLAND2, Cantonal Hospital St. Gallen, Sankt Gallen, SWITZERLAND3, Cantonal Hospital St. Gallen, Sankt Gallen, SWITZERLAND4, Cantonal Hospital St.
Gallen, Sankt Gallen, SWITZERLAND5, University Hospital Bern, Bern, SWITZERLAND6,
Cantonal Hospital St. Gallen, Sankt Gallen, SWITZERLAND7
1

Background: This longitudinal lesion study aims to define the supratentorial neuronal network
underlying swallowing and to establish MRI based predictors of impaired recovery from dysphagia in ischemic stroke patients. Methods: A review of the literature yielded 11 supratentorial regions of interest (ROI) related to swallowing. Atlas-based localization analysis of these
ROIs was performed in consecutive patients with MRI-proven first-time acute supratentorial
stroke. Standardized swallowing assessment was carried out within 48 hours and 8-10 days
after admission. Results: In a prospective analysis of 94 patients, 34 (36%) were classified as
having acute dysphagia, which was prolonged (>7 days) or transient (<=7 days) in 17 (18%)
cases respectively. There were no between group differences in age, gender, stroke etiology,
risk factors, pre-stroke disability, lesion side or the degree of age related white matter changes.
The NIH Stroke Scale (7,5+-11 vs. 4+-6, p=0.008) and the lesion size (21ml+-59 vs. 6ml+-17,
p=0.002) were shown to be location-independent predictors of dysphagia. Correcting for these
two confounders with a multiple logistic regression model, significant adjusted odds ratios
(aOR) of acute dysphagia were demonstrated for the internal capsule (aOR=5.3, p=0.003), the
insular cortex (aOR=3.7, p=0.012) and the periventricular white matter (aOR=3.5, p=0.012).
In a multivariate model of prolonged vs. transient dysphagia significant odds were demonstrated only for the frontal operculum (aOR=37.4, p=0.007). Conclusions: The insular cortex, the
internal capsule and the periventricular white matter represent critical nodes of the supratentorial neuronal network underlying swallowing. Lesions of these regions are associated with
significantly elevated odds of acute dysphagia. Lesions of the frontal operculum substantially
influence the recovery of swallowing function in dysphagic stroke patients, whereas dysphagia
tends to be transient in subcortical stroke.

14:30-16:00 Oral Session Room 17
Interventional neurology A
Chairs: R. Ackrman, USA and I. Lifate, USA
10 Interventional neurology A
14:30 - 14:40
CONTRAST EXTRAVASATION AFTER ENDOVASCULAR THROMBOLYTIC
THERAPY OF ISCHEMIC STROKE: A STUDY WITH DUAL ENERGY CT.
A. Renú1, H. Ariño2, L. Llull3, A. López4, S. Amaro5, X. Urra6, A. Cervera7, V. Obach8, A.
Chamorro9
Hospital Clínic, Barcelona, SPAIN1,Hospital Clínic, Barcelona, SPAIN2, Hospital Clínic,
Barcelona, SPAIN3, Hospital Clínic, Barcelona, SPAIN4, Hospital Clínic, Barcelona, SPAIN5,
Hospital Clínic, Barcelona, SPAIN6, Hospital Clínic, Barcelona, SPAIN7, Hospital Clínic, Barcelona, SPAIN8, Hospital Clínic, Barcelona, SPAIN9
Background
The presence of CT hyperdensities after endovascular thrombolytic therapy (ETT) of ischemic
stroke is a common finding with uncertain clinical significance, and the differentiation between
contrast extravasation and brain hemorrhage is challenging. Dual Energy CT (DE-CT) is a
novel technique that allows an accurate differentiation between these hyperdensities. The objective of the study was to evaluate the clinical significance of the presence of CT hyperdensities
after ETT in a cohort of patients studied with DE-CT.
Methods
A prospective cohort of 93 patients treated with ETT (42 primary ETT, 51 rescue ETT) was analyzed. According to DE-CT findings, patients were classified into three groups: no hyperdensity (non-HD, n=37), contrast extravasation alone (CE, n=22) and brain hemorrhage (BH, n=34).
Dramatic early recovery (DER) was defined as 8 points NIHSS decrease or 0-2 score at 24h.
The rate of new hemorrhagic transformations (HT) was recorded at follow-up neuroimaging.
Outcome was evaluated at 90 days with the Rankin Scale (bad outcome 3-6).
Results
Baseline variables were similar among the defined DE-CT groups. The rate of DER was significantly lower in CE (40%) and BH (22%) compared to non-HD group (65%). Moreover,
patients with CE disclosed a higher incidence of delayed HT at follow up neuroimaging (36%)
compared to non-HD patients (15%). The rates of bad outcome at 90 days were 27% in no-HD
group, 68% in CE group and 68% in BH group (p=0.001). In multivariate models adjusted by
the effect of confounders (age, NIHSS and ETT modality), both the presence of CE (OR 15.8;
95% CI 3.18-78.94) and BH (OR 11.8; 95%CI 2.93-47.29) remained as independent predictors
of bad outcome.
Conclusions
Contrast extravasation on DE-CT is a harbinger of BH in thrombolysed patients and it is associated to bad clinical outcome. These results further support the clinical relevance of blood brain
barrier disruption in acute stroke.
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Perfusion-based selection leads to improved outcomes compared with time-based selection
for endovascular reperfusion therapy in acute ischemic stroke
Y. Curran1, M. Soltanolkotabi2, S.K. Prabhakaran3, R.A. Bernstein4, M.A. Alberts5, V. Lee6,
J.J. Conners7, M.C. Hurley8, S.A. Ansari9, A. Shaibani10

The initial state of leptomeningeal collaterals versus successful reperfusion: which parameter better predicts favorable outcome following endovascular revascularization?
J.C. Gerber1, V. Puetz2, P. Krukowski3, M. Hruba4, A. Abramyuk5, A. Bormann6, I. Dzialowski7, U. Bodechtel8, K. Engellandt9, H. Kitzler10, M. Kuhn11, H. Schneider12, R. von Kummer13

Northwestern University Feinberg School of Medicine, Chicago, USA1,Northwestern
University Feinberg School of Medicine, Chicago, USA2, Northwestern University Feinberg
School of Medicine, Chicago, USA3, Northwestern University Feinberg School of Medicine,
Chicago, USA4, Northwestern University Feinberg School of Medicine, Chicago, USA5, Rush
University Medical Center, Chicago, USA6, Rush University Medical Center, Chicago, USA7,
Northwestern University Feinberg School of Medicine, Chicago, USA8, Northwestern University Feinberg School of Medicine, Chicago, USA9,
Northwestern University Feinberg School of Medicine, Chicago, USA10

University Hospital Carl Gustav Carus at the Technische Universitaet Dresden, Neuroradiology, Dresden, GERMANY1,University Hospital Carl Gustav Carus at the Technische Universitaet Dresden, Neurology, Dresden, GERMANY2, University Hospital Carl Gustav Carus
at the Technische Universitaet Dresden, Neuroradiology, Dresden, GERMANY3, University
Hospital Carl Gustav Carus at the Technische Universitaet Dresden, Neuroradiology, Dresden,
GERMANY4, University Hospital Carl Gustav Carus at the Technische Universitaet Dresden,
Neuroradiology, Dresden, GERMANY5, University Hospital Carl Gustav Carus at the Technische Universitaet Dresden, Neuroradiology, Dresden, GERMANY6, University Hospital Carl
Gustav Carus at the Technische Universitaet Dresden, Neurology, , 7, University Hospital Carl
Background:Controversy exists on the role of perfusion imaging-based selection of patients
Gustav Carus at the Technische Universitaet Dresden, Neurology, Dresden, GERMANY8, Uniwith acute ischemic stroke for endovascular reperfusion therapy. We hypothesized that perfuversity Hospital Carl Gustav Carus at the Technische Universitaet Dresden, Neuroradiology,
sion imaging based selection would improve functional outcomes at 3 months compared to time Dresden, GERMANY9,
based selection alone. Methods:We reviewed data from consecutive AIS patients treated with
University Hospital Carl Gustav Carus at the Technische Universitaet Dresden, Neuroradiology,
ERT at 4 centers from 2006-2011. We excluded patients with initial NIHSS score<8 and those
Dresden, GERMANY10, University Hospital Carl Gustav Carus at the Technische Universitaet
with posterior circulation occlusions. We collected data on demographics, initial NIHSS score, Dresden, Informatics and Biometrics, Dresden, GERMANY11, University Hospital Carl Gustav
IV tPA, use of perfusion imaging(CT/MRI), time from onset to groin puncture, initial and fiCarus at the Technische Universitaet Dresden, Neuroradiology, Dresden, GERMANY12, Uninal reperfusion grade using the TICI scale,procedural complications using ECASS criteria,and versity Hospital Carl Gustav Carus at the Technische Universitaet Dresden, Neuroradiology,
functional outcome defined as mRS 0-2 at 3 months. Using univariable statistics and multivari- Dresden, GERMANY13
able logistic regression, we assessed whether patients who underwent perfusion imaging had
better outcomes than those selected based on time alone. Results:185 patients(mean age 66.7
Background
y;median NIHSS 19;MCA occlusion 73%, and ICA occlusion 27%)were included. TICI 2b/3
Reliable criteria are needed to decide for endovascular therapy (EVT) in acute ischemic stroke
reperfusion grade was achieved in 49.7% while symptomatic hemorrhage(PH1/PH2/perfora(AIS) patients. The leptomeningeal collateral status (CS) may be prognostic for good outcome
tion)occurred in 10.8%. Good outcome at 3 months was seen in 41.7%. Perfusion imaging was in AIS patients. We assessed CS on CT angiography (CTA) and the reperfusion grade after EVT
used in 69(37.3%)patients(45 CT/24 MRI)and was associated with increased onset-to-groin
in stroke patients to compare their predictive power for favorable outcome.
puncture time(359 vs. 298 min,P=0.019). Patients who underwent perfusion imaging were also Methods
older(73vs.63 y,P<0.001). Those who underwent perfusion imaging were more likely to have
Consecutive patients with AIS in the anterior circulation and with pre-therapeutic CTA who
good outcome(53.6 vs. 34.5%,P=0.011). In multivariable analysis, perfusion imaging remained had EVT between 01/2010 and 12/2011 were included in this retrospective study. Reperfusion
a predictor of good outcome(adj. OR 2.35, 95% CI 1.17-4.72), independent of initial NIHSS
grade (Thrombolysis in Cerebral Infarction [TICI], 0 “no reperfusion” to 3 “full perfusion”)
score(adj. OR 0.91,95% CI 0.86-0.97), TICI 2b/3(adj. OR 4.94, 95 CI 2.50-9.76), and IV tPA
and CS (0 “no collaterals” to 3 “complete and quick collateralization”) were rated independentuse(adj. OR 2.50,95% CI 1.26-4.94). Conclusions:In this multi-center study, AIS patients who ly and blinded to clinical data. We used analysis of variance and logistic regression to compute
underwent perfusion imaging were over 2-fold more likely to have good outcome following
predictive values of CS and TICI for favourable functional outcome (modified Rankin Scale
ERT despite a delay in time to treatment and age imbalance between groups. Further studies
scores 0-2) at 3 months.
should continue to address the optimal perfusion imaging thresholds for patient selection for
Results
ERT.
We included 73 patients (42 men (57%); median age 69 years (range 36-90); median NIHSS score 16 (8-34). The initial collateral status of patients was: CS 0: n=3 (4.1%), CS 1:
n=7 (9.6%), CS 2: n=40 (54.8%), CS 3: n=22 (30.1%). Reperfusion grades were: TICI 0: n=7
(9.6%), TICI 1: n=4 (5.5%), TICI 2a: n=18 (24.7%), TICI 2b: n=34 (46.6%), TICI 3: n=10
(13.7%). At 3 months, 18 patients had a favourable outcome (27.7%) and 15 patients had died
(23.1%). In univariate analysis CS (p=0.05) and TICI (p=0.00) predicted favorable functional
outcome. However, in multivariate logistic regression only successful reperfusion (TICI 2/3)
(p=0.011) but not CS (p=0.118) predicted favorable outcome.
Conclusion
Pre-therapeutic leptomeningeal collateral status on CT-angiography did not predict favorable
outcome after endovascular revascularization in patients with anterior circulation ischemic
stroke. In line with previous results successful reperfusion was an independent predictor of favorable outcome in our patient cohort.
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15:10 - 15:20

ENDOVASCULAR THERAPY FOR ACUTE ISCHEMIC STROKE AND THE ROLE
OF INTRA-ARTERIAL VASODILATORS.

Mechanical recanalization for acute ischemic stroke: evolution of technique and materials
during a 4-year experience at University Medical Centre Ljubljana, Slovenia
M. Jeromel1, Z.V. Milosevic2, A. Resman-Gaspersic3, V. Svigelj4, K. Surlan-Popovic5, B.
Zvan6

Department of Neurology, Upstate Medical University, Syracuse, NY, United States
Z. El Zammar1, R Sangha2, J.G Latorre3, K Patel4, A Sood5

Clinical Institute of Radiology, Department for Diagnostic and Interventional NeuroraUpstate Medical University, Syracuse, USA1,Upstate medical University, syracuse, USA2,
diology,University medical centre Ljubljana, Ljubljana, SLOVENIA1,Clinical Institute of
Upstate medical University, syracuse, USA3, Upstate medical University, syracuse, USA4, Up- Radiology, Department for Diagnostic and Interventional Neuroradiology,University medical
state medical University, syracuse, USA5
centre Ljubljana, Ljubljana, SLOVENIA2, Division Vascular and Intensive Neurology, Department of Neurology, University medical centre LJubljana, Ljubljana, SLOVENIA3, Division
Introduction: Intra-arterial therapy (IAT) for acute ischemic stroke (AIS) using Intra-arterial
Vascular and Intensive Neurology, Department of Neurology, University medical centre LJu(IA) rt-PA +/- thrombectomy is an option for those who are either not candidate or failed Intra- bljana, Ljubljana, SLOVENIA4, Clinical Institute of Radiology, Department for Diagnostic and
venous (IV) rt-PA. Little is known about age specific outcomes. Our objectives are to describe Interventional Neuroradiology,University medical centre Ljubljana, Ljubljana, SLOVENIA5,
radiographic and clinical outcomes in a cohort of AIS patients who underwent IAT and evaluate Division Vascular and Intensive Neurology, Department of Neurology, University medical
the role of IA vasodilators in reperfusion therapy.
centre LJubljana, Ljubljana, SLOVENIA6
Methods: Consecutive patients underwent IAT between 12/2006-07/2012 were enrolled. Patients demographic, baseline and 24 hour NIHSS, use of IA thrombolytic, mechanical devices, Background: Endovascular mechanical recanalization technique, materials and duration have
and vasodilator use, 30 day modified Rankin Scale (mRS), radiological outcomes were rean important impact on overall stroke patient outcome. Evolution of technique and materials
corded. Radiological outcomes [24 hour head CT and Thrombolysis in myocardial infarction
during a 4-year experience at our tertiary institution were analyzed.
(TIMI) grading at the time of intervention] and clinical outcomes [24 hour NIHSS and 30 day
Patients and methods: 138 patients (57 during first two, 31 during third and 50 during fourth
mRS] were compared between vasodilator (VD) and non-vasodilator (NVD) groups.
year) with acute ischemic stroke were treated with mechanical recanalization (thrombectomy).
Results: Fifty-three AIS patients [60% male; mean age 59.8 ± 14.8; median baseline NIHSS 19 All kind of devices (permanent stents, retrievers, aspiration systems, stent-retrievers) used by
(9-40)] received IAT. Fifteen patients failed IV rt-tPA, IA rt-tPA was given in 41, thrombectomy four skilled interventional neuroradiologists were analyzed. Successful recanalization rate (dewas used in 42, and 20 patients received IA VD (15 Verapamil; 5 Nitro-glycerine). Partial to
fined as Thrombolysis in cerebral infarction - TICI - score 2b and 3), procedure duration time
complete reperfusion (TIMI II-III) was seen in 70% of the whole cohort. TIMI III was observed (time from procedure onset to recanalization), as well as procedure-related complication rate
in 60% of VD group [vs. 27% in NVD group; P = 0.01]. VD use was associated with higher
were analyzed.
TIMI III [OR 3.8; 95%CI, 1.04 - 14.03; P = 0.03].In the whole cohort, good outcomes were
Results: A successful recanalization was achieved in 72 %, 93 % and 92 % of patients treated
observed in 49% on mRS (0-3) and in 58% on 24 hr NIHSS (drop in score by >4 points from
during first two, third and fourth year. During first two years, flow restoration was achieved
baseline). An increase chance of good mRS by 8% per year younger than 60 yr (P=0.03) was
with permanent intracranial stent implantation in 33 % of patients. The need for permanent
seen. No observed significant difference in the rate of good outcome between VD and NVD
stent implantation in intracranial arteries diminished to 9.7 % and 6 % during the following
groups.
two years. Stent-retriever devices were more commonly used as a primary option device during
Conclusions: IAT for AIS achieved a high rate of reperfusion in our cohort. IA vasodilators use following years and were used as a single device for intracranial thrombectomy in 83 % of pawas associated with higher rate of complete reperfusion. However, there was no difference in
tients treated during the fourth year. According to improvement of technique and materials,
the rate of good outcome between VD and NVD groups. Younger age had an increased chance median procedure duration time shortened from 107 min to 56 min (intequartile range from
for better functional outcome. More studies are needed to further evaluate the role of IA vasodi- 34.5 to 73 min) and 42.5 min (interquartile range from 35 to 53 min). Procedure-related comlators in AIS management.
plication rate also reduced from 5.0 % to 3.3 % and 2 % during studied years.
Conclusion: Our experiences prove that endovascular mechanical revascularization performed
by skilled interventional neuroradiologists can be effective and safe procedure for intracranial
large vessel occlusion in subset of acute stroke patients. Evolution of endovascular technique
and materials in recent years resulted in significant reduction of median procedure duration
time and procedure-related complication rate.
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67 years old female patient with acute ischemic stroke with left sided hemiplegia occurred
during hospitalization at our tertiary institution due to new-onset atrial fibrillation. Digital subtraction angiography (DSA) performed 60 minutes after symptom onset confirmed right ACM
(M1) occlusion with embolus originated from the heart (A). Complete recanalization (TICI 3)
was achieved after one pass of stent-retriever device (B). Needle to recanalization time was 35
minutes. Patient was discharged from the hospital with complete neurological recovery

15 Interventional neurology A
15:20 - 15:30
Not All Successful Reperfusion Patients Are Equal: The Need for a TICI2c Score
M.A. Almekhlafi1, M. EESA2, J. Desai3, S. Mishra4, V. Nambiar5, O. Volny6, B.K. Menon7,
A.M. Demchuk8, M. Goyal9
University of Calgary - King Abdulaziz Unviersity, Calgary, CANADA1,Unviersity of Calgary, Calgary, CANADA2, Unviersity of Calgary, Calgary, CANADA3, Unviersity of Calgary,
Calgary, CANADA4, Unviersity of Calgary, Calgary, CANADA5, Unviersity of Calgary, Calgary, 6, Unviersity of Calgary, Calgary, 7, Unviersity of Calgary- HBI, Calgary, 8, University of
Calgary - HBI, Calgary, CANADA9
OBJECTIVE Many recent endovascular studies have used the TICI grading system for evaluating angiographic outcomes and have used TICI 2B and 3 for successful recanalization as long
as the final perfusion defect was < 50% of the MCA territory. We propose a new scoring system
that separates successful but incomplete reperfusion into 2 categories taking into account the
size of the reperfusion defect. METHODS This is a longitudinal cohort including of anterior
circulation stroke patients treated using intra-arterial stentrievers in our center between Jan
2011 to Dec 2012. Failed reperfusion was defined as per the standard TICI score (TICI 0-2a).
Successful reperfusion was defined as 2b: substantial perfusion with distal branch filling of ≥
50% of territory visualized, 2c: near complete perfusion except for slow flow in a few distal
cortical vessels, or presence of small distal cortical emboli, 3: complete perfusion with normal filling of all distal branches. Angiograms were scored by a single reviewer blinded of the
patients’ outcomes. RESULTS In a cohort of 101 patients, 78 achieved successful reperfusion
(77.2%). The results of patients with successful reperfusion is presented according to the reperfusion score (Table). The proportion of patients who had significant improvement of their clinical deficits in 24 hours (24-hour NIHSS score drop by 75%) was significantly higher with TICI2c reperfusion than those with TICI2b (50% vs. 24%, Fisher’s exact p 0.04). CONCLUSIONS
Categorizing successful but incomplete reperfusion into 2 different classes according to the area
of perfusion defect has merits. In this cohort, there was evidence toward different short-term
clinical and imaging outcomes in patients with TICI2b vs. TICI2c scores. These findings need
to be validated in larger cohorts.
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N
Median age (iqr)
Median baseline NIHSS
Median baseline ASPECTS

TICI 2b
32
67.5 (20)
18 (8)
8 (3)

TICI 2c
26
67(22)
17 (6)
8 (2)

TICI3
20
68(16)
17(10)
8 (3)

Proportion treated with IV tPA

43.8%

50%

65%

Median imaging to reperfusion

115.5 (69)

96 (31)

74 (52)

Median puncture to reperfusion

48 (55)

35 (27)

33 (18)

Median onset to reperfusion

265 (196)

218 (109)

197 (82)

Median 24-hour NIHSS
Median 24-hour ASPECTS

11 (12)
5 (4)

5 (10)
7 (3)

2 (5)
8(2)

Median NIH drop in 24 hours

8 (9)

12 (10)

11 (10)

Proportion with 75% reduction
in NIHSS at 24 hours

24%

50%*

65%

7.7%

5%

Proportion with 24-hour sympto- 12.5%
matic hemorrhage (SITS-MOST)

TABLE

* Fisher’s exact p 0.04 for difference between TICI 2b vs. TICI 2c

16 Interventional neurology A
15:30 - 15:40
Age-adjusted Infarct Volume Threshold for Good Outcome after Endovascular Treatment
M. Ribo1, A.A. Flores2, E. Mansilla3, M. Rubiera4, A. Tomasello5, P. Coscojuela6, J. Pagola7,
D. Rodriguez-Luna8, M. Muchada9, J. Alvarez-Sabin10, C.A. Molina11
Hospital Vall d’Hebron, Barcelona, SPAIN1,Hospital Vall d’Hebron, Barcelona, SPAIN2,
Hospital Vall d’Hebron, Barcelona, SPAIN3, Hospital Vall d’Hebron, Barcelona, SPAIN4, Hospital Vall d’Hebron, Barcelona, SPAIN5, Hospital Vall d’Hebron, Barcelona, SPAIN6, Hospital
Vall d’Hebron, Barcelona, SPAIN7, Hospital Vall d’Hebron, Barcelona, SPAIN8, Hospital Vall
d’Hebron, Barcelona, SPAIN9,
Hospital Vall d’Hebron, Barcelona, SPAIN10, Hospital Vall d’Hebron, Barcelona, SPAIN11
Background and purpose Infarct volume and age are strong predictors of outcome in stroke
patients. We aimed to determine the impact of infarct volume on outcome according to patient
age. Methods Consecutive acute stroke patients with a documented ICA/MCA occlusion who
underwent endovascular procedures were studied. Patients were categorized in three groups
according to age: <70 (G1), 70-79 (G2), ≥80 (G3). ASPECTS score was graded on initial CT.
Time of complete recanalization (TICI≥2b) and good outcome at three months (mRS≤2) were
recorded. Infarct volume was measured on the 24-36 hours control CT. Results A total of 212
patients were studied (G1: 68, G2:74, G3:72). Older patients had more hypertension and atrial
fibrillation, other baseline characteristics were similar. For all patients mean infarct volume was
94.7±127cc, 35.6% had a good outcome. We observed larger infarct volumes in patients with
bad outcome within each age group (G1: 22 Vs 182cc p>0.001 / G2 22 Vs 164cc p>0.001 / G3
7.6 Vs 132cc p>0.01). However, the target cutoff infarct volume that better predicted good outcome decreased as age increased: G1:49cc (S:80%, E:92.6%) G2: 32.5cc (S:80%, E:81%) G3
: 15.2cc (S:81.3%, E 86.7%). Overall, after adjusting for age, occlusion location, baseline NIHSS and infarct volume the only predictor of good outcome was achieving a final infarct volume < age-adjusted target (OR: 5.5 95%CI: 1.6-18.8; p=0.007). Probabilities to achieve an infarct volume < age-adjusted target decreased according to baseline ASPECTS, time and degree
of recanalization (figures). Conclusion According to patient age, different infarct target sizes
should be targeted to ensure good outcome. This information may be used in clinical practice
or design of new trials to individualize selection criteria for different age groups according to
baseline ASPECTS score and time from symptom onset.
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15:40 - 15:50
Results of the first 107 endovascular interventions for acute stroke at the University Hospital of North Staffordshire
C. Roffe1, N. Ahmad2, I. Natarajan3, C. Jadun4, S. Nayak5
Keele University, Stoke-on-Trent, UNITED KINGDOM1,Stoke Stroke Research Group,
Stoke-on-Trent, UNITED KINGDOM2, University Hospital of North Staffordshire, , 3, University Hospital of North Staffordshire, Stoke-on-Trent, UNITED KINGDOM4, University Hospital of North Staffordshire, Stoke-on-Trent, UNITED KINGDOM5
Introduction Endovascular treatments (EVT) have the potential to accelerate reperfusion in
acute ischaemic stroke with large vessel occlusion. In the UK only a few stroke centres offer
this treatment. The University Hospital of North Staffordshire (UHNS) has treated the largest number of cases in the UK. Results of the first 107 EVT are presented here. Methods All
patients treated with EVT (intra-arterial thrombolysis, mechanical thrombectomy, both, or an
attempt at intervention) for acute stroke at UHNS, Stoke-on-Trent, UK, were entered into a
prospective register. Data were collected from case notes, the hospital intranet, and by contacting the patients directly for follow-up. Baseline demographics and clinical findings, imaging
results, procedural complications, National Institutes for Health Stroke Scale (NIHSS) score
after 1 week, and mortality where recorded. The modified Rankin score (mRS), was assessed
by a staff member not involved in the intervention at 3 months. Results From December 2009
to January 2013 107 patients (median age 68 years, median baseline NIHSS 17, anterior circulation 76%, iv thrombolysis 76%, 96 patients ≥90 d from onset) were treated with EVT (thrombectomy with or without ia lysis 86%, ia lysis alone 11%, neither 3%). Revascularisation was
successful (TIMI 2 or 3) in 88%. The median time from stroke onset to successful thrombus retrieval was 6h 34min (6h 3min for anterior and 8h 13 min) for posterior circulation occlusions).
A good outcome (mRS≤2) at 90 d was achieved in 50% with a mortality of 12% and symptomatic intracranial haemorrhage in 1% (SITS definition). Eleven per cent required intensive care
(mean 2 d). Twenty-eight per cent were discharged home within 1 week (median length of stay
12 d). Conclusion Interventional treatments for acute stroke led to good clinical outcomes in
50% of patients with severe strokes. This is considerably better than the natural course of stroke
with comparable severity or intravenous thrombolysis.
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15:50 - 16:00
Determinants of In-stent Restenosis After Elective Carotid Artery Stenting
Y. Miyazaki1, T. Mori2, T. Iwata3, Y. Takahashi4, M. Nakazaki5
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1,Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital
Stroke Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5
<Background and Porpose> In-stent restenosis (ISR) is an important issue in the late phase after carotid artery stenting (CAS). The aim of our retrospective study was to investigate determinants for angiographic ISR one year after elective CAS. <Materials and Methods> Included for
our analysis were patients 1) who underwent elective CAS for asymptomatic or symptomatic
carotid stenosis in our institution from January 2005 to September 2012 , 2) who underwent
digital subtraction angiographic (DSA) investigation one year after CAS. Angiographic ISR
was deﬁned as a stenosis of more than 50% (NASCET method). We assesed clinical features,
oral medications, and radiological findings. <Results> Consecutive 216 patients underwent
elective CAS for 249 lesions during the study period. Among them, 217 lesions (87%) were
evaluated with one-year DSA. Median follow-up period was 363 days. ISR was detected in
14 lesions (6.5%). Residual stenosis just after CAS was greater in ISR(+) group than ISR() group (median 20 % vs 10 %, p=0.078). Patients took RAS inhibitors more commonly in
ISR(+) group than in ISR(-) group (78.5 % vs 53.6 %, p=0.095) and Cilostazol less commonly
in ISR(+) group than in ISR(-) group (7.14 % vs 35.6 %, p<0.05). There were no significant
differences between ISR(+) group and ISR(-) group in terms of age, sex, commorbidities, other
medications, pre-procedure stenosis, stent type. Logistic regression analysis revealed no use of
cilostazol was an independent determinant (Odds Ratio 7.37, CI 1.402 - 135.9, p<0.05). <Conclusion> Cilostazol may reduce one-year angiographic ISR after elective CAS.

16:30-18:00 Rooms 7,8,11,12
Joint Symposium 3 ESC/SIECV
THE IBEROAMERICAN CEREBROVASCULAR DISEASES SOCIETY
SIECVAND - THE EUROPEAN STROKE CONFERENCE ESC
APPLICABILITY OF COLLABORATIVE INITIATIVES AND REGISTRIES IN THE
IMPROVEMENT OF STROKE CARE

Chairs: E. Díez-Tejedor, Spain and O. del Brutto, Ecuador

Collaborative Stroke Unit Registries. An opportunity to evaluate the quality performance
and to improve stroke care.
K. Matz, Austria
Cooperative strategies to amplify stroke care efficacy beyond the hospital.
A. Massaro / S. Martins, Brazil
Stroke Center Networks for acute reperfusion therapies at a regional level.
M. Alonso de Leciñana, Spain
The impact of stroke registries in stroke management in developing countries. The SITSSIECV experience.
N. Kostulas and N. Wahlgren, Sweden
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16:30-18:00 Rooms 14,15,16
Mini Symposium 5 Clinical relevance of stroke genetics
Clinical relevance of stroke genetics
Chairs: H. Markus, UK and A. Algra, The Netherlands
Conventional risk factors for stroke; what we know and what we do not know.
A. Algra, The Netherlands
New genes for stroke; what do they tell us about stroke mechanisms?
H. Markus, UK
Using genetics to determine the role of conventional risk factors?
A. Hingorani, UK
What is the future for personalised genetic medicine?
M. Dichgans, Germany
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16:30-18:00 Oral Session Room 2,3,4
Meta-analysis and reviews
Chairs: J. Stam, The Netherlands and C. Sudlow, UK
1 Meta-analysis and reviews
16:30 - 16:40
QUALITY OF LIFE, DEPRESSION AND CAREGIVER BURDEN AFTER HEMICRANIECTOMY FOR A MALIGNANT HEMISPHERIC INFARCT – a systematic review
E. Richard1, T. van Middelaar2, H.B. van der Worp3, P.J. Nederkoorn4
Academic Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS1,Academic Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, THE NETHERLANDS3, Academic
Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS4
Background A large infarct in the territory of the middle cerebral artery can lead to life-threatening brain edema and herniation, often referred to as ‘malignant’ infarct. Hemicraniectomy
can be a life-saving surgical procedure, but patients often survive with severe disability. The
aim of this study was to systematically review the literature on quality of life (QoL), depression and caregiver burden in patients who underwent a hemicraniectomy for a malignant infarct. Methods We searched MEDLINE, EMBASE and PsycINFO (to June 2012). Randomized
controlled trials, cohort studies, case-control studies and case-series were included if QoL,
depression or caregiver burden were the primary or secondary outcome measure. Results Of
462 articles, 15 reporting on a total of 354 patients could be included in this review. Follow-up
data were available for 265 patients, after periods of 6 to 51 months. Mortality at follow-up was
26%. Survival with good functional outcome was reported in 42% of the cases if defined as a
score on the modified Rankin Scale ≤3. Mean QoL varied from 44-64%, based on questionnaires and ‘Visual Analogue Scales’ (n= 8 studies). In eight studies, 70-100% of the patients
were satisfied with the treatment received. Lower percentages were found in two studies with
an older patient population (50%, 65%). QoL and treatment satisfaction were comparable between patients with an infarct in the dominant and non-dominant hemisphere. Severe depressive symptoms were documented in 17% of the patients. One study assessed caregiver burden,
but findings were inconclusive. Conclusion The majority of patients with a malignant infarct
appear to have an acceptable quality of life after hemicraniectomy, in spite of moderate to severe handicap. This is confirmed by the fact that most patients were satisfied with the treatment.
Severe depressive symptoms in these patients are rare. Caregiver burden has not been assessed
sufficiently.
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3 Meta-analysis and reviews

16:40 . 16:50

16:50 - 17:00

Therapeutic hypothermia and the risk of infection: a systematic review and meta-analysis Cerebral microbleeds and recurrent stroke risk: systematic review and meta-analysis of
M. Geurts1, M.R. Macleod2, R. Kollmar3, H.B. van der Worp4
prospective ischemic stroke and TIA cohorts
A. Charidimou1, P. Kakar2, Z. Fox3, D.J. Werring4
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS1,Center for Clinical
Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM2, Klinik für NeuStroke Research Group, UCL Institute of Neurology and The National Hospital for Neu3
rologie und Neurogeriatrie, Klinikum Darmstadt, Darmstadt, GERMANY , University Medical rology and Neurosurgery, Queen Square, London, UNITED KINGDOM1,Department of
Centre Utrecht, Utrecht, THE NETHERLANDS4
Stroke Medicine, Imperial College Healthcare, NHS Trust, London, UNITED KINGDOM2,
Education Unit, UCL Institute of Neurology, Queen Square, London, UNITED KINGDOM3,
Background: Hypothermia is a promising treatment for patients with acute ischemic stroke and Stroke Research Group, UCL Institute of Neurology and The National Hospital for Neurology
is currently tested in phase II and III randomised trials. Observational studies suggest that infec- and Neurosurgery, Queen Square, London, UNITED KINGDOM4
tions are a common complication of therapeutic hypothermia, but this was not supported by the
results of individual randomised trials. We performed a systematic review and meta-analysis of Background: Cerebral microbleeds (CMBs) are increasingly detected in ageing, cerebrovascurandomised trials to examine the risk of infections in patients treated with hypothermia.
lar disease and cognitive impairment. Whether CMBs predict increased future stroke risk (parMethods: PubMed, Embase, and the Cochrane Central Register of Controlled Trials were systicularly intracerebral haemorrhage [ICH]) in patients with ischaemic stroke or transient ischtematically searched for eligible studies up to October 1st, 2012. We included randomised con- emic attack (TIA) remains a key clinical question; results to date have been inconsistent.
trolled clinical trials of therapeutic hypothermia induced in adults for any indication, which
Methods: We performed a systematic review and meta-analysis of prospective cohorts with
reported the occurrence of infection in each treatment group. For each study we collected infor- recent ischemic stroke/TIA. We critically appraised studies, and calculated pooled odds ratios
mation about the baseline characteristics of patients, cooling strategy, and infections.
(ORs) using the Mantel-Haenszel fixed effects method of ICH or recurrent ischemic stroke, in
Results: 23 studies were identified, including 2820 patients, of whom 1398 (49.6%) were ranpatients with vs. without CMBs. We further stratified our analysis by study population ethnicity
domised to hypothermia. Data from 31 randomised trials, involving 4004 patients, could not be (Asian vs. Western [Caucasian]).
included because the occurrence of infection was not reported with sufficient detail, or not at
Results: We pooled data from ten cohorts (n=3067). CMBs were associated with a significantly
all. In patients treated with hypothermia, the incidence of all infections was not increased (rate increased risk of any recurrent stroke (OR: 2.25; 95%CI: 1.70-2.98; p<0.0001), ICH (OR: 8.52;
ratio (RR), 1.22; 95% confidence interval (CI), 0.95 – 1.57), but there was an increased inci95%CI: 4.23-17.18; p=0.007) and ischemic stroke (OR: 1.55; 95%CI: 1.12-2.13; p<0.0001).
dence of pneumonia and of sepsis (RR, 1.44; 95% CI, 1.11-1.86 and RR, 1.79; 95% CI, 1.00
When stratified by study population ethnicity, the association of CMBs with ICH was signifi– 3.17, respectively). Studies in patients with stroke were too small to provide reliable informa- cant for Asian cohorts (n=1915; OR: 10.43; 95%CI: 4.59-23.72; p<0.0001), but borderline and
tion on the occurrence of infections.
of lower magnitude for Western cohorts (n=885; OR: 3.87; 95%CI: 0.91-16.4; p=0.066). By
Conclusion: There is no conclusive evidence that therapeutic hypothermia increases the overall contrast, there was a significant association of CMBs with recurrent ischemic stroke in Western
risk of infection, but hypothermia does increase the risk of pneumonia and sepsis. Randomised (three studies; n=899; OR: 2.23; 95%CI: 1.29-3.85; p=0.004), but not Asian cohorts (four studtrials of hypothermia should report on this important complication. Future research should foies; n=1357; OR: 1.30; 95%CI: 0.88-1.93; p=0.192).
cus on identifying high-risk patients, and the effect of prophylactic antibiotic treatment.
Conclusion: There is consistent evidence of an increased risk of recurrent stroke after ischemic
stroke or TIA in patients with CMBs. The risk for spontaneous ICH appears to be greater than
the risk for recurrent ischemic stroke. Our findings also suggest that the balance of risk for ICH
vs. ischemic stroke differs between Asian and Western cohorts.

157

22. European Stroke Conference
4 Meta-analysis and reviews

5 Meta-analysis and reviews

17:00 - 17:10

17:10 - 17:20

Impact of Onset-to-Reperfusion Time on Stroke Mortality : A collaborative-Pooled Analy- Effects of daily aspirin in secondary prevention of stroke on cancer mortality and
sis
non-vascular death: analysis of individual patient data from randomised controlled trials
M. Mazighi1, S. A. Chaudhry2, M. Ribo3, P. Khatri4, M. Mokin5, J. Labreuche6, E. Meseguer7, A.M. Algra1, P.M. Rothwell2
S. D. Yeatts8, A. H. Siddiqui9, J. Broderick10, C. Molina11, A. I. Qureshi12, P. Amarenco13
Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, Univer1
Bichat University Hospital, Paris, FRANCE ,Zeenat Qureshi Stroke Research Center, Minsity of Oxford,, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield
neapolis, USA2, Hospital Vall D’ Hebron, Barcelona, SPAIN3, University of Cincinnati AcaDepartment of Clinical Neuroscience, University of Oxford,, Oxford, UNITED KINGDOM2
demic Health Center, Cincinnati, USA4, State University of New York, Buffalo, USA5, Bichat
University Hospital, Paris, FRANCE6, Bichat University Hospital, Paris, FRANCE7, Medical
BACKGROUND: In recent years, guidelines have recommended either aspirin (+/- dipyrid8
9
University of South Carolina, Charleston, USA , State University of New York, Buffalo, USA , amole) or clopidogrel for secondary prevention of stroke. In 2010, the UK NICE guidelines
University of Cincinnati Academic Health Center, Cincinnati, USA10, Hospital Vall D’ Hebron, went further and recommended clopidogrel over aspirin. However, it has since been shown that
Barcelona, SPAIN11, Zeenat Qureshi Stroke Research Center, Minneapolis, USA12, Bichat Uni- daily aspirin reduces the risk of death due to cancer and all-cause non-vascular death. We thereversity Hospital, Paris, FRANCE13
fore studied cancer deaths and all non-vascular deaths in all randomised trials of daily aspirin
vs control in secondary prevention of stroke.
Background : Onset-to-reperfusion time (ORT) has been reported to be associated with clinMETHODS: We did a systematic review of all randomised trials of daily aspirin vs no aspirin
ical prognosis. However, its impact on mortality remained to be assessed. Using a collaborain primary or secondary prevention of vascular events and obtained individual patient data on
tive-pooled analysis, we examined whether early mortality after successful endovascular treat- cancer deaths and all deaths due to vascular and non-vascular causes during the trials. Pooled
ment is time-dependent.
estimates (intention-to-treat analysis) of the effect of aspirin were derived from fixed-effects
Methods: In a collaborative-pooled analysis of 7 endovascular databases, we assessed the immeta-analysis in the subset of trials of aspirin in secondary prevention of stroke and were compact of ORT in large artey occlusion (internal carotid artery (ICA) or middle cerebral artery
pared with the effects in all trials.
(MCA) on outcomes. Successful reperfusion was defined as complete or partial restoration of
RESULTS: Allocation to aspirin reduced cancer deaths in all trials combined (562 vs 664,
blood flow within 8 hours from symptom onset. Primary outcome was 90 days all-cause morOR=0.85, 95%CI 0.76-0.96, p=0.008; 34 trials; 69,224 participants), resulting in fewer
tality. Secondary outcomes included 90-day favorable outcome (modified Rankin score (mRS) non-vascular deaths overall (1021 vs 1173; OR=0.88, 0.78-0.96, p=0.003; 51 trials; 77,549
0-2), 90-day excellent outcome (mRS 0-1) and occurrence of any intracerebral hemorrhage
participants). In the 12 trials (10,257 participants) in secondary prevention of stroke, aspirin re(ICH) within 24-36 hours post-treatment.
duced cancer death (76 vs 99, OR=0.63, 95%CI 0.46-0.85, p=0.003) and all non-vascular death
Results: 480 cases with successful reperfusion (median time, 285 minutes) contributed to the
(171 vs 187, OR=0.78, 95%CI 0.63-0.96, p=0.024), but had no significant effect on vascular
present pooled analysis (120 with ICA occlusion and 360 with isolated MCA occlusion). Indeath (524 vs 446, OR=0.97, 95%CI 0.85-1.10, p=0.64), such that 87% (52/60) of all deaths
creasing ORT was associated with an increased rate of mortality and ICH, and was associated
prevented were non-vascular.
with a decreased rate of favorable and excellent outcomes, without heterogeneity across studies. CONCLUSIONS: Effects of daily aspirin on cancer death and non-vascular death in trials in
The adjusted odds ratio (95% confidence interval) for each 30-minute time increase was 1•21
secondary prevention of stroke were consistent with those in all trials. These effects should be
(1•09-1•34; p<0.001) for mortality, 0•79 (0•72-0•87) for favorable outcome, 0•78 (0•71-0•86)
taken into account in treatment guidelines on the choice of antiplatelet drugs in secondary prefor excellent outcome, and 1•21 (1•10-1•33) for ICH.
vention of stroke.
Conclusions : ORT impacts mortality as well as favorable outcome and should be considered as
the main goal in acute stroke patient management.
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17:30 - 17:40

Predicting risks and benefits of treatment with aspirin in the acute stage of ischaemic
stroke: an individual patient data meta-analysis of 39,166 patients in 3 large randomised
controlled trials
W.N. Whiteley1, L. Candelise2, Z. Chen3, P.A.G. Sandercock4

Reliability and feasibility of ischemic stroke classification systems for large epidemiological studies
R. Woodfield1, K. Rannikmae2, I . Grant3, C. Sudlow4

Division of Clinical Neurosciences, Centre for Clinical Brain Sciences, University of EdUniversity of Edinburgh, Edinburgh, UNITED KINGDOM ,Università degli Studi di Mila- inburgh, Edinburgh, UNITED KINGDOM1,Division of Clinical Neurosciences, Centre for
no, Milan, Italy, Milan, UNITED KINGDOM2, Clinical Trial Service Unit and Epidemiological Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM2, InformaStudies Unit, University of Oxford, Oxford, Oxford, UNITED KINGDOM3, University of Ed- tion and Statistics Division, National Services Scotland, Edinburgh, UNITED KINGDOM3, Diinburgh, Edinburgh, UNITED KINGDOM4
vision of Clinical Neurosciences, Centre for Clinical Brain Sciences, University of Edinburgh,
Edinburgh, UNITED KINGDOM4
BACKGROUND
Aspirin modestly reduces death or dependence after ischaemic stroke. We investigated whethIntroduction: We sought the best approach for sub-classifying 1000s of ischaemic stroke outer targeting aspirin on acute ischaemic stroke patients with a high risk of recurrent thrombotic
comes in a very large prospective cohort study (UK Biobank). An ideal classification system
events or a low risk of haemorrhagic events led to increased absolute benefits.
should maximise assignment to a specific subtype without compromising reliability.
METHODS
Methods: We systematically assessed published studies of inter-rater reliability of ischaemic
We obtained individual patient data from 3 large randomised controlled trials of aspirin verstroke classification systems. We extracted data from included studies on: classification methsus control in stroke (IST-1, CAST, MAST-1). We developed and evaluated statistical models
ods; study setting; patient and rater characteristics; inter-rater reliability; proportion of cases
to predict thrombotic events (DVT, PE, MI or recurrent ischaemic stroke) and haemorrhagic
unassigned to a specific subtype. We also classified ~ 600 ischaemic stroke cases in our stroke
events (intracranial or gastrointestinal haemorrhage) at 14 days after stroke in IST-1. For simregister with the three most widely studied systems: TOAST (Trial of Org 10172 in Acute
plicity in the initial analyses, we ignored allocation to heparin or streptokinase. We calculated
Stroke Treatment) and CCS (Computerised Classification System) systems require detailed inthe absolute risk reduction of death or dependence due to aspirin in patients grouped by quarformation from investigations to assign a presumed stroke mechanism; the OCSP (Oxfordshire
ters of the predicted risk of haemorrhagic or thrombotic events with random effects meta-analy- Community Stroke Project) system is based on presumed vascular anatomy, providing less insis
formation on stroke mechanism, but requiring far fewer investigations.
RESULTS
Results: Among 20 included studies in our systematic review, inter-rater reliabilities (kappa)
We used data from 39,166 patients randomly allocated to aspirin or control, of whom 18,020
were: 0.42-0.95 for TOAST (11 studies), 0.41-0.70 for OCSP (5 studies), and 0.70-0.90 for
were dead or dependent at final follow up. Prediction models built with all baseline variables
CCS (4 studies). Reliability improved with data abstraction protocols, computerised algodiscriminated modestly between patients with and without recurrent thrombotic events (AUC
rithms, reduced system complexity, and increased rater confidence. The proportions of cases
0.57,95%CI:0.57-0.57) and haemorrhagic events (0.59, 0.58-0.59) in IST-1. There was no evunassigned to a single subtype were 0% for OCSP, 26% for CCS, and 40% for TOAST. In the
idence of greater benefit of aspirin in patients with lesser risk of haemorrhagic events or in pa- systematic review, CCS was assessed mainly in the US setting that it was developed in. It pertients with a greater risk of thrombotic events. The best estimate of the effect of aspirin in each formed less well in our UK based cases (kappa 0.56, 67% unassigned).
risk group was the overall absolute risk reduction of death or dependence of 1% (95%CI:0.00- Conclusions: Study characteristics other than classification system account for much of the
0.02).
variation in reliability. Systems may perform less well outside the setting they were developed
CONCLUSIONS
in. These factors should be taken into account in developing optimal systems for large epidemiThere was no evidence that targeting aspirin to acute ischaemic stroke patients with a high
ological studies.
predicted risk of thrombotic events or a low predicted risk of haemorrhagic events would lead
to improvements in death or dependence after ischaemic stroke. The modest absolute benefit
of aspirin is similar in patients with different predicted risks of haemorrhagic or thrombotic
events.
1
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Factor Xa inhibitors versus vitamin K antagonists for preventing cerebral or systemic em- Newly detected paroxysmal atrial fibrillation after TIA and ischaemic stroke on cardiac
bolism in patients with atrial fibrillation: Results from a Cochrane systematic review
monitoring: systematic review and meta-analysis in relation to duration of recording
K.M.H. Bruins Slot1, E. Berge2
G.S.C. Yiin1, P.M. Rothwell2
Oslo University Hospital, Oslo, NORWAY1,Oslo University Hospital, Oslo, NORWAY2
Background
Anticoagulant treatment with vitamin K antagonists (VKAs) is effective in preventing thromboembolic complications in patients with atrial fibrillation (AF). Factor Xa inhibitors appear to
have several pharmacological and practical advantages over VKAs.
Methods
We performed a systematic review of randomised-controlled trials that directly compared the
effects of long-term treatment with factor Xa inhibitors and VKAs for the prevention of cerebral and systemic embolism in patients with AF. We used a fixed-effect model to calculate a
weighted estimate of the treatment effect across trials, using odds ratio (OR) with 95% confidence intervals (CI). However, in case of significant heterogeneity, we used a random-effects
model.
Results
We included data from 42 084 patients randomised into ten clinical trials. The included trials
directly compared dose-adjusted warfarin with either apixaban, betrixaban, darexaban, edoxaban, idraparinux or rivaroxaban. Treatment with a factor Xa inhibitor significantly decreased
the number of strokes and systemic embolice events compared with dose-adjusted warfarin
(OR 0.81, 95% CI 0.72 to 0.91), as well as the number of all-cause deaths (OR 0.88, 95% 0.81
to 0.97). Factor Xa inhibitor treatment also significantly reduced the number of major bleedings
(defined by [modified] ISTH-criteria) compared with warfarin (OR 0.90, 95% CI 0.82 to 0.99).
There was, however, statistically significant and high heterogeneity (I2=82%), and an analysis
using a random-effects model did not show a statistically significant decrease in the number of
major bleedings (OR 1.01, 95% CI 0.69 to 1.46).
Conclusions
In patients with AF, factor Xa inhibitors significantly reduce the number of strokes and systemic embolic events, and all-cause deaths, compared with warfarin. Factor Xa inhibitors also seem
to reduce the number of major bleedings compared with warfarin, though the evidence for this
is somewhat less robust.
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Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield
Department of Clinical Neuroscience, University of Oxford, Oxford, UNITED KINGDOM2
BACKGROUND: Current evidence suggests that prolonged cardiac monitoring after cerebral ischaemia to detect paroxysmal atrial fibrillation (pAF) is likely to be cost effective, but
the optimal duration of monitoring remains unclear. METHODS: We performed a systematic
review (studies published to December 2012) of all prospective and retrospective studies of
rates of pAF early after TIA or ischaemic stroke in which consecutive patients underwent >12
hour cardiac monitoring, including unpublished data from the Oxford Vascular Study. Pooled
estimates of rates of newly detected pAF were stratified by monitoring type and duration,
study type, publication year and pre-defined pAF duration (any or ≥30sec). RESULTS: Among
19 retrospective and 21 prospective studies, the pooled rate of newly detected AF was 8.3%
(851/10283; 95% CI 6.7-9.9, phet<0.0001). The rate tended to be higher in selected vs unselected populations (9.9%, 6.0-13.8 vs 7.9%, 6.2-9.5), but was unrelated to year of publication,
and was similar in studies in which a duration of pAF ≥30sec was required (8.6%, 6.3-11.0).
However, duration of monitoring was the main determinant of the observed rate of pAF, accounting for 72% of all heterogeneity between studies in unselected populations. In stratified
analyses, the rate of pAF among studies of unselected populations initially increased with duration of recording but plateaued at 5-7 days of monitoring (14.6%, 11.4-17.9, phet.=0.22), with
no additional AF detected with 8-30 days of monitoring (13.7%, 9.8-17.5, phet.=0.17). Overall,
76.8% of patients with new pAF ≥30sec were subsequently anticoagulated. CONCLUSION:
Cardiac monitoring after TIA or ischaemic stroke detects clinically important rates of pAF in
studies of unselected populations, with high rates of subsequent anticoagulation. A monitoring
period of 5-7 days appears to be adequate.

Scientific Programme

London, United Kingdom 2013

16:30-18:00 Oral Session Room 9,10
Stroke prevention B
Chairs: L. Capelle, The Netherlands and A. Lindgren, Sweden
13 Stroke prevention B
16:30 - 16:40
Carotid artery stenting : is there an operator effect? A pooled analysis of individual patient data from three randomised trials in the Carotid Stenting Trialists’ Collaboration
(CSTC)
D. Calvet1, J.L. Mas2, A. Algra3, J.P. Becquemin4, L.H. Bonati5, G. Fraedrich6, O. Jansen7,
W.P. Mali8, P.A. Ringleb9, G. Chatellier10
Department of Neurology, Hôpital Sainte-Anne, Université Paris Descartes, INSERM
UMR894, Paris, FRANCE1,Department of Neurology, Hôpital Sainte-Anne, Université Paris
Descartes, INSERM UMR894, Paris, FRANCE2, Department of Neurology and Julius Centre
for Health Sciences and Patient Care, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS3, Department of Vascular Surgery, University Hospital Henri Mondor, Créteil,
FRANCE4, Department of Neurology and Stroke Unit, University Hospital Basel,, Basel,
SWITZERLAND5, Department of Vascular Surgery, Medical University, Innsbruck,, Innsbruck,
AUSTRIA6, Department of Neuroradiology, UKS-H, Campus Kiel, Kiel, GERMANY7, Department of Radiology, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS8, Department of Neurology, University Hospital Heidelberg, Heidelberg, GERMANY9,
Clinical Research Unit, Hôpital Européen Georges Pompidou, Université René Descartes, Paris, FRANCE10, Department of Brain Repair and Rehabilitation, Institute of Neurology, University College London, London, UNITED KINGDOM11
Background
Randomized clinical trials show higher risks of stroke or death within 30 days of treatment after carotid artery stenting (CAS) compared to surgery for symptomatic carotid stenosis. To improve the risk–benefit profile of CAS, it is crucial to establish which factors are associated with
a high risk of stroke after CAS. In this respect, we examined whether operator experience is associated with the 30-day risk of stroke or death in the Carotid Stenting Trialists’ Collaboration
(CSTC) database.
Methods
The CSTC is a pooled individual patient database including all the patients recruited in the
three large European-based randomized trials of stenting versus endarterectomy for symptomatic carotid stenosis (EVA-3S, SPACE, and ICSS). Lifetime CAS experience, lifetime experience
in stenting procedures excluding the carotid, and annual in-trial volume, divided into tertiles,
were used to measure operator experience. The outcome event was the occurrence of any stroke
or death within 30 days of the procedure. The analysis was done per-protocol.
Results
Among 1679 patients who underwent CAS, 130 (7.7%) had a stroke or death within 30 days of
the procedure. The 30 day-risk of stroke or death did not differ according to operator lifetime
CAS experience (p=0.8) or operator lifetime stenting experience excluding the carotid (p=0.7).
By contrast, the 30-day risk of stroke or death was significantly higher in patients treated by
lowest-volume (10.1%, age-adjusted RR =2.01[1.29-3.13]) and intermediate-volume (8.4%,
age-adjusted RR=1.68 [1.06-2.66]) operators compared with patients treated by highest-volume
operators (5.1%). The 30-day risk of stroke or death did not differ in three successive periods of
the trials (each including one third of patients).
Conclusions
Our data suggest that annual operator CAS volume rather than lifetime experience is a predictor
of 30-day risk of stroke or death after CAS. Carotid stenting should only be performed by operators with high annual procedure volume.

14 Stroke prevention B
16:40 - 16:50
Importance of previous brain infarcts in patients with asymptomatic carotid stenosis &
the impact of surgery in the Asymptomatic Carotid Surgery Trial (ACST-1) trial
J. Streifler1, A. Halliday2, A . den Hartog3, S. Pan4, H. Pan5, R. Bulbulia6, D . Thomas7
University of Oxford, Oxford, UNITED KINGDOM1,University of Oxford, Oxford, UNITED KINGDOM2, University of Utrecht, Utrecht, THE NETHERLANDS3, Clinical Trial
Service Unit, Oxford, UNITED KINGDOM4, Clinical Trial Service Unit, Oxford, UNITED
KINGDOM5, Clinical Trial Service Unit, Oxford, UNITED KINGDOM6, Imperial College,
London, UNITED KINGDOM7
Background: Silent brain infarcts are common in patients at risk of stroke and are associated with poor prognosis. Similar associations were claimed in asymptomatic carotid stenosis
(ASCS) patients but the impact of previous infarction or symptoms on the beneficial effects of
carotid endarterectomy (CEA) is unclear. Our aim was to evaluate the importance of prior brain
infarcts (PBI) in ASCS patients in ACST-1 – a large trial with 10-year follow-up.
Methods: 2333 of 3120 patients in ACST-1 had baseline brain imaging & were divided into 2
groups; 1331 with PBI (i.e. radiological evidence of an asymptomatic infarct or prior ischemic
symptoms >6 months prior to randomization) (group 1) and 1002 with normal imaging and no
prior symptoms (group 2). All trial patients were randomly allocated either immediate or deferred CEA. First stroke and vascular death were recorded during follow-up and in both groups
we observed the impact of CEA.
Results: The characteristics of patients with and without baseline brain imaging were broadly
similar. Male gender and hypertension were somewhat commoner in group 1 while mean ipsilateral stenosis was slightly greater in group 2.
More strokes were observed amongst those with brain infarcts before randomization (absolute
risk increase [ARI] 5.8% [1.8-9.8], p=0.004); risk of stroke and vascular death (6.9% [1.912.0] ARI, p=0.007) was also higher in this group. On multivariate analysis PBI was associated
with greater risk of stroke (HR=1.51 95%CI:1.17-1.95) and with stroke or other vascular death
(HR=1.30 95%CI:1.11-1.52). Benefits of CEA at 5 years appeared greater for group 1 patients
(gain 4.9% p=0.005%) than for group 2 (gain at 5 years, 3.9% p=0.02%) though ACST-1 was
not randomly comparing these.
Conclusion: ASCS patients with PBI have higher stroke risk during long-term follow-up than
those without PBI. The beneficial effect associated with allocation to immediate CEA was similar in both groups, but greater absolute benefits were seen amongst patients with prior brain
infarcts Evidence of prior ischaemic events might help identify patients in whom carotid intervention is particularly beneficial
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Young stroke patients; ‘old’ risk factors
K.J.L Kanselaar-Martens1, S Exters-van de Ven2, S Romviel3, E van Dijk4, FE de Leeuw5

The true cost of warfarin – stroke in patients at risk who are untreated, under-treated or
over-treated
D.M. Collas1, S.K. Gill2

Department of Neurology, , Donders Institute for Brain, Cognition and Behaviour, Center for Neuroscience , Radboud University Nijmegen Medical Center,, Nijmegen, THE
NETHERLANDS1,Department of Neurology, , Donders Institute for Brain, Cognition and
Behaviour, Center for Neuroscience , Radboud University Nijmegen Medical Center,, Nijmegen, THE NETHERLANDS2, Department of Neurology, , Donders Institute for Brain, Cognition and Behaviour, Center for Neuroscience , Radboud University Nijmegen Medical Center,,
Nijmegen, THE NETHERLANDS3, Department of Neurology, , Donders Institute for Brain,
Cognition and Behaviour, Center for Neuroscience , Radboud University Nijmegen Medical
Center,, Nijmegen, THE NETHERLANDS4, Department of Neurology, , Donders Institute
for Brain, Cognition and Behaviour, Center for Neuroscience , Radboud University Nijmegen
Medical Center,, Nijmegen, THE NETHERLANDS5

West Hertfordshire Hospitals NHS Trust, Watford, UNITED KINGDOM1,West Hertfordshire Hospitals NHS Trust, Watford, UNITED KINGDOM2

INTRODUCTION
Many strokes occur in patients who despite indications for anticoagulation (a/c) are either untreated or although on warfarin are outside the therapeutic range. These potentially avoidable
events have costly consequences. These costs should be considered when evaluating warfarin
against new oral anticoagulants (NOAC).
METHOD
Data on all strokes in atrial fibrillation (af), and all strokes on a/c for other indications, were
extracted from a prospectively collected database of all stroke admissions to a general hospital
Background
over a 12 year period (2001 Apr to 2012 Mar).
Risk factors for “young’ stroke are traditionally believed to be different from those who suffer
RESULT
a stroke at higher ages. However, there is increasing evidence for a role of, potential treatable,
A total of 5088 patients were on the database - 3652 ischaemic, 561 primary intracerebral
“classical” cardiovascular risk factors, including life-style risk factors such as obesity, dietary
haemorrhage (PICH), 135 subarachnoid, 169 extra-axial haemorrhage, 571 TIA. Only 19%
habits, smoking in the pathophysiology of young stroke. Objective: To investigate the preva(175/918) acute stroke patients in af were on warfarin (mean age 78.7). Only 30% of these
lence of vascular risk factors in a cohort of young stroke patients
(50/167 with known INR) were within the therapeutic range (median INR 2.1) at the time of
Methods
stroke, 6% overall. In 36 patients warfarin had been discontinued, and in 50% (11/22) where
All consecutive patients with a stroke (either hemorrhagic or ischemic) or TIA who were admit- timing was known had been stopped < 1 month prior to the stroke (10 falls, 4 side-effects, 2
ted to the neurological department or visited the TIA-outpatient clinic of the Radboud Universi- falls, 6 reason unknown). Of ischaemic strokes on warfarin 55% had an INR below 2 (median
ty Nijmegen Medical Center, the Netherlands between 2005 and 2012. Every patient underwent 1.9), including 5/9 patients with prosthetic valves. Of haemorrhagic strokes 57% had an INR
a cardiovascular screening consisting of fasting blood samples ( cholesterol, HDL, LDL, gluover 3 (median 3.5), including 41 PICH, 4 subarachnoid, 13 subdurals. Two newly diagnosed
cose) , blood pressure measurements and assessment of weight and length.
cases of af had a stroke waiting to start a/c.
Results
CONCLUSION
There were 263 young stroke patients. Mean age was 42 years and 54% were female. 29% suf- Only a tiny fraction (6%) of patients known to be at risk from af were effectively protected by
fered from hypertension (systolic blood pressure > 130 mm Hg and/or diastolic blood pressure a/c at the time of stroke. This reflects reluctance to use warfarin and difficulty using it effective> 80 mm Hg and/or the use of blood pressure lowering agents). LDL cholesterol was over 2.5
ly. A high INR in over half the intracranial haemorrhages underlines the difficulty in using it
mmol in 48% and impaired fasting glucose (> 6 mmol/l) in 8% of all patients. 54% Had a BMI safely, and the reason for the reluctance to use it at all. There are savings to be made in more efover 25 and 26% were current smokers. This risk profile did not differ from elderly stroke pafective prevention, incorporating newer agents which are safer, more acceptable to patients and
tients
doctors, easier to control and of more rapid onset.
Only 10% did not suffer from any vascular risk factor at all.
Conclusion
Young stroke patients suffered equal as much from the traditional vascular risk factors as “elderly” stroke patients. This challenges the traditional view of more rare causes for young
stroke. Patients who develop a young stroke may merely have an increased vulnerability for the
“classical” vascular risk factors which result in earlier development of vascular disease in those
young patients. It also offers a potential for secondary prevention in a group that has always
been excluded from the large secondary prevention trial.

162

Scientific Programme

London, United Kingdom 2013
17 Stroke prevention B

18 Stroke prevention B

17:10 - 17:20

17:20 - 17:30

Barcelona-AsIA (Asymptomatic Intracranial Atherosclerosis) study: REGICOR, Intima-media thickness and ankle-arm index as predictors of asymptomatic cervicocerebral
atherosclerosis
E. López-Cancio1, L. Dorado2, M. Jiménez3, M. Hernández4, M.T. Alzamora5, A. Suñol6, M.
Gomis7, N. Pérez de la Ossa8, M. Millán9, A. Dávalos10, J.F. Arenillas11

Factors influencing uptake of atrial fibrillation screening aiming at stroke prevention:
geo-mapping of target population and non-participation
J. Engdahl1, A. Holmén2, M. Rosenqvist3, U. Strömberg4

Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital,
Badalona, SPAIN1,Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital, Badalona, SPAIN2, Department of Neurosciences, Stroke Unit, Germans Trias
i Pujol University Hospital, Badalona, SPAIN3, Department of Neurosciences, Stroke Unit,
Germans Trias i Pujol University Hospital, Badalona, SPAIN4, Primary Healthcare Research
Support Unit Metropolitana Nord, ICS-IDIAP Jordi Gol,, Mataró, SPAIN5, Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital, Badalona, SPAIN6, Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital, Badalona,
SPAIN7, Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital,
Badalona, SPAIN8, Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital, Badalona, SPAIN9,
Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital, Badalona, SPAIN10, Stroke Unit. University Hospital of Valladolid, Valladolid, SPAIN11

Dept of Medicine, Halland Hospital, Halmstad, SWEDEN1,Department of Research and
Development, Halland Hospital, Halmstad, SWEDEN2, Department of Clinical Science and
Education, Karolinska Institute, Danderyds Hospital, Stockholm, SWEDEN3, Department of
Research and Development, Halland Hospital, Halmstad, SWEDEN4

Background: Atrial fibrillation (AF) is the most frequently encountered clinical arrhythmia and
a frequent source of cardiac emboli in ischemic stroke. Oral anticoagulation therapy lowers
stroke risk in AF patients by two thirds. However, AF is often present without symptoms.
In a screening study for silent atrial fibrillation, the proportion of non-participants was considerable and their clinical profile differed from the participants’ profile. We addressed screening
uptake.
Method: In the municipality of Halmstad, Sweden, all residents born in 1934-1935 were invited to the screening study during April 2010 to February 2012. The total study group included
848 participants and 367 non-participants from 12 parishes. Geo-maps displaying participation,
along with target-population-based geo-maps displaying proportion of immigrants and ischemic
stroke incidence, were used.
BACKGROUND: Cervico-cerebral atherosclerosis (CCA) is one of the most important causes Results: Smoothed non-participation ratios (SmNPR) varied from 0.81 to 1.24 across different
of stroke. However, diagnosis of CCA is usually made after stroke and therefore, primary preparishes (SmNRP = 1 corresponds to the expected participation based on the total study group)
vention strategies are rarely applied. Primary prevention requires the identification of factors
(Figure 1). Among high risk individuals, the geographical variation was more pronounced
that can discriminate in-risk asymptomatic subjects. This subestudy of AsIA project assessed
(SmNPR range 0.75–1.51) (Figure 2). Two parishes with higher share of immigrants and elethe predictive value of vascular risk function REGICOR (Framingham function validated for
vated population-based ischemic stroke incidence showed markedly lower participation, particSpanish population), intima-media thickness (IMT) and ankle-arm index (AAI) in the detection ularly among high-risk individuals. Participation was lower in parishes with the highest stroke
of subjects with subclinical carotid and intracranial atherosclerosis. METHODS: From our ref- incidence.
erence population, we selected a random sample of 933 subjects (64% men, mean age 66 years) Conclusion. Participation in a screening study for AF in a 75-year old population showed a
without prior stroke and with a moderate-high vascular risk (REGICOR>5). Presence and demarkedly geographical variation, associated with proportion of immigrants as well as stroke
gree of carotid and intracranial atherosclerosis were screened with cervical and transcranial
incidence. Geo-mapping of target population and non-participation yielded useful information
ECO-Doppler, being stenosis> 50% confirmed by Magnetic Resonance Angiography. Potential needed to intervene for improved screening uptake.
risk factors for atherosclerosis were defined as follows: REGICOR ≥ 10, IMT ≥ 0.9 mm and
AAI ≤ 0.9. We performed adjusted logistic regression analyses including the three factors in the
same model. RESULTS: Subclinical CCA of any degree was present in 52% of subjects and 6%
had a significant carotid and/or intracranial stenosis>50% (SCCA). REGICOR≥10, high IMT
and low AAI were independently associated with the presence of CCA of any degree (OR 1.63,
1.96 and 2.64 respectively, all p<0.01). Low AAI was independently associated with the presence of a SCCA (OR 5.45 (2.78-10.67), p<0.001). CONCLUSION: We identified useful and
non-invasive tools in the prediction of subclinical carotid and intracranial atherosclerosis in our
population. AAI measurement seems to discriminate in-risk subjects even better than classical
vascular functions. These findings may contribute to the development of primary prevention
strategies in the stroke field.
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Fig. 1. Geo-map on participation in pilot screening study for AF, conducted in the municipality of Halmstad, Sweden; divided into 12 parishes (total study group, 848 participants and 367
non-participants). For each parish, a smoothed non-participation ratio (SmNPR) was calculated
(range: 0.81 – 1.24). The corresponding statistical certainty map is also shown [light red color,
Pr(NPR>1|data) > 0.90, i.e. a parish with data yielding moderate statistical evidence of lower
participation].
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Fig. 2. Geo-map on participation for the high risk individuals in pilot screening study for AF,
conducted in the municipality of Halmstad, Sweden; divided into 12 parishes (in total, 491 participants and 217 non-participants among the high risk indivduals). For each parish, a smoothed
non-participation ratio (SmNPR) was calculated (range: 0.75–1.51). The corresponding statistical certainty map is also shown [dark red color, Pr(NPR>1|data) > 0.95, i.e. a parish with data
yielding strong statistical evidence of lower participation; light red color, Pr(NPR>1|data) >
0.90, i.e. a parish with data yielding moderate statistical evidence of lower participation].

Scientific Programme

London, United Kingdom 2013
19 Stroke prevention B

Recurrent events ≤ 30 days after stroke or TIA by treatment resumption status (no interruption, temporary or permanent discontinuation) and treatments (DE or warfarin)

17:30 - 17:40

No study drug interruption
up to 30 days post
stroke or TIA

Recurrent Events and Mortality Among Atrial Fibrillation Patients Treated with Dabigatran or Warfarin in the RE-LY Trial
H.C. Diener1, E. Marijon2, J.-Y. Le Heuzey3, S. Connolly4, H. Noack5, M. Brueckmann6, J.
Eikelboom7, M. Ezekowitz8, A. Clemens9, P. Reilly10, L. Wallentin11, S. Yusuf12
on behalf of the RE-LY Investigators
University Duisburg-Essen, Essen, GERMANY1,Paris Cardiovascular Research Center and
Paris Descartes University and European Georges Pompidou Hospital, Paris, FRANCE2, Paris
Descartes University and European Georges Pompidou Hospital, Paris, FRANCE3, Population
Health Research Institute, McMaster University, Hamilton, CANADA4, Boehringer Ingelheim
Pharma GmbH & Co KG, Ingelheim am Rhein, GERMANY5, Boehringer Ingelheim Pharma
GmbH & Co KG, Ingelheim am Rhein, GERMANY6, Population Health Research Institute,
McMaster University, Hamilton, CANADA7, Cardiovascular Research Foundation, New York,
USA8, Boehringer Ingelheim Pharma GmbH & Co KG, Ingelheim am Rhein, GERMANY9,
Boehringer Ingelheim Pharmaceuticals, Ridgefield, USA10, Uppsala Clinical Research Centre,
University Hospital, Uppsala, SWEDEN11, Population Health Research Institute, McMaster
University, Hamilton, CANADA12
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Recurrent events > 30 days after stroke or TIA by treatment resumption status (no interruption, temporary or permanent discontinuation) and treatments (DE or warfarin)
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4.0
4.1
7.4
6.7
3.8
2.0
ication within 30 days after the event. We analyzed recurrent events that occurred within 30
(6/149)
(5/121)
(2/27)
(2/30)
(5/133)
(1/50)
days and those > 30 days after the first event until end of study of treatment (+ 6 days) or end of TIA
4.7
5.8
7.4
3.3
4.5
4.0
study period. Fisher’s exact test was used to compare post-stroke/TIA recurrence rates between
(7/149)
(7/121)
(2/27)
(1/30)
(6/133)
(2/50)
the combined DE arms (150 + 110 mg bid) and warfarin.
*p = 0.0001 for mortality after stroke/TIA within 30 days, DE versus warfarin. All other p-valRESULTS
ues comparing DE and warfarin were n.s.
Among the 18,040 patients who received study medication (mean follow-up 2 years), 569 pa†
n.a. = not applicable; cells are empty since death per se leads to permanent discontinuation.
tients had a stroke or TIA: 189 receiving DE 110, 146 DE 150, and 234 warfarin. Irrespective
of continuation, temporary or permanent discontinuation of study medication there were no significant differences in rates of recurrent stroke/TIA for DE vs warfarin within 30 days or thereafter (Table). Mortality rates were similar for DE and warfarin in patients continuing or temporarily discontinuing study medication. The 30-day mortality after stroke/TIA was significantly
lower (p = 0.0001) with DE (16.4%) than with warfarin (39.8%), but only numerically lower in
patients who survived the 30 days after stroke/TIA. Recurrent event rates were similar between
DE 110 and 150.
CONCLUSIONS
After a stroke or TIA there is no increased risk for recurrence with DE vs warfarin irrespective
of anticoagulant study treatment status after the event. Furthermore, the 30-day mortality in patients with stroke or TIA is higher with warfarin than with DE.
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Secondary prevention in the rehabilitation setting
D.A. Cadilhac1, T. Purvis2, E. Ritchie3, M. Kilkenny4, C. Price5, K. Hill6, E. Lalor7
On behalf of the National Stroke Foundation and the National Stroke Audit Collaborative Institutions

SUBOPTIMAL LIPID MANAGEMENT IN ISCHAEMIC STROKE AND TIA PATIENTS- THE NORTH DUBLIN POPULATION STROKE STUDY
D. Ní Chróinín1, C. Ní Chróinín2, E.L. Callaly3, N. Hannon4, L. Kelly5, M. Marnane6, Á. Merwick7, Ó. Sheehan8, G. Horgan9, J. Duggan10, L. Kyne11, E. Dolan12, A. Moore13, D. Williams14,
P.J. Kelly15

Translational Public Health Unit, Stroke & Ageing Research Centre, Southern Clinical
School, Monash University, Melbourne, AUSTRALIA1,Translational Public Health Unit,
Stroke & Ageing Research Centre, Southern Clinical School, Monash University, Melbourne,
AUSTRALIA2, National Stroke Foundation, Melbourne, AUSTRALIA3, Translational Public
Health Unit, Stroke & Ageing Research Centre, Southern Clinical School, Monash University,
Melbourne, AUSTRALIA4, National Stroke Foundation, Melbourne, AUSTRALIA5, National
Stroke Foundation, Melbourne, AUSTRALIA6, National Stroke Foundation, Melbourne, AUSTRALIA7

Neurovascular Unit for Translational and Therapeutics Research, Mater University Hospital/University College Dublin, Dublin, IRELAND1,School of Medicine, University College, Cork, Cork, IRELAND2, Neurovascular Unit for Translational and Therapeutics Research,
Mater University Hospital/University College Dublin, Dublin, IRELAND3, Neurovascular Unit
for Translational and Therapeutics Research, Mater University Hospital/University College
Dublin, Dublin, IRELAND4, Neurovascular Unit for Translational and Therapeutics Research,
Mater University Hospital/University College Dublin, Dublin, IRELAND5, Neurovascular Unit
for Translational and Therapeutics Research, Mater University Hospital/University College
Background
Dublin, Dublin, IRELAND6, Neurovascular Unit for Translational and Therapeutics Research,
Recommendations from international guidelines emphasise the importance of secondary preMater University Hospital/University College Dublin, Dublin, IRELAND7, Neurovascular Unit
vention management for stroke. Biennial national audits of Australian stroke inpatient rehabili- for Translational and Therapeutics Research, Mater University Hospital/University College
tation hospitals were first published in 2008 and report on adherence to recommendations in the Dublin, Dublin, IRELAND8, Neurovascular Unit for Translational and Therapeutics Research,
national clinical guidelines. It is unclear how well secondary prevention recommendations are
Mater University Hospital/University College Dublin, Dublin, IRELAND9,
being adhered to in Australian rehabilitation hospitals. Feedback to hospitals following audit
Neurovascular Unit for Translational and Therapeutics Research, Mater University Hospital/
may encourage change in practice.
University College Dublin, Dublin, IRELAND10, Neurovascular Unit for Translational and
Aims
Therapeutics Research, Mater University Hospital/University College Dublin, Dublin, IRETo describe changes in adherence to recommended stroke rehabilitation secondary prevention
LAND11, Connolly Hospital, Dublin, IRELAND12, Beaumont Hospital, Dublin, IRELAND13,
practices in Australia between the 2010 and 2012 audit cycles.
Beaumont Hospital/Royal College of Surgeons, Ireland, Dublin, IRELAND14, Neurovascular
Methods
Unit for Translational and Therapeutics Research, Mater University Hospital/University ColFor each audit cycle, clinicians at each participating hospital retrospectively audited up to 40
lege Dublin, Dublin, IRELAND15
consecutive stroke admissions from the previous calendar year. Standardized training, data dictionary and support were provided by National Stroke Foundation staff. Descriptive bivariate
Background: Few population-based studies have assessed lipid adherence to international
comparisons are presented.
guidelines for primary and secondary prevention in stroke/TIA patients. Our aim was to asResults
sess guideline adherence in the North Dublin Population Stroke Study. Methods: All ischaemic
Overall, 5806 patients were audited; 2985 (96 hospitals) for 2010 cycle, 2821 (101 hospitals)
stroke and TIA patients were prospectively ascertained over one year (2006), using overlapping
for 2012 cycle. Patient characteristics were similar for each period (mean age 73, 54% males,
‘gold-standard’ methods. Individual LDL targets were calculated based on pre-event risk pro77% ischaemic strokes for 2010 and 76% for 2012). Average length of stay was the same (23
file. Adherence was assessed to NCEP III 2002, NCEP report 2004 and ESC 2003 guidelines,
days). Improvements in prescription of secondary prevention medications were found. These
at presentation and at discharge from hospital/clinic. Results: Of 616 stroke/TIA patients, toincluded antithrombotics (97% 2012, 89% 2010, p<0.001) and lipid lowering medication if
tal cholesterol was measured in only 76.5% (471/616), and LDL in only 60.1% (370). Lipid
an ischaemic stroke (84% 2012, 79% 2010, p<0.001); and blood pressure lowering medicameasurement was associated with male gender, younger age, lower pre-event and post-event
tions on discharge (85% 2012, 82% 2010 p=0.003). Fewer patients were provided with advice
Rankin scores (all p£0.005). At presentation, 32.7% were on lipid-lowering therapy (LLT;
about lifestyle and risk factor modification in 2012 compared to 2010 (34% 2012, 42% 2010
98.5% statin). By NCEP III guidelines, LDL met target in only 54.1% (200/370; Table). Tarp<0.001).
get compliance was associated with prior stroke (p=0.02), diabetes (p=0.04), hypertension
Conclusion
(p=0.03), atrial fibrillation (p=0.01), LLT use (p<0.001), and higher LDL target threshold
Adherence to secondary stroke prevention medication prior to discharge from inpatient reha(p=0.001). 29.2% of LLT users were above target levels. By NCEP III criteria, 21.6% (53/245)
bilitation improved between audit cycles. Continued focus on health promotion and education
of stroke/TIA patients for whom LLT was recommended were not on LLTs. By the stricter 2004
about behaviour change are needed.
NCEP goals, only 44.9% of patients met target goals at the time of stroke/TIA. ESC guideline
compliance was similar. At discharge, 75.5% of stroke/TIA patients were on LLTs. By NCEP
III criteria, of patients with LDL >2.59mmol/l, 15.3% were not on LLT at discharge. Results
were similar when ESC thresholds were applied (2.5mmol/l). No association was observed between achieving goal LDL and with fatality or stroke recurrence at 2 years. Conclusions: Primary and secondary prevention were sub-optimal in this large population-based cohort, highlighting the need for improved lipid management in patients at risk of stroke and TIA.
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Table: Target Adherence to NCEP III Guidelines, According to Individually-Calculated LDL
goals.(*Calculated for 370 of total cohort in whom LDL checked)
Target LDL

Proportion
of total
cohort, %
(N)

Number
Within tar- p-value
for whom get (%)*
LDL available

<4.14mM

1.1

5

80.0

2+ RFs,10-year risk
>20%

<3.36mM

(7)
35.4

110

66.4

2+ RFs, 10-year risk
>20%, or CHD/risk
equivalent

<2.59mM

NCEP III 2002
0-1 risk factor (RF)

(218)
63.5
(391)

255

46.2

16:30-18:00 Oral Session Room 17
Acute stroke: clinical patterns and practice
Chairs: J.S. Kim, South Korea and K. Spengos, Greece
1 Acute stroke: clinical patterns and practice
16:30 - 16:40
Predictors of stroke onset time from CT perfusion imaging
S. Agarwal1, D. J. Scoffings2, J. Mitchell3, P. J. Barry4, E. W. O’Brien5, P. J. Martin6, J.-C. Baron7, E. A. Warburton8

0.001

Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM1,Department of Radiology, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM2, Stroke
Unit, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM3, Stroke Unit, Addenbrooke’s
Hospital, Cambridge, UNITED KINGDOM4, Stroke Unit, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM5, Neurology Unit, Addenbrooke’s Hospital, Cambridge, UNITED
KINGDOM6, Clinical Neurosciences, University of Cambridge; INSERM UMR894, Université Paris, Cambridge/Paris, UNITED KINGDOM7, Stroke Unit, Addenbrooke’s Hospital/Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM8
Background: Strokes of unclear time of onset occur in about 25% of cases. Current treatment
guidelines preclude such patients from thrombolytic therapy. Imaging dynamic physiological
changes in acute stroke using CT perfusion and vascular imaging, we investigated whether perfusion and vascular variables relate to time of stroke onset.
Methods: We studied a cohort of patients with middle cerebral artery stroke imaged with whole
head CT perfusion imaging with concomitant CT angiography within 4.5 hours of observed
symptom onset. ASPECTS score was applied to deconvolution derived maps for Cerebral
Blood Volume (CBV), Cerebral Blood Flow (CBF) and Mean Transit Time (MTT). Site of
vascular occlusion was noted in each case and collateral blood vessels were described using a
previously validated semi quantitative score. Mismatch was described as the difference in ASPECTS score between CBV-CBF and CBV-MTT. Time of stroke onset was divided into epochs
of 0-1.5, 1.5-3 and 3-4.5 hours respectively.
Results: N=86 patients, with a mean age of 71.7 ± 14.1 years, were imaged at a mean time of
125.0 ± 47.8 minutes from known symptom onset. Using an ordinal regression analysis, CBV/
CBF mismatch (r2=0.074, p=0.02) and CBV/MTT mismatch (r2=0.068, p=0.03) were weak,
but significant predictors of time of onset epoch. Mean collateral score did not predict onset
time (r2=0.01, p=0.263).
Conclusions: CT perfusion markers may be used as a surrogate for stroke onset within the currently licenced thrombolysis window. This has potential applications for guiding therapy and
merits further evaluation in relation to clinical outcomes.
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IS IT NEEDED AVANCED NEUROIMAGING TO SELECT PATIENTS FOR ENDOVASCULAR TREATMENT BEYOND 4.5 HOURS OF SYMPTOMS ONSET?
M. Millán1, N. Pérez de la Ossa2, C. Castaño3, J. Munuera4, M. Hernández5, M. Gomis6, P.
Cuadras7, L. Dorado8, E. López-Cancio9, E. Palomeras10, P. García-Bermejo11, M. Almendrote12, A. Dávalos13
Hospital Germans Trias i Pujol, Badalona, SPAIN1,Hospital Germans Trias i Pujol, Badalona, SPAIN2, Hospital Germans Trias i Pujol, Badalona, SPAIN3, Hospital Germans Trias i Pujol, Badalona, SPAIN4, Hospital Germans Trias i Pujol, Badalona, SPAIN5, Hospital Germans
Trias i Pujol, Badalona, SPAIN6, Hospital Germans Trias i Pujol, Badalona, SPAIN7, Hospital
Germans Trias i Pujol, Badalona, SPAIN8, Hospital Germans Trias i Pujol, Badalona, SPAIN9,
Hospital Germans Trias i Pujol, Badalona, SPAIN10, Hospital Germans Trias i Pujol, Badalona,
SPAIN11, Hospital Germans Trias i Pujol, Badalona, SPAIN12, Hospital Germans Trias i Pujol,
Badalona, SPAIN13
Background and purpose: The usefulness of multimodal MR for the selection of patients with
acute ischemic stroke(AIS) who may benefit from endovascular treatment(EVT) is not clear.
We aimed to determine whether multimodal MR improves clinical outcomes compared with
non-contrast cranial CT of patients undergoing EVT beyond 4.5 hours from stroke onset.
Methods: We prospectively registered consecutive patients with acute large artery occlusion
of the anterior territory who underwent EVT. According to availability, multimodal MR (diffusion-weighted lesion< 50% of the affected territory and documented occlusion ) or CT-ASPECTS score≥7 and documented occlusion in a transcranial color-coded Duplex sonography
were used to select patients for EVT. Recanalization(TICI 2b-3), symptomatic intracranial
hemorrhage(sICH) (worsening of ≥ 4 points in the NIHSS score within 36 hours in any bleeding) and favorable functional outcome (modified Rankin score ≤2 at 3 months) were recorded. Results: From a total of 208 consecutive acute ischemic stroke patients with large anterior
arterial occlusion treated with EVT, 83 were admitted beyond 4.5 hours. MR was used in 59
(71%) and CT in 24 (28%) patients. No differences were found regarding age, baseline NIHSS,
time from symptoms onset to groin puncture and to recanalization between groups. For MR/
CT patients recanalization was achieved in 66.1% vs 66.7%(p=0.961); sICH occurred in 5.2%
vs 4.2%(p=0.847); 90th day mortality in 18.2% vs19%,(p=0.931), and favorable outcome at 3
month in 37% vs 38.1%(p=0.932). No interaction was found between neuroimaging and time
from stroke onset to admission on the favorable functional outcome (p for interaction 0.996).
Conclusion: In our series multimodal MR did not increase the clinical benefit among patients
with AIS treated with EVT beyond 4.5 hours from symptoms onset compared with CT-ASPECTS score. Randomized studies to investigate the best modality of neuroimaging for patient
selection for EVT are needed.
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Acute stroke involving more than one-third MCA territory on plain CT brain should not
be a contraindication for IV thrombolysis
V.K. Sharma1, H.L. Teoh2, B.P.L. Chan3, E.Y. Ting4, V.F. Chong5, R.C. Seet6, R. Rathakrishnan7, L.L. Yeo8

Predictions of intracranial haemorrhage and the risks and benefits of rtPA in acute ischaemic stroke: an analysis of the IST-3 trial
W.N. Whiteley1, D. Thompson2, G. Cohen3, R Lindley4, J.M. Wardlaw5, P.A.G. Sandercock6
on behalf of the IST-3 collaborative group

National University of Singapore, Singapore, SINGAPORE1,National University Health
System, Singapore, 2, National University Health System, Singapore, 3, National University
Health System, Singapore, 4, National University Health System, Singapore, 5, National University of Singapore, Singapore, 6, National University Health System, Singapore, 7, National University Health System, Singapore, SINGAPORE8

University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3,
Sydney Medical School – Westmead Hospital and The George Institute for Global Health, University of Sydney, Sydney, UNITED KINGDOM4, University of Edinburgh, Edinburgh, UNITED KINGDOM5, University of Edinburgh, Edinburgh, UNITED KINGDOM6

Background and Purpose: Intravenous tissue plasminogen activator (IV- tPA) remains the only
approved therapeutic agent to achieve arterial recanalization in acute ischemic stroke (AIS).
Involvement of more than one-third of middle cerebral artery (MCA) territory on initial brain
CT is a relative contraindication for IV-tPA and often associated with poor functional outcome
at 3 months. We present our results of IV-thrombolysis among these patients.
Methods: Data for consecutive stroke patients treated with IV-tPA within 4.5 hours of symptom onset were analyzed. Data were collected for demography, risk factors, NIHSS scores and
blood pressure levels before IV-tPA bolus. The presence of early ischemic signs involving more
than one-third of the MCA on the initial CT scan was measured by Alberta Stroke Program Early CT score (ASPECTS <8 points). Outcomes were assessed by modified Rankin Scale (mRS)
score at 3 months.
Results: A total of 97 AIS patients with more than one-third MCA involvement received IVtPA during the study period. Median age was 70 yrs (range 38-89), 54% male, median NIHSS
score 20 points (range 3-30) and median onset-to-treatment time 152 minutes (range 55-270).
Forty-two (43.5%) patients achieved good functional outcomes at 3 months (mRS score 0-1).
Factors associated with good outcome at 3 months on univariate analysis were younger age and
lower NIHSS score at presentation. After multivariate analysis, lower NIHSS scores at presentation was noted as the only independent predictor of good outcome at 3 months (OR 0.918
95%CI 0.880-0.958 p= <0.001 ). The presence of >1/3 MCA involvement on the initial CT
scan (ASPECTS <8) was not associated with a poor functional outcome at 3 months (OR 1.495
95% CI 0.881-2.540; p=0.136).
Conclusions: Patients with acute ischemic stroke involving more than one-third of the MCA on
initial brain CT scan, especially if associated with lower NIHSS score, should not be excluded
from systemic thrombolysis.

BACKGROUND
Intracranial haemorrhage (ICH) is a serious complication of intravenous thrombolysis for ischaemic stroke. We sought: to evaluate the predictions of post rtPA ICH by prognostic models;
and to determine whether or not ischaemic stroke patients at a higher predicted risk of ICH had
a lesser overall benefit from rtPA.
METHODS
The IST-3 trial randomised 3035 acute ischaemic stroke patients to receive either intravenous
rtPA or standard treatment. In patients treated with rtPA, we calculated the predicted risk of
post rtPA ICH with 5 clinical prognostic models (HATS, SEDAN, SITS, GRASPS and an NIHSS/age model), and calculated statistics of discrimination and calibration for each model. In
all patients in the trial, we determined whether those patients at a higher predicted risk of ICH
were on average harmed by rtPA relative to patients at a lower predicted risk by calculating the
statistical significance of a continuous (predicted risk of ICH x treatment) interaction term in an
ordinal ’shift’ analysis of the whole Oxford Handicap Scale.
RESULTS
In the rtPA arm of IST-3, 6.9% (104/1505) patients had a symptomatic ICH. Each previously
developed prognostic model discriminated modestly between patients who did and did not develop post rtPA ICH. The areas under receiver operator curves were: HAT 0.62 (95%CI:0.570.68); SEDAN 0.62 (0.57-0.68); SITS 0.63 (0.57-0.68); GRASPS 0.60 (0.55-0.66); and NIHSS/age 0.63 (0.58-0.69). Each model was well calibrated. There was no evidence (P>0.05)
that patients at higher predicted risk of ICH calculated with any prognostic model had statistically significant less benefit from rtPA relative to patients with lower risk.
CONCLUSIONS
In this dataset, prognostic models based on simple baseline clinical variables discriminate moderately between patients who develop a post rtPA ICH and those who do not. However these
prognostic models for ICH do not identify acute stroke patients more or less likely to benefit
from intravenous rtPA.
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Predictors of anticoagulant prescribing in Glasgow stroke survivors with atrial fibrillation The role of pre-existing disability in patients treated with intravenous thrombolysis for
– a registry based analysis
acute stroke
T.J. Quinn1, C Young2, S Wong3, C McAlpine4
M.A. Karlinski1, A. Kobayashi2, A. Cz&#322;onkowska3, R. Mikulik4, M. Brozman5, V.
Svigelj6, L. Csiba7, K. Fekete8, J. Korv9, V. Demarin10, D. Jatuzis11, A. Vilionskis12, N. Ahmed13,
University of Glasgow, Glasgow, UNITED KINGDOM1,NHS Greater Glasgow and Clyde,
N. Wahlgren14
Glasgow, UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3,
NHS Greater Glasgow and Clyde, Glasgow, UNITED KINGDOM4
2nd Department of Neurology, Institute of Psychiatry and Neurology, Warsaw, POLAND1,Interventional Stroke Treatment Centre, Institute of Psychiatry and Neurology, WarBackground
saw, POLAND2, 2nd Department of Neurology, Institute of Psychiatry and Neurology, Warsaw,
Risk of stroke related to atrial fibrillation (AF) is substantial. Risk can be quantified, CHADS2 POLAND3, International Clinical Research Center - Neurology Department, St. Anne´s Hosand CHA2DS2-VASc tools estimate risk, the strongest predictor of stroke is history of previous pital in Brno, Brno, CZECH REPUBLIC4, Neurology Department, University Hospital Nitra,
stroke and stroke survivors with AF should be anticoagulated. We sought to describe anticoagu- Nitra, SLOVAKIA5, Department of Vascular Neurology and Neurological Intensive Care, Unilation prescribing patterns across Glasgow in stroke survivors with AF.
versity Medical Centre, Ljunlana, SLOVENIA6, Department of Neurology, Medical and Health
Methods
Science Center, University of Debrecen, Debrecen, HUNGARY7, Department of Neurology,
We used General Practice (GP) data. As part of the Local Enhanced Service, GPs perform
Medical and Health Science Center, University of Debrecen, Debrecen, HUNGARY8, Departdetailed annual reviews. We collected data, including vascular risk factors; comorbidity; disment of Neurology and Neurosurgery, University of Tartu, Tartu, ESTONIA9,
ability; history of alcohol or bleeding and bleeding risk (HASBLED score). We described soDepartment of Neurology, Sestre Milosrdnice University Hospital Centre, Zabreb, CROATIA10,
cio-economic status using Scottish Index of Multiple Deprivation (SIMD); we described stroke Department of Neurology and Neurosurgery, Vilnius University Hospital, Vilnius, LITHUArisk using CHADS2 and CHA2DS2-VASc. Associations with anticoagulation were described
NIA11, Department of Neurology and Neurosurgery, Vilnius University and Republican Vilnius
using univariate and multivariate analyses. Given the multiple analyses we chose a significance University Hospital, Vilnius, LITHUANIA12, Department of Neurology, Karolinska University
level of p<0.001.
Hospital, Karolinska Institute,, Stockholm, SWEDEN13, Department of Neurology, Karolinska
Results
University Hospital, Karolinska Institute, Stockholm, SWEDEN14
Data were available for 3429 stroke survivors with AF; 1699 (49%) male; median age 78
(IQR:72-84). Median CHA2DS2-VASc was 5 (IQR:4-6). Anticoagulation (warfarin) was
Background: Patients with pre-stroke disability are often excluded from intravenous thromprescribed in 1165 (34%). Univariate analysis suggested younger age; higher socioeconomic
bolysis. Therefore, little is known about the effect of the treatment in this group. Our aim was
status; history of depression; smoking; obesity and no disability were associated with anticoag- to evaluate patients’ profile and outcome according to the level of pre-existing disability in
ulation prescription (p<0.001). Risk of bleeding was not associated with anticoagulation. Those patients receiving intravenous trombolysis for stroke. Methods: We analyzed the data of all pawith higher CHADS2 and CHA2DS2-VASc scores were less likely to be prescribed anticoagu- tients treated with alteplase between October 2003 and December 2011, contributed to the Safe
lation (p<0.001). On multivariate analysis only age; depression and SIMD were independently Implementation of Thrombolysis for Stroke - Eastern Europe. We distinguished the following
associated with anticoagulation prescription.
groups: 1) no disability at all (modified Rankin Scale score (mRS) 0, reference); 2) no signifiConclusion
cant disability (mRS 1); 3) slight disability (mRS 2); 4) at least moderate disability (mRS ≥3).
AF is prevalent in community dwelling stroke survivors and is undertreated. In this population Results: Of 7250 patients 5995 (82%) had pre-stroke mRS 0, 791 (11%) had mRS 1, 293 (4%)
at high risk of stroke, risk factors for future stroke were not clearly associated with anticoagula- had mRS 2 and 171 (2%) had mRS ≥3. Compared to the no disability group, patients from
tion. Those at highest risk were less likely to be treated. Further work should describes barriers groups 2 to 4 were significantly older (67, 72, 75, 75 years, respectively), more frequently had
to anticoagulation and attempt to improve anticoagulation rates.
comorbidities and had more severe strokes. The rate of symptomatic intracranial haemorrhage
(sICH) according to ECASS II definition was 5%, 8%, 7%, and 11%, but the association with
pre-stroke disability was not significant in the multivariate analysis. Patients from groups 2 to
4 had higher odds for death at 3 months (OR 1.3, 2.0, 2.6). The odds for neurological improvement (≥4 pts in the NIHSS at day 7) were lower in groups 3 and 4 (OR 0.6, both). Patients from
group 2 were less likely (OR 0.7) to achieve a composite endpoint of mRS 0-1 or maintaining
the baseline mRS at 3 months. Conclusion: Pre-stroke disability in patients treated with intravenous alteplase does not seem to independently increase the risk of sICH. However, it may be
associated with lesser neurological improvement and higher mortality, partially due to worse
medical condition. Those patients may require additional risk stratification, but should not be
routinely excluded from the therapy.
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17:40 - 17:50

Nutrition screening tools can predict poor outcomes at one month in patients who have
had a stroke
V.C. Aubrey1, F. Gomes2, C.E. Weekes3

Clinical and Radiological Predictors of Anterior vs. Posterior circulation Large Vessel Occlusion in Acute Ischemic Strokes
P. Vanacker1, M. Faouzi2, A. Eskandari3, P. Michel4

King’s Collage London, London, UNITED KINGDOM1,King’s Collage London, London,
Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND1,Centre Hospitalier
UNITED KINGDOM2, Guy’s and St Thomas’ NHS foundation trust, London, UNITED KING- Universitaire Vaudois, Lausanne, SWITZERLAND2, Centre Hospitalier Universitaire Vaudois,
DOM3
Lausanne, SWITZERLAND3, Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND4
Background Nutrition screening tools (NSTs) are routinely used to identify patients requiring
further nutritional assessment and possible intervention. This study tested the predictive validity Objective: Early detection of an acute large vessel occlusion (LVO) in respectively the anteriof two NSTs in acute stroke patients.
or or posterior circulation could influence the acute treatment strategy in acute ischemic stroke
Method Patients admitted to St Thomas’ Hospital with acute stroke were assessed using two
(AIS). Our objective was to identify readily available clinical and radiological data to localizNSTs; MUST (Elia, 2003) and Guy’s & St Thomas’ (GST) (Weekes et al 2004) if they were
ing ischemia to the anterior vs. posterior circulation (AC vs. PC) in patients with AIS and LVO.
in hospital more than 3 days. Both tools assessed BMI, recent weight loss and dietary intake.
Methods: We selected all consecutive patients (2003 – 2011) in the Acute STroke Registry and
Outcome data (mortality, discharge destination and length of hospital stay (LOS)) were collect- Analysis of Lausanne, a prospective, observational single-center registry of AIS who had symped retrospectively from hospital records at one month post stroke. The tools categorised patients tomatic occlusion on CT angiography <12h after stroke onset. Data on demographics, risk facinto low, medium or high risk of malnutrition. Low/medium risk category was combined for
tors, co-morbidities, neurological examination, CT and occlusion characteristics were collected.
comparison with the high-risk category. Statistical analyses were conducted using Fisher’s Ex- Stroke was localized to AC or PC using all available radiological information from acute and
act test and logistic regression (SPSS v18.0).
follow-up imaging, and clinical information if needed.
Results 158 patients were recruited; 79 (50 %) male; mean age 72.4 (SD 13.8) years; NIHSS
Results: Of 1645 patients analyzed, 6% were excluded because of the inability to localize the
score 10.2 (SD 6.4). Eighteen patients were excluded from the analysis; lack of discharge infor- stroke and 2% because of simultaneous AC and PC strokes. In the remaining 1523 patients,
mation (n = 14); MUST incomplete (n = 4). Using MUST there were significant relationships
LVO was seen in 630/1136 (56%) of AC and 127/387 (33%) of PC AIS. In multiple logistic
for mortality (p = 0.000) and LOS (p=0.033) with increased patient deaths and longer LOS
regression analysis, LVO in the AC was associated with presence of aphasia (OR 53.1, 95%CI
in the high-risk category. No significant relationship was observed for discharge destination
16.1-175.9), hemineglect (32.2, 10.4-99.8), hemiparesis (4.8, 1.3-17.4), and hemisensory defi(p=0.09). Using GST there were significant relationships between risk category and mortality,
cits (6.3, 2.6-15.3), whereas PC localization with presence of cerebellar (0.1,0.0-0.1) and visual
LOS and discharge destination (Table 1). Patients in the high-risk category had poorer outfield defects (0.1,0.0-0.2). AC strokes with LVO had higher admission diastolic blood pressure
comes. For both tools the relationships remained significant after adjustment for age, gender
(1.1,1.0-1.1), shorter onset-to-door interval (0.9,0.9-1.0) and less often a normal admission CT
and stroke severity (log regression, p< 0.05).
(0.7, 0.5-0.9).
Conclusion Both MUST and GST reliably predict poor outcomes in stroke patients at one
Conclusion: In patient with stroke with LVO, posterior circulation localization can be inferred
month. Research is needed to determine if nutrition interventions implemented following nutri- by later presentation to the hospital, less cognitive, sensory-motor and more cerebellar deficits,
tion screening result in better outcomes in high-risk patients who have had a stroke.
lower acute blood pressure, and normal non-contrast CT. This information may help target the
Elia M (2003) BAPEN
recanalisation treatment in AIS patients.
Weekes CE et al (2004) Clinical Nutrition, 23:1104-12

Table 1: Guys and St Thomas’ NST
Risk of malnutrition
Low/medium
(n=91)
High
(n=67)

Mortality
(n=158)
(p=0.000)*
Dead
Alive
0
(0%)

91
(100%)

Discharge
(n= 144)
(p=0.015)*
Low
High
care
care
22
67
(25%)
(75%)

12
(18%)

55
(82%)

5
(9%)

50
(91%)

LOS in weeks
(n=158)
(p=0.021)*
1-2
3-4
50
(55%)

41
(45%)

25
(37%)

42
(63%)

*Fisher’s Exact test
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Table 1: Predictors of the anterior vs. posterior localization of large vessel occlusions in acute
ischemic stroke.
OR (95%
p-value
CI)
Circumstantial features
Onset-to-door time
(per min)
0.9 (0.9-1.0)
0.02
Neurological examination
4.8 (1.3Hemiparesis
17.4)
0,02
6.3 (2.6Sensory deficits
15.3)
<0,01
32.2 (10.4Hemineglect
99.8)
<0,01
Visual field defects 0.1 (0.0-0.2) <0,01
0.05 (0.0Cerebellar defects
0.1)
<0,01
53.1 (16.1Aphasia
175.9)
<0,01
Physiological findings
Diastolic BP
(mmHg)

1,1 (1,0-1,1)

<0,01

Imaging findings
Normal ASPECTS
(adapted to
circulation)

0.7 (0.5-0.9)

0.02

Figure 1: Presence of neurological deficits according to the localization of the large vessel occlusion.
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9 Acute stroke: clinical patterns and practice
17:50 - 18:00
Focal neurology occurs with syncope and presyncope
D.J. Ryan1, O. Mahon2, R.A. Kenny3, J.A. Harbison4
Stroke department, St. James Hospital, Dublin, IRELAND1,Stroke Department, St. James
Hospital, Dublin, IRELAND2, Falls and Blackouts unit, St. James Hospital, Dublin, IRELAND3, Stroke Department, St. James Hospital, Dublin, IRELAND4
Syncope frequently presents to stroke services as a mimic, a typically applied distinction being
the absence of focal neurology in syncope. Misdiagnosis of syncope as Stroke /TIA may lead
to inappropriate antihypertensive therapy and further events. We prospectively sought for the
presence of focal neurological events at syncope onset among syncope unit attendees.
Over a 9 month period, all syncope-unit attendees completed a questionnaire that screened for
migraine (ID-migraine), somatoform disorders (PHQ-15), cardiovascular risk and syncope burden (childhood syncope and events in the preceding year). Suspected cases were interviewed
by a stroke physician and, if confirmed, underwent neuroimaging and Fazekas white matter
scoring. Cases were compared to three controls, matched for age, gender and underlying hypotensive disorder. All underwent active stand assessment using phasic beat-to-beat blood pressure monitors.
Thirty-one of 540 attendees described definite focal neurological symptoms during syncope or
presyncope (5.7%). Mean age was 49yrs and 71% (22) were female. 17 described a monoparesis/dysasthesia and the remainder, a hemiparesis/dysasthesia. Median symptom duration was
10 minutes (2mins to 19 hrs). 10 reported symptoms to a physician and in 6 a stroke was diagnosed yet neuroimaging and vascular workup were normal. 14 patients described more than
one event, median 10 over 2 years. Neuroimaging was normal in 28 (90.3%), 3 exhibited old
infarcts. Mean Fazekas score was not higher in the hemisphere that corresponded to the focal
neurology (p=0.82). Cases reported more childhood syncope (p=0.005) and frequent recent episodes (p=0.008). Somatoform scores, migraine prevalence and cardiovascular risk were similar
for both groups. On active stand, cases exhibited impaired diastolic BP recovery at 30 seconds
(p=0.02).
Contrary to accepted teaching, focal neurological events can occur in syncope. No evidence of
related cerebral ischaemia could be found in any case.
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18:15-19:45 Room 2,3,4
Satellite Symposium Boston Scientific

18:15-19:45 Room 17
Satellite Symposium Siemens

Reducing the risk of atrial fibrillation-related stroke: what is the place of left
atrial appendage closure (LAAC) ?
Chairs: P. Amarenco, France and J. Camm, UK

Current status, controversies and future perspectives of stroke care
Chair: J.-C. Baron, UK

Challenges in the prevention of AF-related stroke: the role of LAA closure
M. Endres, Germany

Optimizing stroke care - current challenges and future possibilities
M. Kaste, Finland

WATCHMAN™ LAAC device: deep dive in the latest clinical evidence
V. Reddy, USA

Impact on stroke treatment from collateral perfusion and the size of occlusion as determined by CT
S. Kloska, Germany

LAA closure in clinical practice (indication, intervention and follow-up)
M.Bergmann, Germany
Patient identification: a team approach 20’
P. Lavallée, France
Industry sponsored satellite symposium by Boston Scientific

Identifying the penumbra and collateral supply with MRI as the basis for treatment decision
D. Liebeskind, USA (via videoconference)
Dyna-CT, collaterals, perfusion and treatment: the modern flat panel angio suite as all
inclusive modality
G. Schroth, Switzerland
To enhance your collaterals and boost discussion: Snacks and German beer will be served
Panel discussion:
What challenges are we going to face with stroke care in the future?
Industry sponsored satellite symposium by Siemens
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8:30-10:00 Rooms 7,8,11,12
Mini Symposium 6 Prehospital stroke care

8:30-10:00 Rooms 14,15,16
Mini Symposium 7 Network mechanisms in loss and recovery of function after stroke

Prehospital stroke care
Chairs: M. Endres, Germany and G. Ford, UK

Network mechanisms in loss and recovery of function after stroke
Chairs: N. Ward, UK and C. Weiler, Germany

Stroke trials in the prehospital phase
J. Saver, USA

Reorganisation of neuronal networks after experimental stroke
R. Dijkhuizen, The Netherlands

Transporting the patient versus transporting the hospital
K. Faßbender, Germany

Acute reorganisation of networks in humans
R. Umarova, Germany

Paramedic culture and prehospital stroke care
M. Murtagh, UK

Imaging plasticity after stroke in humans
N. Ward, UK

Telemedicine in acute stroke treatment
H. Audebert, Germany

Effects of serotonergic drugs on motor systems after stroke
I. Loubinoux, France
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10:30-11:00 Auditorium
ESC Lecture

8:30-10:00 Oral Session Room 2,3,4
Interventional neurology B
Chairs: A. Davalos, Spain and D.W.J. Dippel, The Netherlands
1 Interventional neurology B

20 years of the Cochrane Collaboration: what have we learnt
P. Langhorne, United Kingdom

8:30 - 8:40
Endovascular stroke treatment in anterior circulation stroke: Data from the ENDOSTROKE-Registry
O.C. Singer1, J. Berkefeld2
for the ENDOSTROKE Study Group
Department of Neurology, Goethe University, Frankfurt, GERMANY1,Institute of Neuroradiology, Goethe University, Frankfurt, GERMANY2
The Endostroke registry accompanies the spreading use of endovascular stroke treatment (EST)
in Germany and Austria aiming to identify outcome predictors for EST. Currently, 13 academic
and non-academic centers participate with more than 800 patients being entered in the online
registry.
The current analysis comprises 362 patients with angiographically proven proximal middle
cerebral artery (MCA)- or carotid T occlusion and focusses on the patient´s age as a major predictor of clinical outcome. 41 % had a good clinical outcome (defined by a 90 day Modified
Rankin Scale (MRS) score of 0-2), 27% died. Overall Thrombolysis In Myocardial Infarction (TIMI) 2/3 recanalization rate was 83%, being significantly higher in patients with good
clinical outcome as compared to poor clinical outcome: 95% vs. 75%, p<0.001 (Mann Whitney Test). 74% of patients received a combination of mechanical recanalization and systemic
thrombolysis, which was not associated with an excess of hemorrhagic complications compared to pure mechanical recanalization. The proportion of patients with clinically successful
recanalization (TIMI grade 2-3 and MRS 0-2) declined stepwise with increasing age from 55%
in the lowest age quartile (18-56 years) to 23% in the highest age quartile (77-94 years). Conversely, the rate of futile recanalizations (MRS 3-6 despite TIMI 2-3) increased from 29% to
57%.
Comparing high- and low enrolling centers, slight differences in performance parameters were
detectable favouring high enrolling centers while clinical outcome was comparable after adjustment for baseline clinical variables.
Taken together, Endostroke confirms the potential of EST to achieve high recanalization rates
also in clinical practice. Nevertheless, given the high proportion of patients with poor clinical
outcome despite recanalization, it points out the need for an optimized patient selection in the
future.
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8:40 - 8:50

8:50 - 9:00

Predictors of artery recanalization after endovascular treatment of the occluded cerebral
artery in acute ischemic stroke patients: multivariate logistic regression analysis
D. Skoloudik1, M. Roubec2, M. Kuliha3, D. Sanak4, T. Veverka5, M. Kral6, M. Kocher7, V.
Prochazka8, R. Herzig9, K. Langova10

Outcomes of a large, contemporary cohort of Acute Ischaemic Stroke Patients Treated
with Endovascular Procedures under Routine Practice Conditions. The Cat-SCR initiative
S. Abilleira1, P. Cardona2, M. Ribó3, M. Millán4, V. Obach5, J. Roquer6, D. Cánovas7, J.
Martí-Fábregas8, F. Rubio9, J. Álvarez-Sabín10, A. Dávalos11, Á. Chamorro12, A. Ribera13, M.
Gallofré14
on behalf of the Catalan Stroke Code and Reperfusion Consortium (Cat-SCR).

Palacky University Olomouc, Olomouc, CZECH REPUBLIC1,University Hospital Ostrava,
Ostrava, CZECH REPUBLIC2, University Hospital Ostrava, Ostrava, CZECH REPUBLIC3,
University Hospital Olomouc, Olomouc, CZECH REPUBLIC4, University Hospital Olomouc,
Olomouc, CZECH REPUBLIC5, University Hospital Olomouc, Olomouc, CZECH REPUBLIC6, University Hospital Olomouc, Olomouc, CZECH REPUBLIC7, University Hospital
Ostrava, Ostrava, CZECH REPUBLIC8, University Hospital Olomouc, Olomouc, CZECH REPUBLIC9, Palacky University Olomouc, Olomouc, CZECH REPUBLIC10

Stroke Programme. Catalan Agency for Health Information, Assessment and Quality.
Department of Health (Catalonia), Barcelona, SPAIN1,Cat-SCR members, L’Hospitalet,
SPAIN2, Cat-SCR members, Barcelona, SPAIN3, Cat-SCR members, Badalona, SPAIN4, CatSCR members, Barcelona, SPAIN5, Cat-SCR members, Barcelona, SPAIN6, Cat-SCR members,
Sabadell, SPAIN7, Cat-SCR members, Barcelona, SPAIN8, Cat-SCR members, L’Hospitalet,
Background: Early recanalization of brain artery occlusion predicts 3-month independency in
SPAIN9,
acute ischemic stroke (AIS) patients. Mechanical recanalization methods are experimentally
Cat-SCR members, Barcelona, SPAIN10, Cat-SCR members, Badalona, SPAIN11, Cat-SCR
tested in AIS treatment. The study aimed to find predictors of recanalization grade in AIS pamembers, Barcelona, SPAIN12, Stroke Programme. Catalan Agency for Health Information,
tients undergoing mechanical recanalization.
Assessment and Quality. Department of Health (Catalonia), Barcelona, SPAIN13, Stroke ProMethods: Consecutive AIS patients with brain artery occlusion treated with mechanical recanal- gramme. Catalan Agency for Health Information, Assessment and Quality. Department of
ization were included in the retrospective study. Stroke severity was assessed using National In- Health (Catalonia), Barcelona, SPAIN14
stitutes of Health Stroke Scale (NIHSS). Artery recanalization was quantified using Thrombolysis in Cerebral Ischemia (TICI) scale. Influence of vascular risk factors, blood pressure, levels Background: We sought to describe outcomes after endovascular therapies (EVT) in a large,
of blood glucose and cholesterol at admission, type of used therapy, occlusion location, stroke
contemporary (Jan 2011 – Nov 2012) cohort of AIS patients treated under routine practice conseverity and etiology on recanalization TICI grade were statistically evaluated using Spearman ditions in a closed territory (7.5 million inhabitants). Additionally, we aimed at describing difcoefficient, Mann-Whitney and Kruskal-Wallis tests. Multivariate logistic regression analysis
ferences in effectiveness according to patients’ subgroups.
was used to test the predictive power of particular variables.
Methods: We used data from the SONIIA register, a mandatory and externally audited register
Results: Study set consisted of 372 patients (55% males, mean age 64.3±13.1 years) with methat monitors quality of reperfusion therapies in Catalonia. Seven hospitals carry out EVTs and
dian baseline NIHSS score 16 (5-30) points. Any artery recanalization was achieved in 83.9%
include relevant data in the register. We analysed safety and effectiveness measures within the
patients, complete recanalization (TICI 3) in 43.5% patients. NIHSS score negatively correlated overall EVT cohort and by patients’ subgroups: combined IVT+EVT vs. primary EVT; anterior
with TICI grade (r=-0,230, P<0.001). Patients with atrial fibrillation (AF) presented with lower circulation vs. posterior circulation strokes; recanalisation (post-EVT TICI score 2b-3) vs. no
recanalization grade than patients without AF (P=0.007). Multivariate logistic regression analy- recanalisation; age <= 80 vs. > 80; and onset-to-treatment time (OTT) <= 6 hours vs. > 6 hours
sis identified only baseline NIHSS value (OR: 0.921, 95% CI: 0.878-0.967, P =0.001) as a pre- post-stroke.
dictor of complete recanalization.
Results: We analysed 506 AIS patients, of whom 272 underwent combined IVT+EVT and 234
Conclusion: Only NIHSS score at admission was identified as an independent predictor of com- had primary EVTs. Mean age: 67.9±13.4; males: 278 (54.9%); baseline NIHSS: 17 (13-21); anplete recanalization in AIS patients treated with mechanical recanalization methods.
terior circulation strokes: 443 (87.6%); age <=80: 427 (84.4%); OTT <= 6 h: 361 (71.5%); and
Acknowledgement: Supported by IGA MH CR grants NT/11386-5/2010, NT/11046-6/2010,
post-EVT TICI 2b-3: 371 (73.6%). Overall, 27 (5.4%) cases developed SICHs, 221 (47.2%)
NT 13498-4/2012.
were independent at 3 months and 95 (18.8%) were dead at 90 days. Patients >80 years and
those who did not achieve angiographic recanalisation showed significantly higher death rates
(29% vs. 17%, p< 0.01; 36% vs. 12.7%, p < 0.001), and reduced odds of functional independence (25.4% vs. 51%, p< 0.001; 18.2% vs. 57.1%, p< 0.001). Patients with OTT> 6 hours had
fewer chances of achieving recanalisation (65.6% vs. 77.2%, p< 0.01) and being independent at
3 months (40.3% vs. 50%, p= 0.06).
Conclusions: This study shows acceptable outcomes overall and some significant differences
according to patients’ subgroups that might guide selection of patients for neurointerventionism.
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9:00 - 9:10

9:10 - 9:20

Prior IV thrombolysis has probably no impact on early recanalization and clinical outcome after endovascular treatment of the occluded cerebral artery in acute ischemic
stroke patients
D. Sanak1, D. Skoloudik2, T. Veverka3, M. Kuliha4, M. Kral5, M. Kocher6, M. Roubec7, K.
Langova8, V. Prochazka9, R. Herzig10, P. Kanovsky11

Large vessel occlusion stroke: effect of recanalization on outcome depends on NIHSS
score
K. Skagen1, M. Skjelland2, D. Russell3, E.A. Jacobsen4

Comprehensive Stroke Center, Department of Neurology, Palacký University Hospital,
Olomouc, CZECH REPUBLIC1,Comprehensive Stroke Center, Department of Neurology,
Palacký University Hospital, Olomouc, CZECH REPUBLIC2, Comprehensive Stroke Center,
Department of Neurology, Palacký University Hospital, Olomouc, CZECH REPUBLIC3, Comprehensive Stroke Center, Department of Neurology, University Hospital, Ostrava, CZECH
REPUBLIC4, Comprehensive Stroke Center, Department of Neurology, Palacký University
Hospital, Olomouc, CZECH REPUBLIC5, Comprehensive Stroke Center, Department of Radiology, Palacký University Hospital, Olomouc, CZECH REPUBLIC6, Comprehensive Stroke
Center, Department of Neurology, University Hospital, Ostrava, CZECH REPUBLIC7, Department of Medical Biophysics, Palacký University Medical School and Institute of Molecular and
Translational Medicine, Olomouc, CZECH REPUBLIC8, Comprehensive Stroke Center, Department of Radiology, University Hospital, Ostrava, CZECH REPUBLIC9,
Comprehensive Stroke Center, Department of Neurology, Palacký University Hospital, Olomouc, CZECH REPUBLIC10, Comprehensive Stroke Center, Department of Neurology,
Palacký University Hospital, Olomouc, CZECH REPUBLIC11

Oslo University Hospital, Oslo, NORWAY1,Oslo University Hospital, Oslo, NORWAY2, Oslo
University Hospital, Norway, NORWAY3, Oslo University Hospital, Oslo, NORWAY4

Background Intravenous thrombolysis with tissue plasminogen activator (tPA) is the only
FDA-approved medical treatment for acute ischemic stroke. Large vessel occlusions (LVO) estimated to account for up to 40% of all acute ischemic strokes, are often refractory to IV thrombolysis and have a worse prognosis. Mechanical recanalization procedures are therefore increasingly used in clinical practice for patients with LVO refractory to or presenting outside the
accepted time window for IV thrombolysis. Methods This is a single center cohort study analyzing prospectively collected data on patients with LVO in a clinical setting. Clinical outcome
was compared for two cohorts; patients who recanalized after endovascular intervention (n=
62), and patients not selected for endovascular therapy with persistent large vessel occlusion
(n= 100). All patients included were evaluated with perfusion imaging and perfusion-diffusion
mismatch together with clinical symptoms formed basis for selecting patients for endovascular
treatment. Results Recanalization was associated with an increased proportion of patients with
good clinical outcome (mRs ≥2) at 90 days (OR 2.6, 95 % CI 1.2-5.6; p=0.017). When comparing mortality and good function in the two groups and pre-treatment NIHSS scores we found
Background: Although different endovascular approaches are now largely used in the treatment no significant effect of recanalization on outcome for patients with NIHSS <10. Furthermore
of acute intracranial arterial occlusion (IAO) in ischemic stroke (IS), intravenous thrombolysis for patients with NIHSS <10 treated conservatively there was no mortality at 90 days compared
(IVT) is still considered standard obligatory treatment option within first 4.5 hours from stroke to 3 deaths in the group who received endovascular therapy. Conclusion Mechanical recanalionset. The aim was to assess the impact of prior IVT before endovascular treatment (EVT) of
zation in patients with LVO was associated with better function at 90 days. This effect differed
IAO on early recanalization and clinical outcome in acute IS patients. Methods: In retrospechowever, depending on the patient’s pre-treatment NIHSS score with scores more than 10 needtive study, 372 consecutive acute IS patients with IAO treated with EVT were included and
ed to show significant effect on outcome.
divided into 2 groups according to the presence/absence of prior IVT use. Stroke severity was
assed using National Institutes of Health Stroke Scale (NIHSS), 90-day clinical outcome using
modified Rankin Scale (mRS) with good outcome defined as 0-2. Early neurological improvement (ENI) was defined as a decrease of >/= 4 NIHSS points after 24 hours. Early recanalization was quantified using Thrombolysis in Cerebral Ischemia scale. Symptomatic intracerebral
hemorrhage (SICH) was evaluated according to SITS-MOST criteria. Results: Study set consisted of 193 patients (51% males, mean age 62.9 +/- 13.8 years) treated with prior IVT (Group
1) and of 179 patients (60% males, mean age 65.5 +/- 12.4 years) treated without IVT (Group
2). Patients treated with prior IVT had significantly higher baseline NIHSS (18 vs. 15 points,
p-0.0001). No difference was found in recanalization rate (80.9 vs. 87.6%, p-0.089) including
complete (41.6 vs. 46.4%, p-0.403), presence of ENI (45.3 vs. 50.7%, p-0.186), occurrence of
SICH (4.1 vs. 4.0%, p-1.000), good clinical outcome (43.8 vs. 51.7%, p-0.146) and 3-month
mortality (22.7 vs. 23.0 %, p-1.000) between groups. Conclusion: Prior IVT probably does not
increase the chance for early recanalization and good clinical outcome after EVT of IAO in
acute IS patients. Acknowledgement: Supported by the IGA MH CR grants NT/11386-5/2010
and NT/11046-6/2010.
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9:20 - 9:30

9:30 - 9:40

Relationships between DWI-ASPECTS Score , Recanalization and Clinical Outcome after
Endovascular Treatment
J-M. Olivot1, M. Inoue2, J. Labreuche3, A. Tai4, J.P. Desilles5, A. Rouchaud6, I. Klein7, M.
Mlynash8, P. Amarenco9, M. Mazighi10

Does Transfer Status Affect Outcomes in Acute Ischemic Stroke Patients Treated Endovascularly?
Y. Curran1, M. Soltanolkotabi2, S.K. Prabhakaran3, R.A. Bernstein4, J.J. Conners5, V. Lee6,
M.C. Hurley7, S.A. Ansari8, A. Shaibani9

Stanford Stroke Center, Stanford, USA1,Stanford Stroke Center, Stanford, USA2, Centre
Accueil et Traitement Attaque Cerebrale, Hopital Bichat et Inserm U 698 Paris Diderot University, Paris, FRANCE3, Stanford Stroke Center, Stanford, USA4, Centre Accueil et Traitement
Attaque Cerebrale, Hopital Bichat et Inserm U 698 Paris Diderot University, Paris, FRANCE5,
Centre Accueil et Traitement Attaque Cerebrale, Hopital Bichat et Inserm U 698 Paris Diderot
University, Paris, FRANCE6, Centre Accueil et Traitement Attaque Cerebrale, Hopital Bichat
et Inserm U 698 Paris Diderot University, Paris, FRANCE7, Stanford Stroke Center, Paris,
FRANCE8, Centre Accueil et Traitement Attaque Cerebrale, Hopital Bichat et Inserm U 698
Paris Diderot University, Paris, FRANCE9,
Centre Accueil et Traitement Attaque Cerebrale, Hopital Bichat et Inserm U 698 Paris Diderot
University, Paris, FRANCE10

Northwestern University Feinberg School of Medicine, Chicago, USA1,Northwestern
University Feinberg School of Medicine, Chicago, USA2, Northwestern University Feinberg
School of Medicine, Chicago, USA3, Northwestern University Feinberg School of Medicine,
Chicago, USA4, Rush University Medical Center, Chicago, USA5, Rush University Medical Center, Chicago, USA6, Northwestern University Feinberg School of Medicine, Chicago,
USA7, Northwestern University Feinberg School of Medicine, Chicago, USA8, Northwestern
University Feinberg School of Medicine, Chicago, USA9

Background: In patients treated for an acute ischemic stroke (AIS) by intravenous thrombolysis, a low DWI ASPECTS score (<7) is an independent factor of poor outcome. We investigated
in AIS patients, the relationship between the DWI ASPECTS at baseline and clinical outcomes
according to recanalization rate achieved by endovascular treatment. Methods: Consecutive
patients who suffered an AIS complicating a baseline ICA or MCA occlusion treated by endovascular treatment and imaged by acute DWI at Bichat University Hospital were included. ASPECTS score was assessed by two stroke neurologist blinded from clinical information and dichotomized into low (<7) and high (≥7). Recanalization rate was assessed by TIMI score. TIMI
3 defined a complete recanalization. Poor outcome was defined as a modified Rankin Scale
(mRS)>2 at 90 days. Results: 129 patients were enrolled. The median delay from onset to MRI
was 110 minutes (interquartile range[IQR], 75-178). Median ASPECTS score was 6 (IQR, 5-8).
A complete recanalization was achieved in 59 (46%) patients after a median (IQR) delay from
symptom onset of 240 (208-282) minutes. Patients with complete recanalization had a higher
ASPECTS score (median, 7; IQR, 5-9) than patients without (median, 6; IQR, 3-8; P=0.005).
By comparison with patients with a high ASPECTS score (n=64), a low ASPECTS score
(n=65) was associated with a higher rate of poor outcome (62% vs. 37%, p<0.005; crude OR,
2.78; 95%CI, 1.35-5.68). After adjustment on age and admission NIHSS score, this relationship
remained significant (adjusted OR, 2.70; 95%CI, 1.09-6.73). When analysis was stratified according to complete recanalization, a low ASPECTS score was associated with poor outcome
in patients who did not fully recanalize (TIMI 0-2) (43% vs. 17%; p=0.016), but not in those
who experienced a complete recanalization (74% vs. 77%, p=0.78). Conclusion: A low DWI
ASPECTS score is associated with a poor outcome in patients who underwent endovascular
treatment. This relationship was not observed in patients who experienced a complete recanalization.

Background:Access to intra-arterial therapy for acute ischemic stroke is limited to comprehensive stroke centers with timely access deemed critical for success. Inter-hospital transfers
represent a growing subset of patients in which outcomes have not been well-studied. Methods:We retrospectively analyzed consecutive anterior circulation AIS patients that underwent
IAT at 4 institutions from 2006-2011. We excluded patients selected using perfusion imaging. Patient demographics, medical risk factors, presentations, technical, and clinical(NIHSS
and mRS scores)outcomes, complications, and mortality were studied. Symptom-onset, groin
puncture, and end-of-procedure times were recorded. THRIVE scores were calculated. Successful recanalization was defined as TICI≥2b. Good functional outcome was defined as mRS
0-2 at 90 days. Patients were categorized into those who were transferred from outside institutions and those who presented directly to the CSCs. Results:Of 116 patients were studied,
68(58.6%)were transferred from outside institutions. Transfers and non-transfers were similar in THRIVE scores(p=0.300), median symptom-onset to groin puncture times (306 vs.
315 minutes;p=0.572), successful recanalization(p=0.574), and symptomatic ICH(13.2 vs.
10.4,p=0.776), but differed by age(59 vs. 69 years;p=0.002), prior stroke(3% vs. 22%;p=0.002),
cardiac history(17.9 vs. 36.6%, p=0.040), baseline NIHSS(20 vs. 17;p=0.005), and location of
occlusion(45.6% vs. 22.9% ICA;p=0.012). Transfer patients had significantly worse outcomes
at 90 days(mRS 0-2:16.2% vs. 60.4%;p<0.001). In multivariate analysis, transfer status was an
independent predictor of poor functional outcome(adj. OR 0.05,0.011-0.222), adjusting for relevant covariates. Conclusion:Transferred AIS patients have worse functional outcomes at 90days
than non-transfers, independent of baseline risk factors, stroke severity, time to IAT, and procedural success/complications. Further investigation should focus on residual factors that may
contribute to our findings such as baseline/final infarct volumes, pre-morbid functional status,
and post-stroke care including rehabilitation.
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Histological features of thrombo-embolic specimens collected from intracranial arteries of Predictors of clinical outcome after endovascular stroke treatment for anterior circulation
patients with acute ischemic stroke
large vessel occlusion patients ≥ 80 years
F. Sallustio1, G. Koch2, S. Di Legge3, N. Arnò4, D. Samà5, A. Giordano6, E. Pampana7, M.
W. Kurre1, M. Aguilar-Pérez2, L. Niehaus3, S. Fischer4, E. Schmid5, H. Bäzner6, H. Henkes7
Stefanini8, D. Konda9, C.A. Reale10, A. Spinelli11, A. Mauriello12, P. Stanzione13, R. Gandini14
Neuroradiologie Klinikum Stuttgart, Stuttgart, GERMANY1,Neuroradiologie Klinikum
Stroke Unit, University of Tor Vergata, Rome, ITALY1,Stroke Unit, University of Tor VerStuttgart, Stuttgart, GERMANY2, Neurologie Klinikum Schloss Winnenden, Winnenden, GERgata, Rome, ITALY2, Stroke Unit, University of Tor Vergata, Rome, ITALY3, Stroke Unit, Uni- MANY3, Neuroradiologie Klinikum Stuttgart, Stuttgart, GERMANY4, Neurologie Klinikum
versity of Tor Vergata, Rome, ITALY4, Stroke Unit, University of Tor Vergata, Rome, ITALY5, Stuttgart, Stuttgart, GERMANY5, Neurologie Klinikum Stuttgart, Stuttgart, GERMANY6, NeuStroke Unit, University of Tor Vergata, Rome, ITALY6, Department of Diagnostic Imaging and roradiologie Klinikum Stuttgart, Stuttgart, GERMANY7
Interventional Radiology, University of Tor Vergata, Rome, ITALY7, Department of Diagnostic
Imaging and Interventional Radiology, University of Tor Vergata, Rome, ITALY8, Department
Purpose: There is uncertainty about the role of endovascular recanalization for treatment of
of Diagnostic Imaging and Interventional Radiology, University of Tor Vergata, Rome, ITALY9, acute ischemic stroke in patients ≥ 80 years. Therefore careful patient selection is mandatory.
Department of Diagnostic Imaging and Interventional Radiology, University of Tor Vergata,
We aimed to find valid predictors for clinical outcome based on the sparse information avail10
Rome, ITALY , Department of Diagnostic Imaging and Interventional Radiology, University
able in the emergency setting to facilitate decision making. Methods: All patients ≥ 80 years
11
of Tor Vergata, Rome, ITALY , Department of Anatomic Pathology, Unoversity of Tor Vergata, treated endovascularly for anterior circulation stroke between January 2008 and July 2012 were
Rome, ITALY12, Stroke Unit, University of Tor Vergata, Rome, ITALY13, Department of Diag- included consecutively. Successful recanalization was defined as a TICI 2b or 3 score. Parennostic Imaging and Interventional Radiology, University of Tor Vergata, Rome, ITALY14
chymal hemorrhages type I and II (PHI, PHII) and the rate of diffuse SAH were reported. A
90 days mRS of 0-2 or equal to pre stroke disability served as a measure for good clinical outBackground: Intracranial arteries occlusions account for about 70% of acute ischemic strokes.
come. We evaluated the influence of Totaled Health Risks in Vascular Events (THRIVE) and
Histological analysis of thromboemboli, together with evaluation of clinical and histological
ASPECT scores on good clinical outcome using Fisher´s exact test. Potential predictors were
correlations, could provide critical informations regarding pathogenesis and prevention therapy. included in a logistic regression analysis. P-values ≤ 0.05 were considered statistically signifMethods: Thromboemboli were retrieved by endovascular mechanical thrombectomy devices
icant. Results: Successful recanalization was achieved in 74 of 85 patients (87.1%). The rates
from major arteries of the circle of Willis of patients with acute ischemic stroke. Total thrombus of PH I, PHII and diffuse SAH were 7.1%, 4.7% and 7.1 % respectively. Despite good recaarea and percentage of fibrin were calculated.
nalization rates and reasonable rates of hemorrhage only 12 (14.1%) patients had good clinical
Results: 28 thrombi retrieved from 28 patients were analyzed. 3 patterns of thrombus histolooutcome. The THRIVE score (OR 0.57 (95% CI: 0.37-0.88), p=0.012) and ASPECT score (OR
gy were identified based on fibrin architecture: serpentine (15/28), layered (11/28) and red clot 1.64 (95% CI: 1.14-2.36), p=0.008) predicted clinical outcome in a univariate analysis. Logis(2/18: with no fibrin interspersed). No differences in stroke etiology were found between differ- tic regression including THRIVE and ASPECT scores revealed both as independent predictors
ent histological patterns (based on TOAST criteria the two red clot were both classified as large for good outcome (THRIVE : OR 0.1 (95% CI: 0.41-0.92); p=0.019, ASPECT: OR 2.05 (95%
artery). Comparing serpentine and layered patterns, the latter showed a significantly higher
CI: 1.03-4.08); p=0.041). Conclusion: The chance of good clinical outcome after endovascupercentage of fibrin (70.5 vs 40.3, p=0.03), significantly higher pre-treatment National Instilar treatment of anterior circulation stroke in geriatric patients is limited but still rewarding.
tute of Health Stroke Scale (NIHSS) score (21 vs 17.7, p=0.02), a significantly shorter onset to Pre-treatment THRIVE and ASPECT scores were independent predictors for good outcome and
recanalization time (286 min vs 356 min, p=0.02), while no differences were found in clinical
may guide decision making in the emergency situation.
outcome nor in symptomatic intracranial haemorrhage (sICH). Thrombus area showed to be
higher in cases with multiple vessels involvement (p=0.046), with sICH (p=0.026), with worst
3 months outcome (p=0.04) and mortality (p=0.029).
Conclusion: Histological analysis of thromboemboli proved useful in the identification of specific patterns and their behaviour in terms of response to endovascular treatment and clinical
outcome.
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1 Vascular imaging
8:30 - 8:40
Dynamic Contract-Enhanced MRI determined neovascularisation and 18F-FDG PET/CT
determined inflammation in symptomatic carotid plaques are weakly correlated
M.T.B. Truijman1, R.M. Kwee2, R.H.M. van Hoof3, E Hermeling4, A.H. Schreuder5, N.P. van
Orshoven6, B Meems7, R.J. van Oostenbrugge8, W.H. Mess9, W.H. Backes10, M.J. Daemen11,
J.A. Bucerius12, J.E. Wildberger13, M.E. Kooi14
Maastricht University Medical Center, Maastricht, THE NETHERLANDS1,Maastricht
University Medical Center, Maastricht, THE NETHERLANDS2, Maastricht University Medical Center, Maastricht, THE NETHERLANDS3, Maastricht University Medical Center, Maastricht, THE NETHERLANDS4, Atrium Medical Center, Heerlen, THE NETHERLANDS5,
Orbis Medical Center, Sittard-Geleen, THE NETHERLANDS6, Viecuri Medical Center, Venlo,
THE NETHERLANDS7, Maastricht University Medical Center, Maastricht, THE NETHERLANDS8, Maastricht University Medical Center, Maastricht, THE NETHERLANDS9,
Maastricht University Medical Center, Maastricht, THE NETHERLANDS10, Academic Medical Center, Amsterdam, THE NETHERLANDS11, Maastricht University Medical Center,
Maastricht, THE NETHERLANDS12, Maastricht University Medical Center, Maastricht,
THE NETHERLANDS13, Maastricht University Medical Center, Maastricht, THE NETHERLANDS14
Background
Identifying vulnerable atherosclerotic plaques can contribute to clinical decision making. Hallmarks of plaque vulnerability are inflammation, which can be assessed with 18F-FDG PET
and increased neovascularisation, which can be assesses with DCE-MRI. Thus far, it remains
unclear to which extent these processes are correlated or represent independent pathophysiological processes in time, that contribute to plaque vulnerability.
Methods
Fifty-eight patients with transient ischemic attack or minor stroke, in the carotid territory and
ipsilateral carotid artery stenosis of 30 – 69% due to plaque were included. All patients underwent DCE-MRI of the carotid plaque on a 1.5T MRI system. Quantification of neovascularisation was done by pixel-wise pharmacokinetic modelling of the dynamic enhancement curves
and quantification of the mean transfer constant Ktrans and its 75 percentile for the heterogeneity characterisation. In addition, a 3D PET/CT scan was performed on all patients one hour
after injection of 2.75 MBq/kg body weight 18F-FDG. Dedicated fusion software was used to
calculate mean blood-normalized 18F-FDG standard uptake values (SUV), known as the target-to-background ratio (TBR) of the plaque. A spearman’s rank correlation coefficient was calculated to correlate Ktrans with TBR.
Results
In 49/58 patients, suitable images for further analysis were obtained. Mean time interval between 18F-FDG PET and MRI was 2.9+/-5.5 days. The values of Ktrans, 75 percentile Ktrans
and TBR were 0.110 +/- 0.027 min-1, 0.146 +/- 0.042 min-1 and 1.446 +/- 0.255, respectively.
We found a weak but significant positive correlation between the TBR and the mean Ktrans/75
percentile Ktrans (Spearman’s r=0.30 respectively r=0.29, p=0<0.05).
Conclusion
There is a weak but significant positive correlation between Ktrans, a marker for neovascularisation, and inflammation as assessed by 18F-FDG PET/CT. 18F-FDG PET/CT and DCE-MRI
are therefore not interchangeable.

2 Vascular Imaging
8:40 - 8:50
Early Blood Lipid Values are Associated with Carotid Inflammation on 18FDG-PET in
Patients with Acutely Symptomatic Carotid Stenosis
D. Ní Chróinín1, M. Marnane2, L. Akijian3, E. Fallon4, G. Horgan5, S. Murphy6, K. O’Rourke7, K. O’Malley8, M. O’Donohoe9, C. McDonnell10, I. Noone11, M. Barry12, M. Crowe13, M.
O’Connell14, P.J. Kelly15
Neurovascular Unit for Translational and Therapeutics Research, Mater University Hospital/University College Dublin, Dublin, IRELAND1,Neurovascular Unit for Translational
and Therapeutics Research, Mater University Hospital/University College Dublin, Dublin,
IRELAND2, Neurovascular Unit for Translational and Therapeutics Research, Mater University
Hospital/University College Dublin, Dublin, IRELAND3, Neurovascular Unit for Translational and Therapeutics Research, Mater University Hospital/University College Dublin, Dublin,
IRELAND4, Neurovascular Unit for Translational and Therapeutics Research, Mater University
Hospital/University College Dublin, Dublin, IRELAND5, Neurovascular Unit for Translational and Therapeutics Research, Mater University Hospital/University College Dublin, Dublin,
IRELAND6, Neurovascular Unit for Translational and Therapeutics Research, Mater University
Hospital/University College Dublin, Dublin, IRELAND7, Department of Vascular Surgery, Mater University Hospital, Dublin, IRELAND8, Department of Vascular Surgery, Mater University
Hospital, Dublin, IRELAND9,
Department of Vascular Surgery, Mater University Hospital, Dublin, IRELAND10, St Vincent’s University Hospital, Dublin, IRELAND11, St Vincent’s University Hospital, Dublin,
IRELAND12, St Vincent’s University Hospital, Dublin, IRELAND13, Department of Radiology, Mater University Hospital, Dublin, Ireland, Dublin, IRELAND14, Neurovascular Unit for
Translational and Therapeutics Research, Mater University Hospital/University College Dublin,
Dublin, IRELAND15
Background: Factors stimulating carotid plaque inflammation and destabilisation are not
well-understood. Although recent experimental data suggest diet-related lipids may be key
initiators of inflammation leading to plaque rupture and stroke/TIA, no clinical studies have
been performed. We hypothesised that serum lipids would be associated with plaque inflammation on fluorodeoxyglucose18 (FDG) PET in patients with acutely symptomatic carotid
stenosis. Methods: PET-CT was performed on consecutive patients with acute symptomatic
internal carotid artery (ICA) stenosis (≥50%). Symptomatic plaque FDG uptake was quantified
as: (1) average maximum standardized uptake values (SUVmax) across 10 regions of interest
(ROI); (2) highest single ROI SUV measure (SUVROImax); (3) averaged mean SUVs across
10 ROIs (SUVmean) Results: In 65 patients, median time to PET-CT was 7 days (IQR 4-9),
to phlebotomy 2 days (IQR 1-4). Plaque inflammatory FDG SUVmax was associated with increasing tertiles of LDL (trend p=0.004), total cholesterol (p=0.009), triglycerides (p=0.01) and
inversely associated with HDL (p=0.005). When analysed as continuous variables, LDL was
associated with symptomatic ICA plaque SUVmax (Spearman rho 0.35, p=0.06), SUVmean
(rho 0.44, p=0.009), and SUVROImax (rho 0.33, p=0.01). Total cholesterol was associated
with SUVmean (rho 0.33, p=0.009), with trends for SUVmax (rho 0.24, p=0.059) and SUVROImax (rho 0.23, p=0.08). Triglycerides were associated with SUVmax (rho 0.32, p=0.01)
and SUVROImax (rho 0.35, p=0.005). HDL was inversely associated with SUVmax (rho -0.37,
p=0.004) and SUVROImax (rho -0.44, p=0.0004). Adjusting for age, gender, degree of stenosis
and smoking, LDL (p=0.002) and total cholesterol (p=0.01) were independently associated with
SUVmax. Conclusion: Serum lipids were associated with acutely symptomatic carotid plaque
FDG uptake, supporting experimental data suggesting lipids may promote plaque inflammation,
leading to rupture and clinical events.
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Usefulness of PET-CT in the diagnosis of patients with “vulnerable” carotid plaques: correlation to clinical symptoms, to the presence of micro-embolic signals and to plasmatic
markers of inflammation
H.F.G. Mueller1, L. Fisch2, C. Bonvin3, K. Lovblad4, O. Ratib5, P. Lalive6, J.P. Willi7, R. Sztajzel8
Hopitaux Universitaires de Geneve (HUG), Geneva, SWITZERLAND1,HUG, Geneva,
SWITZERLAND2, HUG, Geneva, SWITZERLAND3, HUG, Geneva, SWITZERLAND4,
HUG, Geneva, SWITZERLAND5, HUG, Geneva, SWITZERLAND6, HUG, Geneva, SWITZERLAND7, HUG, Geneva, SWITZERLAND8
Background
Vulnerable atherosclerotic plaques responsible for ischemic stroke are characterized by high
numbers of inflammatory cells and proteins. The glucose analogue 18F-fluorodeoxyglucose
(FDG) can be used to image inflammatory cell activity by positron emission tomography (PETCT). The aim of our study was to evaluate whether PET-CT showed a higher accumulation of
FDG in symptomatic plaques and those generating micro-embolic signals (MES+). Furthermore we investigated whether inflammatory plasmatic biomarkers also correlated with the different clinical and imaging parameters.
Patients and methods
Patients with 50 to 99% symptomatic or asymptomatic carotid disease were included. FDGPET-CT was performed within 3 days after symptoms onset. MES detection by transcranial
Doppler was carried out for 60’. Further workup included blood samples for analysis of inflammatory parameters (MMP-9,-8 and others). Analysis of PET-CT included mean and maximum
standardized uptake values (SUV) of the carotid plaque, bilateral common carotid arteries and
jugular veins. The uptake was calculated by the delta of maximal SUV of the plaque and average SUV of the jugular veins.
Results
123 carotid plaques were analyzed, 61 symptomatic and 62 asymptomatic. The SUV uptake
was significantly higher in symptomatic (p=0.02) and in MES+ ( p=0.004) plaques. Analysis of
biomarkers performed in 80 patients further showed a significant correlation between clinical
symptoms, MMP-9 (p=0.02) and MMP-8 (p=0.02). In a logistical regression analysis including the following variables (age, degree of stenosis, MMP-9, uptake, MES+, Hounsfield units),
MMP-9 (p=0.01) and PET uptake (p=0.02) turned out to be independent predictors of the presence of symptoms (sensitivity/specificity: 80/53%, AUC 0.733).
Conclusions
FDG-PET-CT and MMP-9 had the potential to identify vulnerable and symptomatic plaques
and may therefore improve our selection criteria for carotid surgery or stenting.
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9:10 - 9:20

Is plaque neovascularisation detected by contrast enhanced ultrasound associated with
symptomatic carotid artery disease?
D. Artemis1, L. Schall2, M. Kablau3, M.G. Hennerici4, T. Riester5, R. Kern6

The significance of juxtaluminal carotid plaque echogenicity in the development of cerebrovascular manifestations
T.J. Tegos1, A. Petrakis2, A. Valavanis3, A. Safouris4, A. Papadimitriou5, A. Orologas6

Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY1,UniversitätsMedizin Mannheim, Mannheim, GERMANY2, Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY3, Department of Neurology, UniversitätsMedizin
Mannheim, Mannheim, GERMANY4, Department of Surgery, UniversitätsMedizin Mannheim,
Mannheim, GERMANY5, Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY6

A Neurology Department, AHEPA Hospital, Aristotelian University of Thessaloniki,
Greece, Thessaloniki, GREECE1,A Neurology Department, AHEPA Hospital, Aristotelian University of Thessaloniki, Greece, Thessaloniki, GREECE2, A Neurology Department,
AHEPA Hospital, Aristotelian University of Thessaloniki, Greece, Thessaloniki, GREECE3,
A Neurology Department, AHEPA Hospital, Aristotelian University of Thessaloniki, Greece,
Thessaloniki, GREECE4, A Neurology Department, AHEPA Hospital, Aristotelian University
of Thessaloniki, Greece, Thessaloniki, GREECE5, A Neurology Department, AHEPA Hospital,
Aristotelian University of Thessaloniki, Greece, Thessaloniki, GREECE6

Introduction: Among patients with carotid artery disease, it is very important to identify those
with a particular high risk for stroke who may benefit from surgical or neuro-interventional
therapy. Contrast enhanced ultrasound (CEUS) is a new diagnostic method that has been suggested to detect microbubbles within the plaque corresponding to plaque neovascularisation
as a possible marker of “unstable”, vulnerable plaques. Methods: Native B-mode, color-coded
and contrast enhanced carotid ultrasound examinations were performed in 50 symptomatic patients (mean age 69+/-4.9 years, 26 male) and 16 asymptomatic (mean age 73+/-8.5 years, 14
male) with significant (>50%) carotid artery stenosis. According to predefined criteria findings
were evaluated for plaque echogenicity on B-mode, and for presence of plaque neovascularization or micro-ulcerations using CEUS. Results: Plaque neovascularisation was similarly distributed among symptomatic and asymptomatic carotid plaques (24% vs. 25% of the plaques
(p=0,193.). The presence of plaque neovascularisation on CEUS was associated with arterial
hypertension (p=0.04) but not with smoking (p=0.13), dyslipidaemia (p=0.85) or diabetes mellitus (p=0.63). Symptomatic plaques had significantly more often components with low echogenicity on B-mode imaging (ρ=0.015). Conlusion: Symptomatic stenoses of the carotid artery
mostly consisted of echolucent plaques. Whether or not this reflected a postembolic stage or a
condition at risk different from asymptomatic plaque remains uncertain. In the present analysis,
however, plaque neovascularisation identified by CEUS was not associated with symptomatic
carotid stenosis.

BACKGROUND: It has been demonstrated that the symptomatic carotid plaques are echolucent on ultrasound, whereas the asymptomatic ones are echogenic. The aim of this study was to
determine whether the juxtaluminal plaque echogenicity (juxtaluminal 25% plaque area) constitutes a better discriminator of the symptomatic and asymptomatic status, as compared to the
global plaque echogenicity.
METHODS: The analysis involved imaging by duplex of 100 carotid plaques of more than
50% stenosis (88 patients,50 symptomatic and 50 asymptomatic plaques), capturing, digitisation and normalisation in a computer in a standard way. The global plaque Grey Scale Median
(GSMglobal) was evaluated to distinguish dark (low GSM) from bright (high GSM) plaques.
Subsequently, juxtaluminal 25% plaque area GSM (GSMjl25%) was evaluated semi-quantitatively in the same computer software. Stenosis was evaluated on duplex.
RESULTS: Symptomatic plaques were associated with median GSMglobal of 6.5 whereas
the asymptomatic ones of 32 (p=0.0001). The corresponding values for the median GSMjl25% were: 0 for symptomatic plaques and 46.5 for asymptomatic ones (p=0.0001). ROC
curves demonstrated a more adequate ability of GSMjl25% over GSMglobal in separating the
symptomatic from the asymptomatic plaques (difference between areas: 0.104, p=0.001). Median stenosis for the symptomatic plaques was 87.5% and for the asymptomatic ones 75 %(
p=0.058).
CONCLUSION: Our results suggested that the juxtaluminal 25% plaque echogenicity might
have a more adequate ability over the global plaque echogenicity in separating symptomatic
and asymptomatic carotid plaques. This position might be solidified in natural history studies
of asymptomatic individuals with carotid plaques, having as an end point the development of
stroke.
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9:20 - 9:30

9:30 - 9:40

Superiority of proton-density weighted MRI compared to standard MRI and color-coded
duplex sonography detecting spontaneous dissection of extracranial and intracranial arteries
M. Glaser1, M. Kanowski2, E. Elolf3, A. Gazis4, C. Scherlach5, M. Skalej6, H.-J. Heinze7, M.
Goertler8

Carotid Intima-Media Thickness and Carotid Plaque are Distinct Atherosclerotic Phenotypes
D. Della-Morte1, H. Gardener2, E.A. Hale3, C. Dong4, E. Tiozzo5, K. Cheung6, C. Mora-McLaughlin7, M.S. Elkind8, R.L. Sacco9, T. Rundek10

Department of Neurology, University of Miami, Miller School of Medicine and DepartDepartment of Neurology, University of Magdeburg, Magdeburg, GERMANY1,Department of Advanced Biotechnologies and Bioimaging, San Raffaele, Rome, Miami, USment of Neurology, University of Magdeburg, Magdeburg, GERMANY2, International NeuA1,Department of Neurology, University of Miami, Miller School of Medicine, Miami, USA2,
roscience Institute, Hannover, GERMANY3, Institute of Neuroradiology, University of MagDepartment of Neurology, University of Miami, Miller School of Medicine, Miami, USA3,
deburg, Magdeburg, GERMANY4, Institute of Neuroradiology, University of Magdeburg,
Department of Neurology, University of Miami, Miller School of Medicine, Miami, USA4,
Magdeburg, GERMANY5, Institute of Neuroradiology, University of Magdeburg, Magdeburg, Department of Psychiatry, University of Miami, Miller School of Medicine, Miami, USA5, DeGERMANY6, Department of Neurology, University of Magdeburg & Leibniz Institute for Neu- partment of Neurology, College of Physicians and Surgeons, Columbia University, New York,
robiology, Magdeburg, GERMANY7, Department of Neurology, University of Magdeburg &
USA6, Department of Neurology, College of Physicians and Surgeons, Columbia University,
Leibniz Institute for Neurobiology, Magdeburg, GERMANY8
New York, USA7, Department of Neurology, College of Physicians and Surgeons, Columbia
University, New York, USA8, Department of Neurology, University of Miami, Miller School of
Background: Intramural hematoma detected by fat-saturated T1-weighted MRI is the preferred Medicine, Miami, USA9,
diagnostic criterion and technique to detect spontaneous dissection of brain supplying arteries. Department of Neurology, University of Miami, Miller School of Medicine, Miami, USA10
High-resolution color-coded duplex sonography additionally enables visualization of helical
mural hematoma in low diameter extracranial vertebral arteries. We aimed to evaluate proBackground: Carotid intima–media thickness (cIMT) and carotid plaque (CP) are biomarkers
ton-density weighted MRI compared to standard MRI and color-coded duplex sonography to
of subclinical atherosclerosis associated with increased stroke risk. However, whether cIMT
detect spontaneous dissection and to determine its longitudinal dimension.
and CP are distinct phenotypes or single traits at a different stage of atherosclerosis is not clear.
Methods: After informed consent, 12 (5 women, 7 men) asymptomatic or minor symptomatic
This study aimed to explore the relationship between these markers in the multiethnic populapatients (mean age 42 years) with vertebral artery dissection (VAD, 4) or carotid artery dissec- tion-based Northern Manhattan Study (NOMAS).
tion (CAD, 8) underwent additional proton-density MRI at 3 Tesla with 0.8 mm isometric voxel Methods: We studied the cross-sectional and prospective relationship between cIMT and CP
resolution. All patients had been investigated by standard MRI protocol (ToF-MRA, fat-saturat- among 1788 NOMAS participants. Different carotid segments were assessed by high-resolution
ed T1 and T2 at 3 Tesla) and extracranial and intracranial color-coded duplex sonography. Ob- ultrasound using validated imaging protocols at 2 time-points (mean time between 2 examinaservers blinded for clinical symptoms and corresponding examinations independently assessed tions=3.5 years; range: 1.9-7.3; n=768).
presence and dimension of CAD and VAD.
Results: The mean age was 65.5±8.9 years (40% male, 19% black, 17% white and 61% HisResults: Helical intramural hematoma was visualized in all VAD and 2 (25%) CAD by duplex
panic). Prevalence of CP was 58%, 37% had thick plaque (>1.9mm, the top quartile). The
sonography by all observes. At standard MRI, 7 (88%) CAD and 2 (50%) VAD were detected
mean cIMT at baseline was 0.92±0.09mm, range=0.62-1.41mm (among those with plaque
by all observes, whereas distal (intracranial) extension was rated with only low agreement for
0.94±0.09mm and 0.90±0.08mm among those without plaque; p<0.01). After adjusting for
both arteries. By proton-weighted MRI, helical intramural hematoma was detected in all CAD
demographics and traditional vascular risk factors, each 0.1 mm increase in cIMT was assoand VAD by all observers. Distal extension was rated superior to standard MRI mainly to high- ciated with an increased odds of plaque presence (OR=1.72, 95%CI=1.51-1.97), thick plaque
er resolution and lower movement artifacts as a consequence of shorter examination time.
(OR=1.87, 95%CI 1.64-2.15), and top tertile of plaque area (OR=2.67, 95%CI 2.22-3.21).
Conclusion: Considering helical mural thickening as characteristic for spontaneous CAD and
Elevated cIMT at baseline was associated with an increased risk of incident plaque during folVAD, proton-density weighted high-resolution MRI at 3 Tesla may be superior to standard MRI low-up (per 0.1mm increase, OR=1.13, 95% CI 1.02-1.27) as well as with incident plaque in
technique and color-coded duplex sonography especially for the detection of VAD and the asthe subgroup without plaque at baseline (OR=1.24, 95% CI 1.03-1.50). After adjusting for desessment of distal (intracranial) extension.
mographics and vascular risk factors these associations were no longer present.
Conclusion: Increased cIMT was associated with plaque prevalence at baseline but did not predict CP incidence independent of other vascular risk factors after 3.5 years of follow-up. This
finding suggests that cIMT may not be a predictor of CP although that these two atherosclerotic
phenotypes often coexist.
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Collateral circulation on Perfusion Computed Tomography Source Images correlates with
hemodynamic abnormalities in PCT maps.
E. Cortijo1, A.I. Calleja2, P. García-Bermejo3, S. Pérez-Fernández4, M. Martinez5, J. Reyes6,
N. Fernández-Buey7, J.F. Arenillas8

Asymmetrical Internal Vein sign in acute stroke: a new marker for poor collateral circulation.
L. Dinia1, D. Carrera2, P. Camps Renom3, R. Delgado-Mederos4, J. Martí-Fàbregas5, J.L.
Munuera Del Cerro6

Hospital Clinico Universitario, Valladolid, SPAIN1,Hospital Clinico Universitario, Valladolid, SPAIN2, Hospital Clinico Universitario, Valladolid, SPAIN3, Hospital Clinico Universitario,
Valladolid, SPAIN4, Hospital Clinico Universitario, Valladolid, SPAIN5, Hospital Clinico Universitario, Valladolid, SPAIN6, Hospital Clinico Universitario, Valladolid, SPAIN7, Hospital
Clinico Universitario, Valladolid, SPAIN8

Stroke Unit. Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona,
SPAIN1,Stroke Unit. Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN2, Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona,
SPAIN3, Stroke Unit. Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN4, Stroke Unit. Department of Neurology. Hospital de la Santa Creu i Sant Pau.,
Barcelona, SPAIN5, RM Unit. Institut de Diagnòstic per la Imatge Hospital Universitari Germans Tries i Pujol, Barcelona, SPAIN6

Background: Perfusion imaging has the potential to select those patients who will likely respond to thrombolysis. Our group has recently reported that a higher degree of leptomeningeal
collateral arteries(LMC) assessed by Perfusion Computed Tomography-Source Images(PCT-SI)
predicts good response to IV thrombolysis in middle cerebral artery(MCA) stroke patients.
We aimed to correlate PCT-SI assessed LMC score with PCT abnormalities after quantitative
calculation of perfusion maps. Methods: We prospectively studied consecutive acute MCA
stroke patients treated with IV tPA who underwent PCT prior to treatment. PCT maps of time
to peak(TTP), relative cerebral blood volume(rCBV), relative cerebral blood flow(rCBF), mean
transit time(MTT),and time to peak of the deconvolved tissue residue function(Tmax) were
automatically calculated by means of a commercially available software(Perfscape 2.0 and
Neuroscape 2.0 by Olea Medical).Infarct core was defined as rCBF map<31% to the mean of
contralateral side, whereas brain tissue-at-risk was defined by Tmax>6 seconds. Readers evaluated PCT-SI in a blinded fashion to assess LMC within the hypoperfused MCA territory.LMC
scored as follows:0,absence of vessels;1,collateral supply filling≤50%; 2,>50% but <100%;
3,equal or more prominent when compared to the unaffected side.The scale was divided into
good(2-3) vs poor(0-1) collaterals. Results: Sixty-nine patients were included(46%women,
median NIHSS 13),and 3-20-29-17 patient had LMC score of 0-1-2-3 respectively. Collaterals
score was significantly associated with ratio CBF(ischemic/unaffected)(p<0.001),ratio CBV(p<0.001) and ratio Tmax(p=0.008).Moreover, significant correlation was found between
LMC score and the percentage mismatch between hypoperfused tissue(Tmax>6s volume) and
infarct core(rCBF<31%)(r=0.49,p<0.001) Conclusion: the degree of LMC assessed on PCT-SI
correlated well with PCT abnormalities including extent of mismatch between hypoperfused
tissue and infarct core volumes.

Introduction:
Collateral perfusion is a strong prognostic factor and patients with good collateral circulation
may respond better to reperfusion therapies.
Changes in venous drainage, assessed by CT imaging, could be directly related to delayed flow
in the hypoperfused territory prior to treatment.
We tested the hypothesis that asymmetry in internal cerebral vein drainage correlated with collateral flow and severity of neurological deficit in patients with acute ischemic stroke.
Methods:
We evaluated clinical and radiological data of 32 consecutive patients with acute anterior circulation ischemic stroke within 6 hours from symptoms onset. Collateral status was graded as
good or poor depending on the extent of contrast visualized distal to the occlusion on CT angiography (CTA). Presence and asymmetry of internal vein (AIV) and arterial collateral score
were blindly assessed on CTA source images (CTASI) and MIP reconstructions.
Results:
Median age was 73 y. Median baseline NIHSS score was 12. Mean infarct size was 115 ± 160
cm3. Asymmetrical veins were present in 37.5% of patients, in particular in proximal occlusions and patients with poor collaterals (91.6%).
AIV was significantly associated with poor collateral status (p= 0.003) and CTASI infarct size
(p=0.01).
There was a trend toward a direct correlation between NIHSS and AIV (p=0.07).
Presence of AIV reached high specificity (92%) and good sensitivity (61%) for poor arterial
collaterals prediction (positive predictive value 91%, negative predictive value 63%).
Conclusion:
Presence of AIV is highly specific in detecting poor collateral circulation in acute stroke and
may be a simple and fast predictor of clinical and radiological severity, possibly useful for patients selection in planning reperfusion therapy strategies.
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A higher ABCD2 score is related to worse cognitive function after transient ischemic attack
F.G. van Rooij1, D.A.H.J. van Duijnhoven2, R.P.C. Kessels3, F.E. de Leeuw4, E.J. van Dijk5
Radboud University Nijmegen Medical Center Department of Neurology, Nijmegen, THE
NETHERLANDS1,Radboud University Nijmegen Medical Center Department of Medical
Psychology, Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Center Department of Medical Psychology, Nijmegen, THE NETHERLANDS3, Radboud University Nijmegen Medical Center Department of Neurology, Nijmegen, THE NETHERLANDS4,
Radboud University Nijmegen Medical Center Department of Neurology, Nijmegen, THE
NETHERLANDS5
BACKGROUND:
Patients often report cognitive impairment after transient ischemic attack (TIA), although the
exact relation remains unclear. This study aimed to describe cognitive function after TIA in relation to TIA-characteristics and imaging parameters.
METHODS:
This cross-sectional cohort study consists of consecutive TIA-patients free from prior stroke or
dementia, attending a specialized TIA-service. Within 90 days after TIA comprehensive neuropsychological testing was performed covering the domains of attention, executive function,
information processing speed, working memory and episodic memory.
Duration and type of symptoms, vascular risk factors and possible depression were recorded
and the ABCD2-score was calculated. Brain imaging (CT or MRI) performed after the TIA was
rated for atrophy, age-related white matter changes and silent brain infarcts. Patients with incident brain infarct or carotid endarterectomy were excluded from further analyses.
Z-scores per cognitive domain were obtained by averaging z-scores of individual neuropsychological tests. With logistic regression analysis relations between lowest quartile of cognitive
function, TIA-characteristics, ABCD2-score and imaging parameters were assessed, adjusted
for age, gender, education and depression.
RESULTS:
One hundred seventy-five TIA-patients (72 male, mean age 64.5 (45-92) years, 29% low level of education) were included. Median ABCD2-score was 2 (SD 1.1). Higher ABCD2-scores
(p=0.01), hemiparesis or speech disturbance (p= 0.02) and TIA-duration >60 minutes (p= 0.03)
were related to worse performance on attention, working memory, and executive function tests.
No significant relations between imaging parameters and cognitive function were present.
CONCLUSION:
Higher ABCD2-scores and individual TIA characteristics (longer symptom duration and hemiparesis or speech disturbance) are related to worse cognitive function in the first months after
TIA while imaging parameters are not.
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Long-term risk of dementia after TIA and stroke: current estimates from a large population-based study
S.T. Pendlebury1, P-J. Chen2, Z. Mehta3, P.M Rothwell4
for the Oxford Vascular Study

Long-term effects of secondary prevention on cognitive function in stroke patients
A. Douiri1, C. McKevitt2, E.S. Emmett3, A.G. Rudd4, C.D.A. Wolfe5

Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield
Department of Clinical Neurosciences, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM4

NIHR-BRC and King’s Colleg London, London, UNITED KINGDOM1,King’s Colleg
London, London, UNITED KINGDOM2, King’s Colleg London, London, UNITED KINGDOM3, King’s Colleg London, London, UNITED KINGDOM4, NIHR-BRC and King’s Colleg
London, London, UNITED KINGDOM5

Background
Limited long-term follow-up data exist on the impact of secondary prevention drug therapies
on cognitive function in patients after first ever stroke. The aim of this study is to determine the
BACKGROUND: Previous studies have shown that risk of dementia early after stroke is high effect of secondary prevention on cognitive function after stroke.
and is associated with stroke-related factors, such as lesion size and number. Late post-stroke
Methods
dementia may be more related to vascular risk factors and non-lesional pathology. Incidence
Data were collected between 1995 and 2011 (n=4413) from the community-based South Lonof late post-event dementia might therefore follow a similar trajectory after TIA. We therefore
don Stroke Register covering an inner-city multi-ethnic source population of 271,817 inhabiexamined rates of dementia after all TIA and stroke in a large population-based study with fol- tants. Patients were assessed for cognition using Abbreviated Mental Test or Mini Metal State
low-up to 5 years.
Examination at 3 months and annually thereafter. A longitudinal analysis was used to investiMETHODS: In a population-based study of all TIA and stroke (Oxford Vascular Study), pagate the relationship between the cognitive function and post-stroke secondary prevention thertients recruited from 2002-2007 had functional and cognitive assessment at baseline and 1, 6,
apy over time. The analyses were adjusted for age, sex, ethnicity, socioeconomic status, case12 months, 2 and 5 years (up to 2012), including the mini-mental-state-examination (MMSE)
mix, stroke sub-type, and time-dependent variables, vascular risk factors, disability and stroke
and Montreal Cognitive assessment (MoCA). To identify dementia occurring between folrecurrence.
low-up visits, or in patients missing visits, all primary care and hospital medical records were
Results
also hand-searched. Dementia was defined as MMSE<24 with associated functional impairMean age was 70 (SD:15) years, 2,181 (49%) were female and 1137 (26%) died within the first
ment not solely caused by stroke, and/or a clinical diagnosis of dementia.
3 months. In multivariate longitudinal analysis, post-stroke cognitive impairment was signifiRESULTS: In 1247 patients (mean age 75+13 years, 47% male, 32% TIA), 94 (8%) had precantly reduced in association with anticoagulants (relative risk RR: 0.8, 95%CI [0.69-0.87]),
stroke dementia, 190 (16%) of the remainder developed new post-stroke dementia within one
lipid-lowering (RR: 0.9, 95%CI [0.78-0.94]), antiplatelets (RR: 0.9, 95%CI [0.77-0.96] in dual
year and 341 (30%) by 5 years. One-year incidence of dementia was lowest in TIA without
therapies) and antihypertensives (RR: 0.9, 95%CI [0.81-0.98] in combination therapies). Borprior stroke (8.4%, 5.3-11.4), intermediate after first ever stroke (17.9%, 14.8-21.1) and highderline significant associations were noted between post-stroke cognitive impairment and treatest after recurrent stroke (26.1%, 17.8-34.3). Rates had increased to 15.6% (11.5-19.7), 30.5% ments with antihypertensive or antiplatelet monotherapy. Atrial fibrillation was independently
(26.4-34.6) and 44.3% (33.8-54.8) respectively by 5 years.
associated with an increased risk of cognitive impairment (RR: 1.13, 95% CI [1.01-1.27]).
CONCLUSIONS: Early risk of dementia was higher after stroke than TIA, in keeping with the Conclusions
hypothesis of a lesional effect. However, subsequent incidence of new dementia was also lower Optimal medication therapy management after stroke was associated with reduced risk of cogafter TIA, suggesting differences in susceptibility and/or underlying cerebral pathology, which nitive impairment after stroke. Secondary prevention drugs do not have any major effect on
require further research.
cognitive function in atrial fibrillation stroke patients.
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Long-term Cognitive Impairment after Stroke in Young Adults
P. Schaapsmeerders1, N. Maaijwee2, E. van Dijk3, L. Rutten-Jacobs4, R. Arntz5, H.
Schoonderwaldt6, L. Dorresteijn7, R. Kessels8, F.-E. de Leeuw9

Communication and Low Mood (CALM) study: a multicentre randomised controlled trial
evaluating behavioural therapy for low mood in stroke patients with aphasia
S.A. Thomas1, M.F. Walker2, J.A. Macniven3, H. Haworth4, N.B. Lincoln5

Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, Centre
for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS1,Department of Neurology, Donders Institute for Brain, Cognition and Behaviour,
Centre for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE
NETHERLANDS2, Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, Centre for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen,
THE NETHERLANDS3, Department of Neurology, Donders Institute for Brain, Cognition and
Behaviour, Centre for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen,
THE NETHERLANDS4, Department of Neurology, Donders Institute for Brain, Cognition and
Behaviour, Centre for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS5, Department of Neurology, Donders Institute for Brain, Cognition
and Behaviour, Centre for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS6, Department of Neurology, Medisch Spectrum Twente., Enschede, THE NETHERLANDS7, Donders Institute for Brain, Cognition and Behaviour, Centre
for Neuroscience and Centre for Cognition, Radboud University Nijmegen, Nijmegen, THE
NETHERLANDS8, Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, Centre for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen,
THE NETHERLANDS9

University of Nottingham, Nottingham, UNITED KINGDOM1,University of Nottingham,
Nottingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED KINGDOM3, Nottinghamshire Health Care Foundation Trust, Nottingham, UNITED KINGDOM4,
University of Nottingham, Nottingham, UNITED KINGDOM5

Background:
Cognitive deficits are common and disabling sequela of stroke, especially in the young (aged
18-50years) since work, running a family, having an active life put high demands on patients’
cognitive abilities. No studies exist on risk factors for long-term cognitive impairment in the
young.
Methods:
The FUTURE study comprises all consecutive stroke/TIA patients, aged 18-50, included in a
prospective registry between 1980-2010. Composite Z-scores were calculated for processing
speed, working memory, executive functioning and attention. Cognitive impairment [CIs] was
defined as >1.5SD below age-adjusted mean of controls. Logistic regression was used to investigate the relation between NIHSS at onset, recurrent stroke and cognitive impairment at follow-up adjusting for sex, follow-up duration and age of onset.
Results:
270 ischemic stroke patients (follow-up:10.9years(SD:8.2); current age:50.7(SD:10.3) and 160
TIA patients participated (follow-up:8.7years(SD:8.3); current age:49.7(SD:11.2)). CIs in ischemic stroke patients varied between 24.6-34.8% and in TIA between 11.0-16.3%. In ischemic
stroke patients NIHSS and recurrent stroke were most consistently associated with long-term
cognitive impairment. After adjusting for follow-up duration, sex and age, cognitive impairment was still associated with recurrent stroke (processing speed adjusted OR:3.1, 95%CI 1.66.0; working memory OR:3.4, 95%CI 1.7-6.8; attention OR:2.5, 95%CI 1.3-5.1) and NIHSS
(processing speed OR:1.1, 95%CI 1.0-1.3; working memory OR:1.1, 95%CI 1.1-1.2). Selected
baseline characteristics were not associated with CIs in TIA, except for NIHSS and attention
deficits(OR:1.2, 95%CI 1.0-1.4) after adjusting for confounders.
Conclusion:
Baseline stroke severity and recurrent stroke predict long-term cognitive impairment. These
patients should be informed and their cognitive function should be monitored. Future research
should focus on factors that might improve cognition in these patients.
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Background: Low mood is common in stroke patients with aphasia. Studies of psychological
interventions have usually excluded patients with communication difficulties. Behavioural approaches may be appropriate as they do not require intact communication. The aim of this study
was to evaluate behavioural therapy for treating low mood in stroke patients with aphasia.
Methods: Multicentre randomised controlled trial which recruited patients with aphasia from
hospital and community settings. Low mood was identified using the Stroke Aphasic Depression Questionnaire (SADQH-10) and Visual Analog Mood Scales ‘sad’ item (VAMS). Patients
with low mood were randomly allocated to receive behavioural therapy for up to three months
from an assistant psychologist, or usual care. Blind outcome assessments of mood (SADQH-21,
VAMS), self-esteem (Visual Analogue Self-Esteem Scale; VASES), and leisure activities (Nottingham Leisure Questionnaire) were completed three and six months after randomisation. Carer strain was assessed at six months.
Results: Of the 230 patients who consented to have their mood assessed, 105 had low mood
and were randomised (66 men, mean age 67 years). At three months, allocation to behavioural
therapy was a significant predictor of SADQH-21 (Beta=-0.20, p=0.05), VAMS sad (Beta=0.22, p=0.03) and VASES (Beta=0.28, p=0.002). At six months, allocation to behavioural therapy was a significant predictor of SADQH-21 (Beta=-0.12, p=0.045). Summary scores using
area under the curve showed significant differences between groups for VAMS ‘sad; (p=0.015),
VASES (p=0.005) and SADQH-21 (p=0.003). Group allocation did not significantly predict leisure activities or carer strain (p=0.275-p=0.749).
Conclusion: Behavioural therapy improved mood in patients with aphasia. There was no significant benefit for leisure activities or carer strain. Further evaluation of this treatment approach
with a larger sample size and with patients with more severe mood problems is recommended.
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Post-stroke depression: Prospective longitudinal study reveals the predictive value of
measuring depressive symptoms within the first weeks after stroke
K. Werheid1, Anna Lewin2, M. Joebges3

Health Related Quality of Life (HRQoL) One Year after Stroke in Persistently Anxious
Patients
S. Ayis1, L. Ayerbe2, A.G. Rudd3, C.D.A. Wolfe4

Humboldt University, Dept. of Psychology, Clinical Gerontopsychology, Berlin, GERKing’s College London, London, UNITED KINGDOM1,King’s College London, London,
MANY1,Humboldt University, Dept. of Psychology, Clinical Gerontopsychology, Berlin, GER- UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, King’s ColMANY2, Brandenburg Klinik, Bernau, GERMANY3
lege London, London, UNITED KINGDOM4
Background: Depression is the most frequent mental disorder after stroke, associated with prolonged recovery, reduced quality of life, and increased mortality. While it is well-established
that post-stroke depression (PSD) usually evolves within the first year after stroke, it is still
unclear whether postacute depressive symptoms within the first weeks after stroke are predictive for later depression, and whether they are associated with other known psychosocial risk
factors such as self-perceived social support, living conditions, and self-efficacy. Our prospective longitudinal study investigates the trajectories of stroke patients by recurrent assessment of
these factors.
Methods: Depressive symptoms measured by the Geriatric Depression Scale as well as renowned demographic, stroke-related and psychosocial risk factors were examined in 96 stroke
patients treated in a neurological rehabilitation clinic. Baseline assessment within 6 weeks after stroke was followed up by telephone interviews 6 months later. Linear regression analysis
was performed to investigate the predictive value of factors measured at baseline on depressive
symptoms after 6 months.
Results: As expected, prevalence of depressive disorders significantly increased from baseline
(35%) to 6-months follow-up (44%). Regression analysis revealed baseline depressiveness and
younger age as significant predictors for depressive symptoms at follow-up. Further, the influence of perceived social support at baseline on depressive symptoms at follow-up was fully
mediated by depressive symptoms at baseline.
Conclusions: Our main result was that depressive symptoms measured within the first 6 weeks
after stroke reliably predicted depression 6 months after stroke. This finding confirms the importance of early depression screening for identifying patients at risk for PSD, which offers the
possibility to initiate preventive interventions.

Background: Evidence on Health Related Quality of Life (HRQoL) of stroke patients is not
consistent and often conflicting. We examined the physical and mental well–being one year after stroke, and the associations of these with persistent anxiety.
Methods: Data from 4022 patients registered in the South London Stroke Register (SLSR)
between 1st January 1995 and 31st December 2009 were used. Outcomes: the physical component summary (PCS) and the mental component summary (MCS) of SF-12. Anxiety was defined by 4 categories: no anxiety, anxiety at 3 months, anxiety at one year, and anxiety at both
times (persistent). Anxiety was defined by a score > 7, using the anxiety subscale (maximum
score 21) of the Hospital Anxiety and Depression (HAD) Scale. Linear regression methods
were used to investigate the associations between the outcomes and anxiety, adjusting for, age,
gender, subtypes and severity (the verbal components of Glasgow coma scale (GCS), arm power, ability to walk, incontinence) and SF-12 components at 3 months.
Results: 55% of patients were not anxious, 15% anxious at three months, 13% at one year and
17% were anxious at the two times. A dose response association between MCS and the 4 categories of anxiety was found. Adjustments reduced the effect of anxiety at three month only
but the dose response relationship was maintained. The average adjusted mean MCS for the
none-anxious patients was: 39.5 (95% CI: 28.6, 50.4), and the MCS for the other groups differ
from that by, 2.6 (-1.2, 6.4); -8.7(-12.4, -5.0); -12.1 (-16.3, -7.8) for the anxious at 3 months,
one year and anxious at the two occasions, p-values were, 0.08, <.01 and <.001, respectively.
The PCS for the none-anxious were much lower than that for the general population and no association with anxiety was found after adjustment for PCS at 3 month.
Conclusion: HRQoL is associated with anxiety. Highest risk of reduced mental health one year
after stroke was associated with persistent anxiety.
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Diagnosing delirium in patients with acute ischemic stroke: What’s delirium and what’s
stroke?
S.H. Kreisel1, E. Cieplinska-Legge2, M. Guhra3, C. Thomas4

Serotonergic correlation with anger and aggressive behaviour in acute stroke patients: an
intensity dependence of auditory evoked potentials (IDAP) study.
M. Toscano1, A. Vigano2, F. Puledda3, A. Rocco4, G.L. Lenzi5, V. Di Piero6

Evangelisches Krankenhaus Bielefeld, Bielefeld, GERMANY1,Evangelisches Krankenhaus
Bielefeld, Bielefeld, GERMANY2, Evangelisches Krankenhaus Bielefeld, Bielefeld, GERMANY3, Evangelisches Krankenhaus Bielefeld, Bielefeld, GERMANY4

“Sapienza” University of Rome, Rome, ITALY1,”Sapienza” University of Rome, Rome, ITALY2, “Sapienza” University of Rome, Rome, ITALY3, Charité Campus Benjamin Franklin,
Berlin, GERMANY4, “Sapienza” University of Rome, Rome, ITALY5, “Sapienza” University
of Rome, Italy

Background: Delirium incidence in patients with acute stroke has been shown to be high (anywhere from 2.3 to 66%), morbidity and mortality are dire (OR for inpatient death: 4.71, 95%CI
1.85 – 11.96). However, variability in reports also highlights diagnostic uncertainty. Though
focal ischemic injury can lead to symptoms mimicking delirium (e.g. acute confusional state),
functional disturbances related to delirium (fluctuation of impaired consciousness, attention,
cognition and perception, next to predominantly psychomotor agitation) may be distinct. Standard delirium screening instruments are potentially not specific enough to disentangle clinical
features of delirium from stroke – this calls for dedicated tools that take stroke-specifics into
account.
Methods: In this ongoing trial, we recruited consecutive stroke unit patients (n=156), having
had a baseline NIHSS score greater than 2; patients were excluded if neuroimaging or other
work-up showed non-ischemic etiology. Patients were initially seen between 24h and 48h poststroke, and serially thereafter until day 5. Next to standard delirium screening instruments (e.g.
Confusion Assessment Method-ICU (CAM-ICU)) and formalized gold standard diagnostic
criteria, patients were screened with a set of quick-and-easy non-verbal bedside tools covering
the ICD-10 neuropsychological diagnostic criteria for delirium: orientation, attention, executive
function/abstraction and immediate recall.
Results: The incidence of delirium diagnosis was 17.9% according to ICD-10 criteria. The neuropsychological domain-specific tests were better able to discriminate between stroke-associated symptoms and those related to the delirium diagnosis – in comparison to CAM-ICU standard screening .
Conclusion: Delirium screening in patients with acute ischemic stroke is potentially complicated by syndromal overlap; testing specific subdomains of neuropsychological functioning associated with delirium diagnosis may increase screening accuracy.
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Background Anger and aggressive behaviour (AB) after stroke are two of the main post-stroke
behavioural manifestations, which could imply both an anger trait (TA) or a state condition of
anger (SA). Serotonergic system is thought to play an inhibitory control on aggressive impulse.
Nevertheless, whether 5HT has the same role both in TA and in SA, is still debated. IDAP is inversely related to central 5HT tone. Aim of this study was to evaluate, in acute stroke patients,
5HT system involvement in AB by IDAP. Methods Consecutive subcortical stroke patients
were evaluated by clinical and instrumental examinations and compared with age matched
healthy controls. IDAP was calculated as the linear amplitude/stimulus intensity function slope
on auditory evoked potentials. Spielberger Trait Anger Scale was used to assess AB (overall
score ≥22), and SA (pre-post stroke difference >2). Besides, we considered patients having
TA, those with an overall score ≥22 and pre-post stroke difference ≤2. Results 20 stroke patients were enrolled (mean age 62 yrs; 10/10 M/F), 10 of which (50%) showed AB, 9 (45%)
had TA and 6 (30%) had SA. Patients with AB showed a significantly increased IDAP value,
that is a decreased 5HT central tone, in respect to those without anger (p=0.001) and healthy
controls (p<0.001). Similarly patients with TA showed higher IDAP than those without TA
(p<0.001). On the contrary, patients with SA had a significantly lower IDAP than those without
SA (p<0.001), which indicates an increased 5HT tone. Conclusion In acute stroke patients with
anger and aggressive behaviour (AB), there is a direct involvement of serotonergic system, with
a decreased central 5HT tone. Surprisingly, by grouping stroke patients according to the presence of TA and SA, we found an opposite 5HT feature, suggesting that hypothesis of aggression
based on 5HT deficiency needs for further investigations. This data could also be interesting for
exploring different possible strategies for AB treatment.
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Transcranial Laser Therapy (TLT) for acute Ischemic stroke. Results of NEST 3, a pivotal
phase III randomized clinical trial (RCT)
W. Hacke1, P.D. Schelinger2, G.W. Albers3, N.M. Bornstein4, B.S. Dahlof5, S.E. Kasner6, G.
Howard7, A. Shuaib8, S.P. Richieri9, S.G. Dilly10, J. Zivin11
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USA3, Sourasky Medical Center, Tel Aviv, ISRAEL4, Sahlgrenski University Hospital, Goteburg, SWEDEN5, Hospital of University of Pennsylvania, Philadelphia, USA6, University of
Alabama, Birmingham, USA7, University of Alberta Hospital, Edmonton, CANADA8, Banyan
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Neurological Institute, NYC, New York, USA1,APHP Hop Lariboisiére, Paris, FRANCE2, In- Biomarkers, Alachua, USA ,
10
11
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Introduction: Transcranial Laser Therapy (TLT) with a 808nm near infrared laser device stimuUSA6, NINDS, NIH, Bethesda, , USA7, APHP Hop Lariboisiére, Paris, FRANCE8
lates mitochondrial energy production. Based on previous animal and clinical research TLT was
investigated for the treatment of acute ischemic stroke. Two RCTs, NEST 1 (PHASE II, 120
PURPOSE
patients) and NEST 2 (PHASE IIb, 600 patients) suggested a clinically meaningful benefit for
The literature offers no controlled treatment data for comparison of any of the treatments, imacute stroke patients. NEST 3 was the pivotal Phase III trial of TLT for acute ischemic stroke.
mediate or deferred, for the benefit of preventive therapy for unruptured BAVMs PRIMARY
AIM: To determine whether medical management alone is superior, or not inferior, to invasive Methods and Patients: NEST 3 was a double blind RCT planned for recruitment of 1,000 patients in 48 centers and 10 countries. Inclusion criteria were ischemic stroke within 24h, NItherapy in averting death (any cause) or stroke (symptomatic hemorrhage or infarction).
HSSS 7-17 up to 80 years without rt-PA therapy. Interim analyses for safety, futility or overSECONDARY AIM: To determine whether treatment of unruptured BAVMs by medical manwhelming efficacy were predefined.
agement alone offers a lower risk of death or clinical impairment (Rankin Score >/= 2) at 5
Results: Between September 2010 and October 2012 a total of 646 patients were randomized.
years post-randomization compared to invasive therapy.
An pre-specified interim efficacy analysis was to be conducted on 90-day outcome data from
METHODS
the first 600 patients. In preparation for this, a futility analysis performed by the DMC on 90A prospective randomized clinical trial,
day outcome data from the first 566 randomized patients led to termination of the trial due to
SAMPLE SIZE: 225 patients (1:1 random assignment).
futility albeit without any safety concerns. The data are currently being thoroughly analyzed.
PATIENTS aged ≥18 years, diagnosed by imaging with an unruptured BAVM considered by
We will report all primary and secondary endpoint data in the futility data set (N=566), addithe local investigators to be suitable for attempted eradication.
tional safety data of all hitherto recruited patients (N=646), and a pooled analysis using outOUTCOME MEASURES: The primary outcome is the composite event of death from any
cause or stroke (hemorrhage or infarction confirmed by imaging). Clinical outcome is measured come data from all NEST trials 1-3.
Conclusion: NEST 3 failed to show a benefit of TLT over sham procedure and was terminated
by the Rankin Scale, NIHSS, SF-36, and EuroQol.
for futility after inclusion of 2 thirds of the planned patient number.
INTERVENTIONS: Patients have been randomly assigned to best possible invasive therapy
(medical management plus endovascular, surgical, and/or radiation therapy) versus medical
management alone.
FOLLOW-UP planned for 5-10 years from randomization.
RESULTS/TRIAL STATUS
223 patients have been randomized as of Feb 2013.
In July 2013 ARUBA will have finished the enrollment and entered the follow-up only.
An NINDS-appointed Data & Safety Monitoring Board endorsed the sample size and continuation plans.
Interim results to be presented at the ESC.
ARUBA (A Randomized trial of Unruptured Brain Arteriovenous malformations)
J.P. Mohr1, C. Stapf2, A.J. Moskowitz3, M.K. Parides4, E. Moquete5, W.L. Young6, C.S. Moy7,
E. Vicaut8
On behalf of the 35 Centers in North/South America, Europe, Korea, and Australia
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12:15 - 12:30

The CLOTS Trial 3: the effect of intermittent pneumatic compression on risk of proximal
deep vein thrombosis (DVT) in immobile acute stroke patients.
M.S. Dennis1
CLOTS trials collaboration

DESTINY II - Decompressive Surgery for the Treatment of malignant INfarction of the
middle cerebral arterY. Primary and one-year resuklts of a randomized controlled interventional trial in patients older than 60 years
E. Jüttler1, J. Woitzik2, H. Amiri3, P. Schiller4, M. Gondan5, A. Unterberg6, W. Hacke7
DESTINY II Study Group

University of Edinburgh, Edinburgh, UNITED KINGDOM1

University of Heidelberg, Department of Neurology, Heidleberg, GERMANY1,University
Background: DVTs are common after stroke and may lead to pulmonary emboli, an important
of Heidelberg, Department of Neurology, Heidelberg, GERMANY2, University of Heidelberg,
cause of death. Intermittent pneumatic compression (IPC) reduces the risk of post surgical DVT Department of Neurology, Heidelberg, GERMANY3, University of Heidelberg, Institute of
but has not been adequately tested in stroke. National stroke guidelines currently recommend
Medical Biometry and Informatics, Heidelberg, GERMANY4, University of Heidelberg, Instithat IPC should be “considered”. The CLOTS trial 3 aimed to evaluate IPC in stroke.
tute of Medical Biometry and Informatics, Heidelberg, GERMANY5, University of Heidelberg,
Methods: A multicentre, parallel group, randomised trial in immobile patients hospitalised with Department of Neurosurgery, Heidelberg, GERMANY6, University of Heidelberg, Department
acute stroke. It compared routine care (which may include anticoagulants) plus IPC for up to 30 of Neurology, Heidelberg, GERMANY75
days with routine care alone. Patients were enrolled from day of admission (Day 0) to Day 3.
A web based central randomisation system allocating patients in a ratio of 1:1 ensured allocaPatients with malignant middle cerebral artery (MCA) infarcts have a poor prognosis even
tion concealment. Patients had a screening compression duplex ultrasound (CDU) of both legs with maximum intensive care treatment. Early hemicraniectomy reduces mortality without inperformed by a technician blinded to treatment allocation at about 7-10 days and where practi- creasing the risk of very severe disability in patients up to 60 years. Data from observational
cal 25-30 days after enrolment. The primary outcome included symptomatic or asymptomatic
studies, suggest that older patients may not profit from hemicraniectomy. DESTINY II (ISDVTs in the popliteal or femoral veins detected on a screening CDU or within 30 days. Later
RCTN21702227) is a randomized trial testing the efficacy of early hemicraniectomy in paclinical venous thromboembolic events, Oxford handicap scale and EQ5D-3L were assessed
tients with malignant MCA infarction older than 60 years. A total of 112 patients (49 randomly
at 6 months via GPs, postal and telephone questionnaires. Full methods are available at http://
assigned to the surgical group and 63 to the conservative group) were included. At 6 months
www.trialsjournal.com/content/13/1/26
mortality or most severe disability (mRS score 5 or 6, primary endpoint) was significantly highResults: From 2009 to 2012, 105 UK centres enrolled 2876 patients, median age 76 yrs (range er in the conservative group compared with hemicraniectomy (84.1% vs. 59.2%; p=0.0038).
23-102) and 1492 (51.9%) women. 371(12.9%) had haemorrhagic strokes. 1244 (43.2%) were In the shift analysis, outcome was also improved with surgery as compared with conservative
enrolled on Day 0 or 1 with the remainder on Day 2&3. 2620 (98%) of 2672 surviving patients treatment (P<0.001). 39.4% of survivors had a mRS score of 5, 51.6% had a mRS score of 4,
had a first screening CDU and 1893 of 2439 (77.6%) in whom a second was planned, but 289
and 9.1% had a mRS of 3. Secondary endpoints at one year including overall mortality, neurohad died and 112 had their second CDU cancelled because the first had shown a primary outlogical status (NIHSS), disability (mRS), ADL (Barthel Index), QoL (SF-36, EuroQoL 5D), decome. 300 (10.4%) had our primary outcome providing 90% power to detect a 4% absolute re- pression (HDRS), and retrospective agreement to treatment will also be reported.
duction (12.4% to 8.4%) in risk of proximal DVT.
Conclusion: The results of CLOTS Trial 3 reporting the effect of IPC will be presented.
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12:30 - 12:40

12:40 - 12:50

Results of the Aortic Arch Related Cerebral Hazard (ARCH) trial
P. AMARENCO1, M.R. MacLeod2, F. Mentré3, E.F. Jones4, A.A. Cohen5, D. Young6, M.
Kaste7, S.M. Davis8, G.A.
Aortic arch Cerebral Related Hazard (ARCH) trial investigators

A cluster randomised controlled trial and cost–effectiveness analysis of a structured training programme for caregivers of in–patients after stroke (TRACS)
A. Forster1, J. Dickerson2, J. Young3, A. Patel4, L. Kalra5, J. Nixon6, D. Smithard7, M.
Knapp8, I. Holloway9, S. Anwar10, A. Farrin11

BIchat Stroke Center, INSERM-U698 and Paris-Diderot Sorbonne University, Paris,
FRANCE1,, , UNITED KINGDOM2, FRANCE3, AUSTRALIA4, FRANCE5, AUSTRALIA6,FINLAND7, AUSTRALIA8, AUSTRALIA9

University of Leeds and Bradford Teaching Hospitals NHS Trust, Bradford, UNITED
KINGDOM1,University of Leeds and Bradford Teaching Hospitals NHS Trust, Bradford,
UNITED KINGDOM2, University of Leeds and Bradford Teaching Hospitals NHS Trust, Bradford, UNITED KINGDOM3, King’s College London, London, UNITED KINGDOM4, King’s
College London, London, UNITED KINGDOM5, University of Leeds, Leeds, UNITED KINGDOM6, King’s College London, London, UNITED KINGDOM7, London School of Economics
and Political Science, London, UNITED KINGDOM8, University of Leeds, Leeds, UNITED
KINGDOM9,University of Leeds, Leeds, UNITED KINGDOM10, University of Leeds, Leeds,
UNITED KINGDOM11

Background: The risk of recurrent brain infarction, myocardial infarction, peripheral event and
vascular death in stroke patients with aortic arch plaque ≥4 mm is 3.5 fold higher than in patients with no plaque, independent of the presence of atrial fibrillation, carotid stenosis, peripheral arterial disease or other risk factors. We studied a combination of dual antiplatelet versus
oral anticoagulant therapy on top of best medical care in prevention of stroke, vascular events
and vascular death of these patients. Methods: We compared benefits of clopidogrel 75 mg/
day plus aspirin 75-150 mg/day to warfarin INR 2 to 3, with a PROBE design. Patients with
ischemic stroke or peripheral emboli with thoracici aortic plaques ≥4mm in the previous 6
months were eligible. Patients were excluded in case of a known cause of stroke or an absolute
indication for warfarin or clopidogrel plus aspirin. The hypothesis was that the net benefit of
dual antiplatelet therapy was 25% superior to that of warfarin. With an alpha risk of 5%, power
of 90%, two years for inclusion and 3 more years for follow-up, a risk of 14% in the warfarin group, a 15% drop-out rate, The estimated sample size was 756 patients with a maximum
of 1488 patients. Primary end-point was a composite of recurrent stroke (brain infarction and
brain hemorrhage), myocardial infarction, peripheral embolism (renal, splenic and mesenteric infarction, cholesterol embolism and above ankle amputation) and vascular death. Results:
Between February 2002 and May 2010, 345 patients were randomized in France, Australia and
Switzerland (174 on warfarin and 171 on clopidogrel plus aspirin. Randomization was stopped
due to lack of funding. Mean age of patients was 69.6 ±9.2 years and 71.6% of them were men.
Follow-up was 39.3±22.7 months. The statistical analyses are underway and final results will
be presented at the meeting. Conclusion: The aim of the study could not be reached due to prematurely closed enrollment of patients.

Background: Most stroke patients are dependent on informal caregivers for activities of daily
living. The TRACS trial investigated a training programme for caregivers (the London Stroke
Caregivers Training Course (LSCTC)) on physical and psychological outcomes, including
cost–effectiveness, for patients and caregivers after disabling stroke.
Methods: A pragmatic, multicentre, cluster randomised controlled trial with a parallel cost–effectiveness analysis was undertaken. Stroke Units (SUs) were randomised to the LSCTC or
usual care. Patients with a diagnosis of stroke, likely to return home with residual disability and
with a caregiver providing support were eligible. The primary outcomes were patient self–reported extended activities of daily living and caregiver burden at 6 months. Secondary outcomes assessed physical and psychological wellbeing at 6 and 12 months. Patient and caregiver
costs were combined with primary outcomes and quality–adjusted life years to assess cost–effectiveness.
Results: Thirty–six SUs registered 928 patient and caregiver dyads. No differences in primary outcomes were found between the groups at 6 months. Adjusted between–group mean differences were -0•2 points (95% confidence interval (CI) -3•0 to 2•5; p=0•866) for the patient
Nottingham Extended Activities of Daily Living score and 0•5 points (95% CI -1•8 to 2•7;
p=0•675) for the Caregiver Burden Scale. No differences were detected in secondary outcomes. Patient costs were similar in both groups and caregiver costs were higher in the intervention group (adjusted mean difference £207; 95% CI 5 to 408, p=0•045). Probabilities of
cost–effectiveness based on QALYs were low.
Conclusions: We have demonstrated no differences between the LSCTC and usual care on any
of the assessed outcomes. Our parallel process evaluation explored the challenges of LSCTC
implementation and the reasons for lack of effectiveness.
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• Acute stroke: clinical patterns and practise including nursing
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nurses
• Cerebral reorganization and recovery for physiotherapists
• Difficult cases
• Clinical care in dementia and behavioral changes after
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• Physiotherapy and early rehabilitation including intensive
care and artificial respiration
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2000 Acute stroke: treatment concepts for physiotherapists and nurses
Community ambulation status is predicted by improvement in balance during stroke rehabilitation
J.Q. Yong1, L.X.M. Lim2, A.W.L. Mun3, S.S. Ong4, Y.J. Liang5, B.P.L. Chan6
National University Hospital, Singapore, SINGAPORE1, National University Hospital, Singapore, SINGAPORE2, National University Hospital, Singapore, SINGAPORE3, National University
Hospital, Singapore, SINGAPORE4, National University Hospital, Singapore, SINGAPORE5, National University Hospital, , SINGAPORE6
Background
Community reintegration is important in stroke rehabilitation as it enhances quality of life. Ability to ambulate in the community is essential for reintegration. This study aims to investigate which
outcome measures determine community ambulation in stroke patients who underwent home therapy.
Methodology
We prospectively recruited consecutive stroke patients discharged with home therapy under an early
supported discharge (ESD) programme from January to December 2012. Inclusion criteria for home
therapy include acute stroke within 3 months, residual mild to moderate disability and availability
of a carer. Berg Balance Scale (BBS), Functional Independence Measure (FIM), Clinical Outcome
Variable Scale (COVS), Motricity Index (MI) and Modified Rankin Scale (MRS) were assessed pre
and post-ESD, and were tested for correlation with the patient mobility status (i.e. home ambulant
versus community ambulant) upon ESD completion.
Results
Fifty patients (mean age 60.4 years old, 19 female) were recruited and initiated ESD at 3 days after
discharge and completed home therapy with average duration of 17.57+9.42 days. Number of community ambulant patients increased from 7(14%) pre-ESD to 41(82%) post-ESD. Although all measured functional outcomes showed significant improvement on completion of therapy (p<0.001),
BBS was the only statistically significant measure in predicting community ambulation status after
adjustments for age, gender, co-morbidities and hospital length of stay (OR=1.241, p=0.042). Average BBS score of community ambulant patient is 53.24+2.41, while home ambulant is 35.35+8.15 at
discharge.
Conclusions
Home-based therapy helps to improve community reintegration in stroke patients, and balance as
measured by BBS may be useful in predicting community ambulation. Future research can focus on
determining the BBS cut off score for community ambulant stroke patients.
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2001 Acute stroke: clinical patterns and practise including nursing
Implementation of a swallowing test as a quality-of-care criterion in stroke management was
not associated with reduction in early stroke mortality. Results of the nationwide Danish
Stroke Register
M. Lehmkuhl1, G. Walløe2, C. Dehlendorff3, T.S. Olsen4
The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK1, The Stroke
Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK2, Danish Cancer Society Research Center, Copenhagen, DENMARK3, The Stroke Unit, Frederiksberg University Hospital,
Frederiksberg, DENMARK4
Background: Prevention of aspiration in stroke patients with dysphagia may be lifesaving. In Denmark performance of a clinical swallowing test in patients with acute stroke on the day of admission
was chosen as a quality-of-care criterion in stroke management. We studied the independent association between early mortality in stroke and timely performance of a direct swallowing test on the day
of hospital admission.
Methods: The Danish Stroke Registry of all hospitalized stroke patients in Denmark includes 27 411
acute stroke patients in whom a swallowing test (since 2007) was considered clinically relevant. The
registry contains data on age, sex, civil status, residence, stroke severity (Scandinavian Stroke Scale
(SSS) 0-58), computed tomography, and cardiovascular risk factors. Information on death within 1
week and 1 month were obtained through the Danish Death Registry. Logistic regression modeling
was used to study the independent association between timely performance of a swallowing test and
death within 1 week and 1 month post stroke.
Results: Mean age 72.0 years, 48% women, mean SSS 41.5. Of the 27 411 acute stroke patients in
whom a swallowing test was considered clinically relevant the test was timely performed on the day
of admission in 23 730 (87%) while not in 3 681 (13%). In the multiple logistic regression analysis
adjusting for age, sex, civil status, residence, stroke severity (SSS), computed tomography, and cardiovascular risk factors there was no statistically significant difference in mortality between patients
who had or had not a swallowing test on the day of admission: 1-week mortality OR 0.80, CI 0.551.17; 1-month mortality OR 0.85, CI 0.65-1.11.
Conclusion: Implementation of a clinical swallowing test as a quality-of-care criterion in stroke
management was not associated with reduction of early post-stroke mortality. Precautions to prevent
aspiration may have been taken even if the test was not timely performed.

London, United Kingdom 2013
2002 Acute stroke: clinical patterns and practise including nursing
Standardized nutritional assessment and the risk of death after stroke. Results from a nation-wide Danish quality-control registry of 81 007 patients with acute stroke.
M. Lehmkuhl1, G. Walløe2, C. Dehlendorff3, T.S. Olsen4
The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK1, The Stroke
Unit, Frederiksberg University Hospital, Frederiksberg, DJIBOUTI2, Danish Cancer Society Research Center, Copenhagen, DENMARK3, The Stroke Unit, Frederiksberg University Hospital,
Frederiksberg, DENMARK4
Background: Nutrition is a core service in stroke care. Standardized nutrional assessment within the
first 2 days of admission has been considered a quality-of-care criterion in stroke care in Denmark
and fulfilment of this goal has been registered nation-wide since 2003. We studied if fulfilment of
this quality-of-care criterion had an influence on stroke survival.
Methods: The Danish Stroke Registry of all hospitalized stroke patients in Denmark established
2003 includes 81 007 acute stroke patients in whom nutritional assessment was considered clinically
relevant. The registry contains data on age, sex, civil status, residence, stroke severity (Scandinavian
Stroke Scale (SSS) 0-58), computed tomography, and cardiovascular risk factors. Information on
death within 1 week and 1 month were obtained through the Danish Death Registry. Logistic regression modeling was used to study the independent association between timely performance of a nutritional assessment within 2 days and death within 1 week and 1 month post stroke.
Results: Mean age 72.0 years, 48% women, mean SSS 41.5. Nutritional assessment was performed
within 2 days of admission in 65 618 patients (81%) while not in 15 389 patients (19%). In the multiple logistic regression analysis adjusting for age, sex, civil status, residence, stroke severity (SSS),
computed tomography, and cardiovascular risk factors mortality was significantly reduced in patients having had nutritional assessment within 2 days of admission: 1-week mortality OR 0.61, CI
0.52-0.71; 1-month mortality OR 0.64, CI 0.57-0.71.
Conclusion: The lower mortality registered in patients having had timely nutritional assessment
could reflect the impact of higher nursing standards. However, it cannot be excluded that the lower
mortality is a result of selection, not least because the lower mortality were recorded also within the
first week after the stroke where nursing care consequences of the assessment can hardly be fully
implemented.

2003 Acute stroke: clinical patterns and practise including nursing
Specialist Stroke Pharmacists: a vital role on London’s Hyper Acute Stroke Units
R. Tolhurst1, C. Goldsmith2, I. Rowlands3, P. Parmar4, M. Williams5
King’s College Hospital NHS Foundation Trust, London, UNITED KINGDOM1, St George’s
Healthcare NHS Trust, London, UNITED KINGDOM2, Imperial College Healthcare NHS Trust,
London, UNITED KINGDOM3, The North West London Hospitals NHS Trust, London, UNITED
KINGDOM4, South London Healthcare NHS Trust, London, UNITED KINGDOM5, South London
Healthcare NHS Trust, London, UNITED KINGDOM6
Background: The role of a clinical pharmacist in an Acute NHS Trust in the UK is generally well
recognised and well recorded. Less is known about the relatively new role of a Specialist Pharmacist
on a Hyper Acute Stroke Unit (HASU). The aim of this study was to attempt to provide quantitative and qualitative data to demonstrate the value of contributions pharmacists make on HASUs in
London. Methods: Pharmacists from five of the eight HASUs in London collected both intervention
and clinical metrics (operational) data for a period of five days. A generic data collection tool was
used for both data sets collected. Interventions were catagorised by type, drug group involved and
acceptance. Clinical metrics data included tasks commonly carried out on the ward such as number
of Medicines Reconciliation activities completed, number of medication discrepancies that required
resolving, clinical screening of drug charts, and discharges facilitated. All data was self-collected.
Results: In total 577 interventions were made, representing a rate of 3.2 interventions per HASU
patient. 214 Medicines Reconciliation activities were completed, giving an average of 8.5 reconciliations per HASU per day. The primary reason for the majority of the interventions made (56%) was
safety, either to prevent or in response to an adverse drug reaction or side effect. 25% of interventions made were for efficacy, to ensure optimal treatment for HASU patients. 13% of interventions
were to reduce the patients’ length of stay and expedite discharge. Conclusion: The type and quantity of interventions recorded demonstrate that Specialist Stroke Pharmacists play a vital role in a patients journey through London’s HASUs, contributing to the safe and effective use of medicines in
this setting whilst smoothing admissions and speeding up discharges.
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Reducing door-to-consent time: neuroradiographers as key witnesses
J.C. Semple1, M. Jones2, M. Sheehan3, G.W.J. Harston4, J. Kennedy5

2005 Acute stroke: clinical patterns and practise including nursing
Clinical Guideline Adherence by Physiotherapists working in Acute Stroke Care in Ireland
A. Donohue1, F. Horgan2

AVIC, Oxford University, Oxford, UNITED KINGDOM1, AVIC, Oxford University, Oxford,
UNITED KINGDOM2, Oxford University, Oxford, UNITED KINGDOM3, AVIC, Oxford University, Oxford, UNITED KINGDOM4, AVIC, Oxford University, Oxford, UNITED KINGDOM5

St. Vincent’s University Hospital, Dublin, IRELAND1, Royal College of Surgeons in Ireland,
Dublin, IRELAND2

BACKGROUND
Background
The publication of the Irish Heart Foundation National Clinical Guidelines and Recommendations
Expecting stroke patients to comprehend the extensive documentation required to gain informed
for the Care of People with Stroke in 2009 provided healthcare professionals with an essential tool
consent into acute MRI research studies presents several difficulties: it can add to delays in enrolfor improving stroke services in Ireland. There is negligible information available regarding guidement; it does not easily accommodate capacity issues; it fails to address the concurrent need for MR line adherence by Irish physiotherapists in acute stroke care. The aim of this study was to identify
safety screening; and it can potentially lead to biased study populations. An independently witnessed the degree to which Senior Physiotherapists in acute stroke care adhered to the Irish Clinical Guideverbal enrolment process conforms to the UK legal requirements of gaining informed consent and
lines for Stroke.
may reduce door-to-enrolment time. We report the experience of using neuroradiographers to fulfil
METHODS
this role of independent witness and its impact on research enrolment.
In this observational, cross-sectional study a postal or online survey was distributed to the Senior
Methods
Physiotherapist responsible for acute stroke care in 31 acute hospitals in the Republic of Ireland,
Patients with acute ischaemic stroke are screened in the Emergency Department by the research
achieving a 74% response rate.
team. Consent is gained through a verbal process facilitated by visual aids. If capacity is uncertain
RESULTS
verbal advice is sought from a personal consultee (PC). A neuroradiographer independent to the reThere was excellent compliance with guidelines for the completion and documentation of full assearch study witnesses and documents this process, simultaneously assessing MRI safety. Written
sessment within 5 working days of admission (82.6%), early mobilisation (95.7%), the use of stanconsent is gained in the subsequent 24hrs. Quantitative and qualitative feedback is collected.
dardised assessment tools (82.6%), regular patient communication (100%) and the involvement of
Results
the patient in goal setting (82.6%).
15 patients have been recruited and undergone serial research MRI. Median onset-to-MRI time is
Poor compliance was reported in relation to guidelines for the provision of early assessment within
3hr20min, which compares favourably to the MR RESCUE study (5hr30min). Median NIHSS is 6
24 to 48 hours of admission (43.5%) and adequate rehabilitation intensity of a minimum of 45 min(range 0-27). tPA was administered to 4 patients. 5 lacked capacity to consent and advice was sought utes per day (39%) with respondents reporting that the main barriers to compliance in these areas
from a PC. Feedback has been uniformly positive. Several felt that the verbal process was more
were organisational in nature.
informative than the documentation recommended by current guidance. None has refused consent
Conclusion
during the written process having given initial verbal consent.
Although excellent compliance was demonstrated in most areas, poor compliance levels reported
Conclusion
may be related in part to poorly organised stroke services in Ireland which have been previously deNeuroradiographers acting as independent witnesses enable consent while screening for MRI
scribed in the literature. These findings benchmark Irish acute stroke physiotherapy services against
safety. Feedback from study participants is uniformly positive and such an approach may reduce
best practice and provide information which may be used to design effective strategies to promote
door-to-enrolment times in acute stroke research.
guideline adherence thereby improving patient care in the future.
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2006 Acute stroke: clinical patterns and practise including nursing
Outcome of stroke patients requiring feeding by Percutaneous Endoscopic Gastrostomy (PEG)
tubes
M. Lehmkuhl1, G. Walløe2, T.S. Olsen3

2007 Acute stroke: clinical patterns and practise including nursing
An Emergency Medicine Department-Based Nurse Clinician-Run TIA Acute Management
Programme: Patient Characteristics and Outcome
L.L.E. Tay1, P.F.A. Sam2

The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK1, The Stroke
Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK2, The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK3

National University Hospital, Singapore, Singapore, SINGAPORE1, National University Hospital, Singapore, Singapore, SINGAPORE2

Objective:
Background: Tube feeding may be a prerequisite for survival of patients with severe stroke. HowTransient ischaemic attack (TIA) requires emergent evaluation and management due to high early
ever, survival may be at the expense of surviving with poor outcome raising ethical as well as legal
recurrent stroke risk, but hospitalisation may not be necessary. We aim to evaluate our experience in
issues.
using an emergency medicine department (EMD)-based nurse clinician-run TIA acute management
Methods: We registered all patients with stroke and dysphagia admitted to a Copenhagen stroke unit programme.
within a 9 years period in which a Percutaneous Endoscopic Gastrostomy (PEG) tube was inserted. Methods:
We recorded age, sex, admission and discharge functional status (Barthel index (BI) (0-20)), time
Patients with TIA or minor stroke presented to the EMD during office hours were first seen by emerfrom stroke until tube feeding was instituted (nasogastric tube followed by PEG tube), and discharge gency physicians and those not requiring immediate hospitalisation were referred to a nurse clinidestination. In case of nursing home discharge patients were considered being without any further
cian for detailed history taking and examination. The nurse clinician then discussed with the stroke
rehabilitation potential.
neurologist on the plan of initial investigation and management; and again after all blood and imResults: In total, 34 patients had a PEG tube. Mean age was 78 years (range 57–94 years), 22 were
aging results were reviewed on the final diagnosis, discharge plan, short-term management and folwomen. Mean admission BI was 0 (range 0-4). Mean length of hospital stay was 60 days (range
low-up appointments. Prospective data were collected on patient characteristics and outcome up to 3
8-191 days). Of the 34 patients 3 died in hospital, 28 were discharged to nursing home and 3 were
months.
discharged to own home. Mean discharge BI was 1 (range 0-6).Within the 9 years period 27 had
Findings:
died; mean survival time was 607 days (range 34-2217 days). Tube feeding was instituted mean
156 patients were seen from Oct 2011 to Sep 2012, 55.8% were male, and their mean(SD) age was
2 days (range 0-16 days) from stroke onset. PEG tube was instituted mean 46 days (range 12-183
53.9(13.5) years. Presence of risk factors included hypertension 60.9%, diabetes mellitus 21.8%,
days) from stroke onset.
hyperlipidaemia 62.8%, smoking 22.4%, previous stroke/TIA 16.7%, IHD 12.8% and AF 3.2%. DisConclusion: Outcome of patients with stroke and PEG tube was very poor; 91% died or were distribution of ABCD2 scores were 0-1: 37.2%, 2-3: 20.5%, 4-5: 35.9%, 6-7: 6.4%. 18 patients (11.5%)
charged to nursing home totally dependent, incontinent and immobile as mean discharge BI was
were admitted whereas the rest were managed and discharged from EMD. After reviewing all inonly 1. Although lifesaving decisions on PEG placement in severe stroke is not straight forward and formation, 46 patients (41.8%) were unlikely to have TIA or had alternative diagnoses; their mean
should include reflections of ethical and existential character.
ABCD2 was 0.96 (range 0-5) and they had no recurrent event within 3 months. For the 110 patients
with minor stroke, TIA or possible TIA; mean ABCD2 was 3.27 (range 0-7) and recurrent event
rates were 0% at 2 days, 0.9% at 7 days (1 stroke) and 2.7% at 3 months (2 additional TIA).
Conclusion:
A nurse clinician-run EMD-based acute management programme for TIA, with support from EMD
physicians and stroke neurologist, is effective in reducing hospitalisation and achieving a low recurrent stroke rate.
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2009 Acute stroke: clinical patterns and practise including nursing
Identifying family caregivers at risk during the acute stroke phase
J.I. Cameron1, A. Czerwonka2, G. Naglie3, M.A.M. Gignac4, T. Green5, G. Warner6, M. Bayley7,
A. Cheung8, S. Phillips9, F. Silver10, M. Huijbregts11
University of Toronto, Toronto, CANADA1, University of Toronto, Toronto, CANADA2, Baycrest
Centre for Geriatric Care, Toronto, CANADA3, University Health Network, Toronto, CANADA4,
University of Calgary, Calgary, CANADA5, Dalhousie University, Halifax, CANADA6, Toronto Rehabilitation Institute - UHN, Toronto, CANADA7, University Health Network, Toronto, CANADA8,
Dalhousie University, Halifax, CANADA9,
University Health Network, Toronto, CANADA10

2010 Acute stroke: clinical patterns and practise including nursing
The development and evaluation of percutaneuous gastrostomy tube (PEG) nursing care plan
in one acute stroke unit.E.J. Catangui1, C. Mejia2, S. Banerjee3
Imperial College Healthcare NHS Trust, London, UNITED KINGDOM1, Imperial College
Healthcare NHS Trust, London, UNITED KINGDOM2, Imperial College Healthcare NHS Trust,
London, UNITED KINGDOM3

Background:Stroke is a clinical syndrome which can affect swallowing. Swallowing difficulty can
be a major concern which may affect a patient’s nutrition and hydration status. With the clinical decision of the multidisciplinary team, placement of a PEG may be carried out to facilitate the nutrition and hydration support of patients in whom oral intake is either insufficient to meet their needs
Background: Family caregivers play a central role in stroke survivors’ recovery, rehabilitation, and
or in whom anatomical or neurological abnormalities preclude safe swallowing, whereby long term
return to community living. Best practice guidelines recognize caregivers’ important role and recartificial feeding is required. Complications after PEG tube insertion (infection, swelling, bleeding,
ommend the provision of timely education and support. The aim of this paper is to identify careleakage, peritonitis, hypergranulation, blockage) can be prevented, managed and treated. Meticgivers at risk for poor mental health outcomes during the acute stroke phase and, therefore, in need
ulous care is vital.Method: A PEG nursing care plan ( PEG-NCP) has been devised to help nurses
of support from the health care system. The primary hypothesis is that caregivers will report more
look after stroke patients with PEG. Its aim is to monitor and evaluate early algorithm of PEG indepression symptoms if they are caring for stroke survivors with more severe stroke and more stroke fection on a daily basis and to ensure that the tube is rotated in a way that is based on recommended
related disability and the caregiver has less knowledge about stroke, less mastery, less social supguidelines. The nursing team developed a training pack and a competency checklist to ensure that all
port, more fatigue, and providing care impacts their everyday life.
nurses are equipped with the necessary skills on how to use the PEG-NCP and to manage stroke paMethods: Participants included caregivers who consented to participate in an ongoing trial. They are tients with PEG. An audit was carried out in order to identify actual and potential infections arising
caring for survivors of their first stroke and had to be able to speak and read English. The baseline
after its implementation.Result:
assessment, completed during the first month post-stroke, included: 1) indicators of stroke severity
An audit was done prior to the implementation of the PEG –NCP from June 2012 to September
(e.g., Canadian Neurological Scale, Barthel Index); 2) demographic characteristics; and 3) standard- 2012. 8 of the stroke patients had PEG related infections as manifested through raised CRP, leukoized measurement instruments (e.g., Mastery Scale, Stroke Knowledge Test, Caregiving Impact and cytosis and presence of exudates in the site. Another audit was carried out during the implementaAssistance Scales, and the CESD). Linear regression was used to test the study hypothesis.
tion of the initiative from September 2012 to October 2012. Out of 6 patients with PEG there was no
Results: Caregivers (n=299) were 74% female and 58 years of age. They reported more depressive
incidence of PEG related infections or complications. Conclusion: Appropriate training, competensymptoms when they had less mastery, experienced more fatigue and the care-giving role affected
cies and the provision of a nursing care plan help nurses to monitor and prevent PEG infection and
their ability to participate in valued activities (F (8,291) = 32.6, p<.001; adjusted R2=.46). Caregiver other related complications. The monitoring and evaluation of this care plan on a daily basis is an
knowledge, assistance provided, patient illness severity and disability were not significantly related important role for a nurse to ensure patient care and safety. Nurses have been empowered to make
to caregiver depression.
clinical decisions in managing patients with PEG.
Conclusions: Our results suggest caregivers may be in need of support from the health care system
during the acute stroke phase if they have less mastery, are fatigued, and are not able to participate
in valued activities.
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2011 Acute stroke: treatment concepts for physiotherapists and nurses
Strength training with electrical stimulation- Is this a viable method of preventing muscle atrophy after a moderate to severe stroke?
L.M. Claydon1, C. Stewart2, N. Postans3, R. Durairaj4, A.D. Pandyan5
St Mary’s University College Twickenham, Twickenham, UNITED KINGDOM1, Robert Jones
and Agnes Hunt Orthopaedic NHS Foundation Trust, Oswestry, UNITED KINGDOM2, Robert
Jones and Agnes Hunt Orthopaedic NHS Foundation Trust, Oswestry, UNITED KINGDOM3, Aintree University Hospital NHS Foundation Trust, Liverpool, UNITED KINGDOM4, Keele University, Keele, UNITED KINGDOM5

2012 Acute stroke: treatment concepts for physiotherapists and nurses
Weekend working on HASU: Occupational Therapy and Physiotherapy alternating days
C. O’Neill1, K. Bull2
University College London Hosptials, London, UNITED KINGDOM1, University College London Hosptials, London, UNITED KINGDOM2

The NICE quality standards for stroke (2010) have included assessment from therapists as a measure of quality on the HASU which is audited through the Stroke Improvement National Audit Programme (SINAP).
‘Patients with stroke are assessed and managed by stroke nursing staff and at least one other memBackground: Key muscle groups show significant levels of disuse muscle atrophy after a stroke, de- ber of the specialist rehabilitation team within 24 hours of admission to hospital and by all relevant
spite routine therapy; preventing patients from participating in rehabilitation. It is commonly known members of the specialist rehabilitation team within 72 hours’
in rehabilitation that increases in muscle pennation angle (PA) have a high correlation with increases This can be challenging for units with no weekend therapy cover.
in muscle strength. This study aimed to see if electrical stimulation (ES) could prevent muscle atro- During March 2012, 88% of patients met this standard. A 6 month audit revealed that on average
phy after an acute stroke, improving the likelihood of walking.
27% of patients waited until Monday to be assessed by therapists. These patients could have gone
Methods: A phase I RCT recruited stroke patients from an acute hospital. Inclusion criteria: aged
home at the weekend if there was a therapy service.
less than eighty, 2-6 weeks post-stroke, capable of supported sitting, medically stable. Exclusion
Therapists on HASU looked into the provision of a weekend therapy service comprising of OT and
criteria: ability to walk, contraindications to ES. Treatment subjects received a 6 week ES protocol
Physio. Core skills of both professions, plus skills that both professions share were looked at to eson their affected quadriceps and gastrocnemius. Frequency: 50Hz, pulse duration: 450µs, current:
tablish boundaries and identify areas of cross over.
maximal tolerated. Ton:Toff: 3econds:10seconds. Both groups received standard NHS physiothera- This pilot looks at whether OT’s and Phyiso’s can work individually at the weekend to complete inipy. Control group received no additional treatment. Outcome measures (baseline, week-3 and week- tial assessments and facilitate discharge.
6): muscle strength (portable measurement device), internal muscle structure (2D ultrasonography)
The OT/PT weekend working started August 2012. Preliminary data indicates 99% of patients were
and walking ability.
assessed within 24 hours (national average 61%), and weekend discharges have increased. Low
Results: 9 Stroke patients were recruited (mean time since stroke: 22.7days, SD 29.5days). Compli- numbers of patients remained in hospital waiting for the other discipline to assess demonstrating that
ance with treatment was 100%, no adverse events reported.
for the purpose of weekend working, OT and PT can cover the unit alternating over the days of the
Four patients regained mobility at study completion (three treatment [95% CI 0.3-0.95] and one
weekend.
control [95% CI 0.06-0.70]). Odds ratio of walking as a result of treatment is 6 (95% CI 0.2-162.5).
Treatment PA increased by a mean of 5.2° [SD 4.2°] and 2.8° [SD 5.4°] in control group.
Conclusion: Treatment with ES may help patients regain walking ability. PA demonstrated small
increases, indicating a degree of hypertrophy. A treatment subject demonstrated no increase in
strength, but increases in PA: suggesting maintenance of internal muscle structure. This could have
profound clinical implications. This is a phase I study; extrapolation of results is not possible at this
stage.
Table 1: Summary of subjects in treatment and control groups.
Subject
number

Age

Intervention

1
2
3
4

64 (M) Treatment
49 (M) Treatment
75 (F)
Treatment
79 (F)
Treatment
Mean changes

5
6
7
8
9

54 (M)
Control
69 (M)
Control
69 (F)
Control
63 (F)
Control
74 (F)
Control
Mean Changes

Quadriceps change in
Gastrocnemius change in
Increase in pennation angle
force (baseline-6weeks,
force (baseline -6weeks,
(baseline – 6 weeks (degrees))
Nm)
(Nm))
0
0
11.3
1.5
8.2
3.64
4.2
26
4
7.1
19.7
1.9
3.4 (SD:3.4)
13.5 (SD: 11.6)
5.2 (SD: 4.2)
19
2.6
-1.1
0
6.6
0
Not applicable- withdrew consent at 3 weeks
Not applicable- withdrew consent at baseline
Not applicable- passed away
9.5 (SD: 13.4)
1.3 (SD: 1.8)
2.8 (SD: 5.4)

(M= male; F= female; Nm= Newton meters; SD= Standard Deviation; pennation angle measured by
2D ultrasound imaging on the lateral head of gastrocnemius)
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2013 Acute stroke: clinical patterns and practise including nursing
Reliability of body weight estimates to determine accuracy of thrombolytic dosing in acute
ischaemic stroke.
E.J. Catangui1, D. Ames2, O. Geraghty3, J. Slark4
Imperial College Healthcare NHS Trust, London, UNITED KINGDOM1, Imperial College
Healthcare NHS Trust, London, UNITED KINGDOM2, Imperial College Healthcare NHS Trust,
London, UNITED KINGDOM3, Imperial College Healthcare NHS Trust, London, UNITED KINGDOM4

2014 Acute stroke: clinical patterns and practise including nursing
Consent for brain tissue donation after intracerebral haemorrhage: a community-based study
C. Lerpiniere1, N. Samarasekera2, A. Fonville3, T. Millar4, A. Torgeson5, J. Ironside6, C. Smith7, R.
Al-Shahi Salman8

Edinburgh University, Edinburgh, UNITED KINGDOM1, Department of Clinical Neorosciences Lothian University Hospital Trust, Edinburgh, UNITED KINGDOM2, Academic Medical Centre
University of Amsterdam, Amsterdam, THE NETHERLANDS3, Edunburgh University, Edinburgh,
UNITED KINGDOM4, Department of Pathology Lothian University Hospital Trust, Edinburgh,
UNITED KINGDOM5, Edinburgh University, Edinburgh, UNITED KINGDOM6, Department of
Background:Imperial College Healthcare NHS Trust (ICHT) offers a 24/7 thrombolysis service. The Pathology Lothian University Hospital Trust, Edinburgh, UNITED KINGDOM7, Edinburgh Unistroke team, including nurses, attend every thrombolysis call and assess stroke patients for eligibility versity, Edinburgh, UNITED KINGDOM8
to receive clot busting treatment. Before treatment, the team approximates the patient’s weight using
visual body estimation. It is useful if a patient is dysphasic or no family are present to provide infor- Background
mation about the patient’s body weight. Method:Prospective data was collected from August 2012 to Obtaining post mortem brain tissue following a spontaneous intracerebral haemorrhage (ICH) may
December 2012 to evaluate (a) estimated patient’s weight prior to treatment (b) actual patient weight help to elucidate ICH cause. We started an ICH brain tissue donation programme in 2010 as part of
after 24 hours (c) calculated dosage of alteplase (d) post thrombolysis complications, (e) NIHSS
on-going research into ICH. In this paper we evaluate whether the characteristics of those who gave
score at 72 hours or upon discharge. Results:47 patients were thrombolysed during the audit period. consent differed from those who did not.
Of the 47 thrombolysed patients, 26 had their weight overestimated by an average of 5kg. Based on Methods
recommended alteplase dosage, there were 26 errors in total ranging from 0mg- 5mg in 19 patients, We used multiple overlapping sources of case ascertainment to identify every adult diagnosed from
6mg-10 mg in 5 patients and above 11mg in 2 patients.15 had their weight underestimated by an
1st June 2010-31st May 2011 with ICH in the Lothian region of Scotland. We sought consent from
average of 6.2 kg .Of these, under doses ranged from 0mg- 5mg for 8patients, 6mg-10 mg for 5 and patients with ICH (or their nearest relative if the patient lacked mental capacity) to obtain brain tisabove 11mg for 2 patients. Using NIHSS, 16 patients had NIHSS of 0 after 72 hours. Of these16
sue samples after death.
patients, 7 received a “lower dose” of 7mg and 6 had a higher dose of 4.8mg and 3 received the rec- Results
ommended dosage. 5 patients whose alteplase dose was over 4.6 mg had an NIHSS of 5 to 15 and
Of 141 adults with ICH, 45 (32%) could not be approached to consider donation, of whom 24 (53%)
did not show any improvement in their functional outcomes. All complications occurred in those
had died before being ascertained. Of 96 adults approached, 47 (49%, 95% confidence interval [CI]
who received a higher dose (above 5mg), 3 asymptomatic intracranial haemorrhage, 1 bruising and
39-59%) consented to donate brain tissue when they died. There were no differences between those
1 angioedema. Conclusion:The use of visual body estimation can either under or over estimate pawho did versus those who did not consent in male sex (26 [55%] vs 19 [39%], p=0.10), age (mean
tient’s weight which inevitably leads to dosing errors. Our data show that patients receiving a lower age 73 years ± standard deviation [SD] 13 vs 73 ± 14; p=0.96), Glasgow Coma Scale score on addose and or the right dose of alteplase had favourable outcomes. However, thrombolysis complicamission (median score 13, inter-quartile range [IQR] 10-15 vs 14, IQR 12-15; p=0.07) and other
tions and adverse drug reactions were seen in patients who received a higher dose of the treatment.
markers of ICH severity (ICH volume and intraventricular extension).The most frequent reason to
ICHT is currently reviewing ways to ensure patients are accurately weighed at the front door to
consent was the potential benefit to others. The most frequent reason for declining was that the peravoid any potential errors.
son asked felt unable to make the decision. Those who died and became donors (n=24) were similar
in their demographic characteristics but had larger ICHs than the rest of the cohort (median volume
36ml IQR 22-85 vs 17ml IQR 5-48; p=0.002).
Conclusions
Patients and their families are willing to consider post mortem brain tissue donation following ICH.
The characteristics of patients consenting to brain donation after ICH seem comparable to those in
an entire community, although those who donate have larger ICH volumes.
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2015 Emergency management, stroke units and complications for nurses
Nurse led Stroke Clinic in the Emergency Department
Can we reduce hospital admissions, increase efficiency of our limited stroke beds
and improve stroke patient experience in the Emergency Department?
A.J. JAMES1

2016 Emergency management, stroke units and complications for nurses
Service Improvement for Acute Stroke Scanning, illustrating the power of Multidisciplinary
working across a Trust in order to improve CT scanning times, Thrombolysis and Direct admission rates
A.J. JAMES1, C. Eade2

Royal Cornwall Hospital Trust, Truro Cornwall, Truro, UNITED KINGDOM1

Royal Cornwall Hospital Trust Truro, TRURO, UNITED KINGDOM1, Royal Cornwall Hospital Trust Truro, Truro, UNITED KINGDOM2

Background
Patients following minor stroke or TIA need timely investigation and management. Our Trust was
failing the UK target of admitting all patients following stroke directly to the stroke unit and for all
patients to spend 90% of their time during admission on the stroke unit. This audit reports results of
a stroke nurse practitioner led approach to ensure limited stroke beds were used efficiently, that the
experience of stroke patients coming into Emergency Department was improved and also identifting
those patients that could be discharged directly from ED following all required investigations, thus
releasing the limited number of beds for stroke patients disabled by their stroke.
Methods
A retrospective notes audit revealed that some patients did not require admission to the stroke unit.
After 8 weeks a prospective audit of the stroke nurse led clinic of those patients presenting to the
Emergency Department at the Royal Cornwall Hospital (UK) with suspected minor stroke or TIA.
A patient satisfaction questionnaire was also done.
The stroke nurse requested all investigations, liaised with the ED and stroke medical team, prescribed required medication as well as arranging follow up, outpatients and rehabilitation service
care.
Results
During 40 working days 17 patients diagnosed with stroke or TIA were discharged by the nurse
from ED. In total 34 bed days were saved. Three patients were referred for ongoing rehabilitation to
the early supported discharge team for follow up. As a result more patients with stroke that required
admission to the stroke unit spent more than 90% of their admission on stroke unit. None of the patients seen by the stroke nurse were readmitted with 2 following months and patients were very satisfied with their care.
Discussion
A Stroke Nurse Practitioner working in the Emergency Department can reduce stroke admissions,
improve the 90% target and be a very positive experience for patients.

The original aims of the Acute Stroke Scan Project in Truro were to accelerate immediate access to
the CT Head scanner from the ambulance for all stroke patients.
There was engagement of all stakeholders across the Stroke Pathway in Cornwall from the Ambulance Service, the Friends of the hospital and General Practitioners to all clinicians and managers
across the Acute Trust
Education and skills training was provided for all clinicians involved across Cornwall
Data is continually collected to monitor improvement with weekly exception reporting done on all
stroke patients
A Stroke Bleep alert was commenced to alert the team of all admissions
The data revealed an exceptional rate of admission to scan rate within an hour for all Acute Stroke
Patients but also an increased rate of Thrombolysis and Direct Admission the Acute Stroke Unit
from the Emergency Department.
The care of Stroke patients in Cornwall has improved greatly due to the introduction of a dedicated
Head Scanner in the Emergency Department provided by the work of the Friends of the Hospital,
and effective collaboration of Stroke team, Emergency department team and the Radiography service.
This has led to improvement in the skills and knowledge base of the TAG radiographers, the South
West Ambulance teams and the Emergency Department Team and Stroke clinicians.
This work has been recognised by the Trust with the Stroke team accepting a local Excellence
Award and other teams are now emulating this pathway work.
This cultural change and ownership, has enhanced overall clinical practice of all staff involved and
improved the quality of stroke patient investigation, treatment and care at Royal Cornwall Hospital
Trust in Truro

Poster Session Nurses/AHP’s

203

22. European Stroke Conference
2017 Acute stroke: treatment concepts for physiotherapists and nurses
A new computerised system can continuously measure functional activities of patients in a
stroke rehabilitation unit.
A. S. Iqbal1, P. R. Woznowski2, A. Cooper3, A. D. Preece4, R . van Deursen5

2018 Cerebral reorganization and recovery for physiotherapists
ACCURACY OF CANCELLATION AND BISECTION TESTS FOR DETECTING UNILATERAL SPATIAL NEGLIGENCE AFTER STROKE
R. Bazan1, G.J. Luvizutto2, T.A. Monteiro3, R.M. Theotonio4, L.A.L. Resende5

School of Healthcare Studies Cardiff University, Cardiff, UNITED KINGDOM1, School of
Computer Sciences and Informatics Cardiff University, Cardiff, UNITED KINGDOM2, College
of Human and Health Sciences Swansea University, Swansea, UNITED KINGDOM3, School of
Computer Sciences and Informatics Cardiff University, Cardiff, UNITED KINGDOM4, School of
Healthcare Studies Cardiff University, Cardiff, UNITED KINGDOM5

Botucatu School of Medicine, University Estadual Paulista Júlio de Mesquita Filho - UNESP,
Botucatu, BRAZIL1, Botucatu School of Medicine, University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL2, Botucatu School of Medicine, University Estadual Paulista
Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL3, Botucatu School of Medicine, University
Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL4, Botucatu School of Medicine, University Estadual Paulista Júlio de Mesquita Filho - UNESP5

Background: To be able to measure patient activity in a continuous and unobtrusive manner we are
developing a new automated system based on Real Time Location Technology. This would also allow us to overcome limitations of the current activity monitoring methods.
Having established excellent reliability of the system (Intraclass Correlation Coefficients≥0.90)
we validated it against Observational Behaviour Mapping Techniques and obtained a high level of
agreement between the two methods. The mean differences for time spent in own room and physiotherapy room were 1.1 and 1.5 minutes respectively.
To date, the system has measured continuous activity of 43 patients from admission to discharge.
Methods: Each participant wore a Radio Frequency identification tag with an in-built motion sensor.
This tag, worn on the unaffected wrist receives infra-red location signals from room locators fitted
in all rooms accessed by the patients. The tag transmits the location and movement signals to a computer. Bespoke software programmes were developed to collect and process data. Descriptive statistics and charts were used for analysis.
Results: Here we report the individual activity profiles of 2 patients. Summary charts (emailed separately) illustrate some individual differences in the activity of these patients.
Both patients spent the majority of their time in their own rooms (mean 88.6% and 77.5%) where
patient 2 was less active. Patients were most active whilst in physiotherapy (mean 98% and 95%).
Conclusion: With further development of the software we are aiming to build a comprehensive picture of functional recovery. Therefore, the analysis of other key aspects such as time spent sitting in
the chair, lying in bed, transfers or walking in the corridor will be added. This may also give more
insight into the kind of activity undertaken in their own rooms. Ultimately, the aim is to generate a
better understanding of early rehabilitation post stroke.
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Background: Instruments for evaluating unilateral spatial negligence (USN) usually use objects
like pen and paper, in target bisection or cancellation tests, but recent discussions have asked which
of the tests would be more accurate for detecting USN. The objective of this study was to evaluate
correlation between the gold standard (Star Cancellation Task - SCT) and a target cancellation and
bisection test. Methods: This was an observational study in patients with right hemisphere ischemic
stroke confirmed by computerised tomography, admitted to Botucatu School of Medicine Teaching Hospital. USN scores were obtained by SCT (gold standard), the Line Cancellation Task (LCT)
for target cancellation, and the Line Bisection Task (LBT) for line bisection. Sampling was by an
intentional non-probabilistic method and linear regression models were used to estimate level of
precision between the gold standard and the other tests. Results: Seventeen patients were evaluated between January and November 2012 (Mean age: 66+/-12 years; National Institutes of Health
Stroke Scale: 5+/-2,4; Modified Rankin Scale: 3+/-0,8; Ischemic stroke: 77%). The difference between LCT and LBT scales required equalising to evaluate which one compared better with STC.
The scale was standardised by subtracting each value from the mean and dividing it by the standard
deviation. Confidence intervals for the relationship between the SCT points and those obtained
from the other tests are identical, with IC95% = (0.04 – 0.07), showing no difference between them
(p<0.001), with r²=69.3% in the comparison with LCT and r²=75% with LBT. Conclusion: All tests
were considered sensitive for detecting USN in individuals after stroke, so when the gold standard
cannot be applied, either of the other tests can be used to accurately evaluate USN.

London, United Kingdom 2013
2019 Cerebral reorganization and recovery for physiotherapists
IMPACT OF THE STROKE UNIT IN FUNCTIONAL OUTCOME FOR STROKE INDIVIDUALS: TIME IS BRAIN IN REHABILITATION
G.J. LUVIZUTTO1, M.O. GAMEIRO2, S.M. COLENCI3, G.P. BRAGA4, R. BAZAN5
Botucatu School of Medicine, University Estadual Paulista Júlio de Mesquita Filho - UNESP,
Botucatu, BRAZIL1, Botucatu School of Medicine, University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL2, Botucatu School of Medicine, University Estadual Paulista
Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL3, Botucatu School of Medicine, University
Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL4, Botucatu School of Medicine, University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL5
Background: Recent years have seen a reduction in death from strokes with the implementation of
special help units, increasing the number of patients in rehabilitation. The objective of this study
was to evaluate the impact the Stroke Unit, with time between hospital discharge, first evaluation
in rehabilitation and its correlation with functional incapacity in individuals after stroke. Methods:
A retrospective study of medical records from stroke individuals at Botucatu University Hospital
(UNESP). The following data were noted: start of the ictal picture, time in hospital, hospital discharge date, and date of first evaluation at the rehabilitation centre; exclusion criteria were previous
Rankin≥1 and changes prior to picture installation, such as structural bone deformities, cognitive
deficiency, or associated neurological disease. Functional incapacity was measured by recording
Modified Rankin Scale (mRS) 180 days after ictus and individuals were divided into two groups
(before and after 2010, when the Stroke Unit opened). Intentional non-probabilistic sampling was
used; comparison between admission periods was by Mann-Whitney, chi-squared, and Fisher exact
tests. Results: Out of the 450 medical records consulted between January 2005 and December 2012,
159 were included; the rest failed exclusion criteria or had incomplete data. In the post 2010 group
patients were significantly older (p=0.002), time between hospital admission and release were significantly shorter (p=0.036), and patient distribution in relation to mRS underwent a change in relation to the pre 2010 period, increasing the percentage of patients classified as having mild incapacity
(mRS = 0 to 2; p=0.004; table 1). Conclusion: A reduction in functional incapacity was seen after
2010 due to the opening of the Stroke Unit with protocol standardisation, less time in hospital, and
early rehabilitation treatment.
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Table 1. Comparison of disability changed between the periods 2002-2009 and 2010-2012 of patients referred to rehabilitation.
Variável 2002 – 2009
(n = 79) 2010 – 2012
(n = 80) p value
Age on admission (y) 57 (10 – 90)
65 (32 – 90)
0,002 (1)
Male 49,4%
53,2%
0,634 (2)
Time admission-discharged (m) 10,5 (0 – 60)
7 (0 – 60) 0,036 (1)
Time discharged-rehabilitation (m)
1,3 (0 – 99)
1,0 (0 – 12)
0,095 (1)
Stroke			
Ischaemic
96,1%
95,0%
1,000 (3)
Hemorrhagic 3,9% 5,0%
Topography			
Ataxia 1,5% 0,0% 1,000 (3)
Hemiplegia 97,0%
100,0%
Paraplegia
1,5% 0,0%
mRS			
0a2
48,1%
72,2%
3 36,7%
15,2%
0,004 (3)
4 13,9%
10,1%
5 1,3% 2,5%
Legends: n: number of patients; y: years; m: months; mRS: modified Rankin Scale; (1) Mann-Whitney, (2) Qui-quadrado, (3) Fisher exact test

206 7. Nurses & AHP‘s Meeting

2020 Difficult cases
The management of patients with functional neurological disorder on a Hyper-acute Stroke
Unit.
K.A. Bull1, C. O’Neill2
University College Hospital, London, UNITED KINGDOM1, University College Hospital, London, UNITED KINGDOM2
Over a six month period an audit was completed on patients admitted to the Hyper-acute Stroke Unit
(HASU) at University College Hospital with a Functional Neurological Disorder.
The audit aimed to find out frequency of this patient group’s admission, their length of stay, diagnosis as documented on their discharge summary and how they were followed up.
This audit was completed by MDT therapy staff on the HASU and included patients seen by therapists between Monday-Friday. A patient was classed to be showing a functional Neurological disorder by the auditing therapists when symptoms were inconsistent on formal assessment and in function, for example collapsing weakness or variation with attention and symptoms were inconsistent
with known neurological disease but with personal beliefs of physiology and anatomy. Classification
was also made based on a clear CT and or MRI scan.
Over the audit period 26 patients were admitted with these signs. Length of stay varied from 24
hours to 6 days with an average stay of 3 days. A large disparity was found in terminology used to
describe the diagnosis on the discharge documentation showing inconsistencies of management.
Follow up arranged also differed between patients. Most patients with symptoms on discharge had
planned follow up in a neurology clinic bu those patients whose symptoms resolved were frequently
not followed up or a GP visit was advised.
Following the audit it was felt that a more consistent approach was required for this patient group
who were highlighted as being seen on a frequent basis. A pathway for management of patients with
neurological disorder was developed on the unit encompassing agreed terminology and MDT roles
and responsibility to provide best care and to facilitate recovery based on available research on management of these patients.
Work has begun with a Consultant with specialist interest in patients with Neurological disorder
within the Hospital Trust to create a clinic for early follow up to facilitate recovery and prevent readmission.

London, United Kingdom 2013
2021 Clinical care in dementia and behavioral changes after stroke for nurses
Reliability of Test Your Memory (TYM) test in screening for post-stroke cognitive impairment
in the acute phase
M. Alford1, K. Chatterjee2

2022 Clinical care in dementia and behavioral changes after stroke for nurses
Age, sex, social deprivation and their relationship to post-stroke depression in a large community sample.
N.M. Broomfield1, M.R. Walters2, J.J. Evans3

Countess of Chester Hospital, Chester, UNITED KINGDOM1, Countess of Chester Hospital,
Chester, UNITED KINGDOM2

University of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3

Background
Despite a high incidence of post-stroke cognitive impairment and its adverse effect on functional
outcome after an acute stroke, there is no quick and reliable cognitive screening tool available that
can help to ascertain the course of future rehabilitation programme. The Test Your Memory (TYM)
test is a recently developed general cognitive screening tool which has not been previously tested on
the acute stroke population. Our study was designed to determine the reliability of TYM in identifying cognitive impairment in acute stroke patients.
Method
Patients with an acute stroke, admitted to the Countess of Chester Hospital, were administered two
cognitive screening measures; the TYM and the Addenbrooke’s Cognitive Examination-Revised
(ACE-R) by a trained investigator in a random fashion, within the first two weeks of their presentation. TYM performance was compared using correlation co-efficient and areas under the receiver
operating curves (AUROC ) at a published cutoff point for the ACE-R used as a gold standard.
Result
24 patients, aged 73+/-12 (46% male) were recruited in the study. The correlation between the overall scores for the TYM and the ACE-R was highly significant, r=0.947 (p<0.001) with the TYM taking approximately 50% less time to administer as compared to ACE-R (16+/-4 vs. 29+/-7, p<0.001
respectively). The Sensitivity, Specificity and the Diagnostic Odds Ratio (DOR) for TYM was calculated at a pre-defined cutoff point (44-45) were 84%, 80% and 21 respectively. The AUROC for
TYM was 0.93 (p<0.05).
Conclusion
TYM could be used as a quick and reliable cognitive screening tool in the acute phase after a stroke,
particularly when the time of clinicians is limited.

Background: Few studies have explored the relationship between post-stroke depression (PSD) and
age and sex. No study has ever explored the relationship between PSD prevalence and social deprivation. We therefore aimed to document population level PSD prevalence, focusing on association
with patient age, sex and social deprivation.
Methods: Observational study using a large N= 3,828 community sample of stroke survivors attending general practice reviews April 01 2009 to March 31 2010 in Greater Glasgow, UK. Univariate
and multivariate analyses investigated association of PSD prevalence (on Hospital Anxiety and Depression Scale: depression sub-scale [HADS-D]) with age, sex and deprivation.
Results: 467(12.2%) of 3828 community dwelling stroke survivors had definite abnormal mood on
HADS-D (&#8805; 11). 45 (24.6%) of stroke survivors aged under 50 years had definite abnormal mood on HADS-D compared to 49 (5.9%) of over 80 year olds. 220 (12.8%) of women had
definite abnormal mood on HADS-D compared to 247 (11.7%) of men. 289 (17.6%) of most deprived stroke survivors had definite abnormal mood on HADS-D compared with 41 (6.3%) of least
deprived. On logistic regression, age and social deprivation but not sex contributed significantly to
variance in HADS-D score.
Conclusion: Using a conservative HADS-D cut-off, a moderate prevalence of definite abnormal
depression in community stroke survivors is observed, with prevalence increasing significantly in
younger and socially deprived stroke survivors.
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2023 Very old patients with multiple diseases including stroke for nurses and physiotherapists
A Cochrane systematic review of occupational therapy for care home residents with stroke
J.C. Fletcher-Smith1, C.S. Cobley2, M.F. Walker3, E.M.J. Steultjens4, C.M. Sackley5
University of Nottingham, Nottingham, UNITED KINGDOM1, University of Nottingham, Nottingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED KINGDOM3,
University of Applied Sciences HAN, Nijmegen, THE NETHERLANDS4, University of East Anglia, Norwich, UNITED KINGDOM5
Background
Around a quarter of care home residents in the USA and UK have had a stroke. Stroke is reported
to be the second most common cause of disability after dementia in a UK nursing home population.
75% of care home residents are classified as being severely disabled and those with stroke have
been described as a clinically complex population of frail elderly persons with a high prevalence
of co-morbid conditions. It is not known whether the same benefits of occupational therapy found
amongst community-dwelling stroke survivors, would be seen in the care home population. This
systematic review aimed to measure the effects of occupational therapy interventions targeted at improving, restoring and maintaining independence in activities of daily living (ADL) among stroke
survivors residing in care homes.
Methods
The lead reviewer searched the Cochrane Stroke Group Trials Register, the Cochrane Central Register of Controlled Trials, MEDLINE, EMBASE, CINAHL and nine other databases; four trials
registers; three ongoing trials registers; and hand searched seven journals. Randomised trials investigating the impact of an occupational therapy intervention for care home residents with stroke versus
standard care were selected for inclusion. Two reviewers independently assessed all titles and abstracts, selected trials for inclusion, and independently extracted the data to ensure reliability, with a
third reviewer resolving any discrepancies. The primary outcomes were performance in ADL at the
end of scheduled follow-up, and death or a poor outcome.
Results
The search strategy resulted in 1436 unduplicated titles. Of these, nine studies were reviewed in full.
One study, involving 118 participants met the inclusion criteria for inclusion in the review. One ongoing study also met the inclusion criteria but no data was yet available.
Conclusion
There was insufficient data to determine whether occupational therapy interventions can improve or
maintain independence in ADL for care home residents with stroke.
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2024 Physiotherapy and early rehabilitation including intensive care and artificial respiration
ICONS: Identifying Continence OptioNs after Stroke: Findings From a Randomised Trial.
L.H. Thomas1, C.L. Watkins2, D. Forshaw3, B. French4, C.J. Sutton5, M.J. Leathley6, B. Roe7, J.
Booth8, C.R. Burton9, E.M. McColl10, F. Cheater11, B. Carter12, K. Brittain13, H. Rodgers14, A. Walker15
On behalf of the ICONS Project Team and the ICONS Patient, Public and Carer Involvement
Groups.
University of Central Lancashire, Preston, UNITED KINGDOM1, University of Central Lancashire, Preston, UNITED KINGDOM2, University of Central Lancashire, Preston, UNITED
KINGDOM3, University of Central Lancashire, Preston, UNITED KINGDOM4, University of Central Lancashire, Preston, UNITED KINGDOM5, University of Central Lancashire, Preston, USA6,
Edge Hill University, Ormskirk, UNITED KINGDOM7, Glasgow Caledonian University, Glasgow,
UNITED KINGDOM8, Bangor University, Bangor, UNITED KINGDOM9,
Newcastle University, Newcastle upon Tyne, UNITED KINGDOM10, University of East Anglia,
Norwich, UNITED KINGDOM11, University of Central Lancashire, Preston, UNITED KINGDOM12, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM13, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM14, Glasgow University, Glasgow, UNITED KINGDOM15
Background
Urinary incontinence following acute stroke affects between 40%-60% of hospitalised patients.
National audit data suggest incontinence is often poorly managed. Conservative interventions (e.g.
bladder training) have been shown by Cochrane reviews to have some effect, but have not been tested with stroke patients.
Methods
A cluster randomised controlled pilot trial designed to provide preliminary evidence of the effectiveness of a systematic voiding programme (SVP) for the management of continence after stroke.
Stroke services were randomised to receive the SVP, the SVP plus supported implementation (using
facilitation to embed the SVP into routine practice), or usual care.
The primary outcome was presence/absence of urinary incontinence (Incontinence Impact Questionnaire, Avery et al 2004). Secondary outcomes included severity of urinary incontinence (Incontinence Severity Index, Sandvik et al 2006) and quality of life. Outcomes were measured at six (primary outcome point), 12 and 52 weeks after stroke.
Results
413 participants from 12 stroke services were recruited; 164 received the SVP, 125 the SVP plus
supported implementation and 124 usual care. At six weeks, for continence we found: odds ratio
(continent) SVP alone (vs. usual care) 0.90 (95%CI 0.51 to 1.62); odds ratio (continent) SVP +
supported implementation (vs. usual care) 0.59 (95%CI 0.34 to 1.03) and for severity: odds ratio
(worse) SVP alone (vs. usual care) 1.20 (95%CI 0.69 to 2.09); odds ratio (worse) SVP + supported
implementation (vs. usual care) 1.34 (95%CI 0.78 to 2.30).
Conclusion
Intervention groups showed no evidence of benefit compared with usual care on either continence or
ist severity at six weeks. Time from stroke onset to starting the programme was longer than anticipated with many yet to start or on it for a short time at six weeks post-stroke. Outcome at 12 weeks
may provide a more realistic picture of preliminary effectiveness; findings will be presented at the
Conference.

London, United Kingdom 2013
2025 Physiotherapy and early rehabilitation including intensive care and artificial respiration
THE NATIONAL STROKE AWARENESS CAMPAIGN: A STROKE OF SUCCESS?
I. Hartigan1, E. O’Connell2, N. Cornally3, E. Weather4, S. O’Brien5, B. Kilonzo6

2026 Physiotherapy and early rehabilitation including intensive care and artificial respiration
Physical function, psychosocial adaptation and hardiness post stroke
I. Hartigan1, G. McCarthy2, J. Hegarty3, D. O’Mahony4

University College Cork, Brookfield Health Science Complex, College Road, Cork, IRELAND1, University College Cork, Brookfield Health Science Complex, College Road, Corke,
IRELAND2, University College Cork, Brookfield Health Science Complex, College Road, Cork,
IRELAND3, University College Cork, Brookfield Health Science Complex, College Road, Cork,
IRELAND4, University College Cork, Brookfield Health Science Complex, College Road, Cork,
IRELAND5, University College Cork, Brookfield Health Science Complex, College Road, Cork,
IRELAND6

University College Cork, Brookfield Health Science Complex, College Road, Cork, IRELAND1, University College Cork, Brookfield Health Science Complex, College Road, Cork,
IRELAND2, University College Cork, Brookfield Health Science Complex, College Road, Cork,
IRELAND3, University College Cork, Brookfield Health Science Complex, College Road, Cork,
IRELAND4

Background Commonly, post stroke, many individuals may not achieve complete recovery. Therefore greater research is warranted to explain how individuals adapt to their condition. Empirical
Background:
stroke studies to date have focused on clinical and neurological factors post stroke. Stroke outcome
The launch of the FAST Campaign by the Irish Heart Foundation in May 2010 sought to increase
often emphasize motor aspects of recovery. However, physical function alone cannot account for
awareness of the warning signs of stroke and the need to treat stroke as a medical emergency. The
other mediating factors. Hardiness, a resilience factor, is a valuable theoretical construct, which may
FAST acronym refers to the main symptoms of stroke – Facial weakness, Arm weakness and Speech explain adaptation to life events such as stroke. There is no research examining the relationship beproblems, along with the warning that Time is critical therefore call the emergency services. The
tween physical function, psychosocial adaptation and hardiness post stroke. Methods A quantitative
aim of this study was to identify the influence of the campaign on the public’s recognition of the
cross-sectional, correlational, exploratory study was conducted. The primary aim of this study was
warning signs for stroke.
to determine the level of physical function, psychosocial adaptation and hardiness in patients at least
Method:
three months after experiencing their first stroke. The secondary aim is to examine the relationships
Descriptive pre and post comparative study design was conducted. Phase one was conducted in
between physical function, psychosocial adaptation, hardiness and status variables post stroke. ReApril 2010 prior to the campaign. Data was collected on a cross-section of the public (n=1925) to
sults Findings investigate the relationships between physical function, psychosocial adaptation and
obtain baseline information on stroke warning signs. Phase two involved collecting data from partic- hardiness post stroke. In addition, the inter-relationship between these concepts and their relationipants (n=688) 18 months after the campaign launch.
ship to other variables such as socio-demographic and clinical variables, post stroke are discussed.
Results:
Conclusion The consequences of stroke can result in a cascade of disruption to physical and psyThe age range of the majority of participants from both phases was between 30-50 years. Results
chosocial well-being including activities of daily life, relationships, roles, responsibilities and emfrom phase two reported that 93% heard or saw the campaign yet only 37% could recall the camployment. Hardiness is a personality trait that promotes optimum recovery when faced with a stroke.
paign name or the slogan. Participants were shown a list of symptoms and asked to identify which
This research informs healthcare professionals of how individuals adapt post stroke.
were stroke symptoms.
Table one summarises these findings. Logistic regression using PASW statistic 18 was also conducted to assess the impact of a number of factors on knowledge.
Table 1: Internationally recognised statements describing stroke symptoms
Conclusion:
From these results the campaign was well executed given the high percentage of participants recall
and the increase in the recognition of stroke symptoms. The name of the campaign ‘FAST’ had a
significant impact on the knowledge and action of participants. Future awareness campaigns need to
target older adults.
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2027 Physiotherapy and early rehabilitation including intensive care and artificial respiration
Interdisciplinary team with extended therapy team working model demonstrates functional
gains and short length of stay on Acute Stroke Unit
A.L. Wheat1
University Hospital of North Staffordshire, Stoke-On-Trent, UNITED KINGDOM1
Introduction: Acute Stroke patients require admission to an Acute Stroke Unit with a dedicated
stroke multi-disciplinary team to achieve the best outcomes. It is essential that there is patient flow
through the acute unit. Interdisciplinary teams have been shown to improve outcome and decrease
length of stay, but primarily in rehabilitation settings.
Method: Retrospective data collection on 20 patients who were admitted to the Acute Stroke Unit.
All patients received treatment by the specialist therapy team (Occupational Therapy and Physiotherapy) based on the Acute Stroke Unit following an interdisciplinary and functional approach integrated with the nursing team. The therapy team has a 7 day working model covering 12 hours. The
intensity of treatment was individual to patients’ needs. All patients were discharged to their normal
place of residence with support from the Early Supported Discharge Team.
Results: Of the 20 patients functional improvements were demonstrated by improving scores on the
Barthel Index (B.I), Natiional Instiute of Health Stroke Scale (NIHSS) and modified Rankin Scale
(mRs) when comparing admission and discharge scores. The mean change in scores was an increase
of 7 points for BI and,reduction by 6 points (NIHSS). The median change in mRS was 1 point. The
median length of stay on the Acute Stroke Unit was 4.0 days. The readmission rate was 10%.
Conclusion: Interdisciplinary working with extended therapy hours on an Acute Stroke Unit produces favourable functional outcomes, reduces length of stay having economic benefits and ensuring
flow through the Acute Stroke Unit.
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2028 Physiotherapy and early rehabilitation including intensive care and artificial respiration
Associations between Aerobic Capacity and Walking Capacity after Stroke; a Meta-analysis.
J.C. Outermans1, I. van de Port2, H. Wittink3, G. Kwakkel4
Hogeschool Utrecht University of applied science, Utrecht, THE NETHERLANDS1, Revant,
Breda, THE NETHERLANDS2, Hogeschool Utrecht University of applied science, Utrecht, THE
NETHERLANDS3, Free University Amsterdam, Amsterdam, THE NETHERLANDS4
Background Restoration of walking is a primary goal following a stroke. It has been shown that
walking capacity, defined as walking speed and walking distance, and peak aerobic capacity (VO2peak) are both decreased after stroke. Recent meta-analyses on the effect of aerobic exercise on
walking capacity showed positive results for aerobic training. However, despite the fact that these
results suggest that VO2peak is associated with walking capacity, the true relationship between them
remains unclear. The purpose of this systematic review therefore was to summarize available evidence on the associations between VO2peak and walking capacity after stroke. Methods Medline,
CINAHL, Embase, Cochrane and Sport discus were searched for relevant publications. The terms
stroke, aerobic capacity and walking capacity were used to develop search strings. RCT’s or other
studies reporting relevant associations at baseline, cross-sectional studies, and longitudinal studies
were included. Methodological quality of the studies was assessed and a meta-analysis was performed on the reported correlations. Results Thirteen studies out of 998 retrieved citations were included. Six studies reported significant correlation coefficients between walking speed and VO2peak, ranging from r = 0.29 to 0.54. Ten studies reported significant correlation coefficients between
walking distance and VO2peak, ranging from r = 0.37 to 0.74. The meta-analysis showed overall
correlation coefficients of 0.43 (95%CI: 0.31; 0.53) and 0.55 (95%CI: 0.46; 0.63) between walking
speed and VO2peak and walking distance and VO2peak respectively. Conclusion The methodological quality of the studies was low. There is a positive relationship between VO2peak and walking
capacity, the correlation coefficient of walking speed with VO2peak was low and was moderate for
walking distance with VO2peak.

London, United Kingdom 2013
2029 Stroke care problems
Intention to change and actual change in lifestyle behavior after TIA or minor ischemic stroke
D. Brouwer- Goossensen1, H.F. Lingsma2, L. van Genugten3, D.W.J. Dippel4, P.J. Koudstaal5,
H.M. den Hertog6

2030 Stroke care problems
What matters to people after stroke? Using an innovative communication framework to interview people with aphasia about stroke rehabilitation outcomes
F. van Wijck1, H. Moore2, J. Morris3, J. Law4, L. Salisbury5, J. Dennis6, T. Kroll7

Erasmus Medical Center, Rotterdam, THE NETHERLANDS1, Erasmus Medical Center, Rotterdam, THE NETHERLANDS2, Erasmus Medical Center, Rotterdam, THE NETHERLANDS3,
Erasmus Medical Center, Rotterdam, THE NETHERLANDS4, Erasmus Medical Center, Rotterdam,
THE NETHERLANDS5, Erasmus Medical Center, Rotterdam, THE NETHERLANDS6

Institute for Applied Health Research, Glasgow Caledonian University, Glasgow, UNITED
KINGDOM1, School of Nursing & Midwifery / Social Dimensions of Health Institute, University
of Dundee, Dundee, UNITED KINGDOM2, School of Nursing & Midwifery / Social Dimensions of
Health Institute, University of Dundee, Dundee, UNITED KINGDOM3, Institute of Health and Society, University of Newcastle, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM4,
University of Edinburgh, Edinburgh, UNITED KINGDOM5, NHS Greater Glasgow and Clyde,
Glasgow, UNITED KINGDOM6, School of Nursing & Midwifery / Social Dimensions of Health Institute, University of Dundee, Dundee, UNITED KINGDOM7

Background: Lifestyle behavior change may be an effective way to reduce stroke recurrence. However, little is known about how to deliver effective lifestyle interventions after stroke. In this study,
we aimed to assess intention to change and actual change in lifestyle behavior after TIA or minor
ischemic stroke. We also explored the effect of self-efficacy and fear on both intention and actual
change.
Methods: Eighty patients with TIA or minor ischemic stroke were included in the first week after
their visit to our TIA clinic or admission to the stroke unit. All patients completed questionnaires
on behavior intention, self-efficacy, fear, physical activity, diet and smoking at baseline and at 3
months. We studied relations between intention to change at baseline and actual behavior change after 3 months and the influence of self- efficacy and fear on behavior intentions and change with multivariable logistic or linear regression.
Results: Twenty-six (33%) patients changed their lifestyle by improving more than 30 minutes
in physical activity a day and 8 patients (30%) stopped smoking. None of the patients improved
their dietary behavior. We found a relation between intention to change physical activity and actual
change (aOR 2.14, CI 1.67- 3.95). Patients with high self-efficacy had significantly higher intention
to stop smoking (abeta 0.65, CI 0.35- 0.94), increase physical activity (abeta 0.46, CI 0.19- 0.73)
and improve diet (abeta 0.31, CI 0.04 -0.58). Fear was significantly associated with increased intention to stop smoking (abeta 0.05, CI 0.01- 0.96) and improve diet (abeta 0.04, CI 0.00- 0.07). We
found no relations between fear or self- efficacy and actual lifestyle behavior change.
Conclusion: Intention to change was associated with actual change only for physical activity. Fear
and self- efficacy were related with behavior intentions, but not with actual lifestyle change.

Background: It is unclear whether outcome measures, used by therapists in community stroke rehabilitation, are considered meaningful and accessible by stroke patients themselves. There is a particular dearth of research on the views of stroke patients with aphasia. Their views are critical to understand their rehabilitation needs and goals, and for the development of patient-centred, equitable
services. This study is part of a larger project that compares and contrasts stroke patients’ views on
their rehabilitation goals with current assessment practice. The aim of this study was to explore the
views of stroke patients with aphasia on the relevance and accessibility of outcomes used by therapists.
Method: Participants with aphasia, currently engaged in community stroke rehabilitation across
Scotland, were recruited. This study used Talking Mats TM, a novel communication framework and
speech therapy support tool, which represents discussion topics pictorially as symbols placed along
a visual scale on a mat. Talking Mats were used to adapt the format of interviews previously conducted with a larger group of stroke participants without aphasia (n=30). Interviews were videotaped
and content analysed to explore links between which domains were important to participants and
how progress in these domains was assessed.
Results: Six participants (4 males, mean age 62, range 32-75 years), engaged in interviews using
Talking Mats TM. The method was successful in facilitating discussion about relevant life domains.
Participation as defined by the WHO ICF was important to all participants. Particularly, participation
in interpersonal relationships and domestic life were key domains. The accessibility of PROMS was
not rated favourably however.
Conclusion: Talking Mats enabled people with aphasia to engage with research on stroke rehabilitation. There are gaps between domains considered important by stroke patients with aphasia and
those assessed in community stroke rehabilitation.

Poster Session Nurses/AHP’s

211

22. European Stroke Conference
2031 Stroke care problems
Stroke unit team members’ preferences and usage of strategies for handling ethical problems
in sudden and unexpected death by stroke
Å. Rejnö1, E. Danielson2, L. Berg3

2032 Stroke care problems
Task specific home based training to improve balance and mobility in patient with chronic
stroke - a case report
P. Kumar1

The stroke unit, Skaraborg Hospital Skövde, Skövde, SWEDEN1, Institute of Health and care
Sciences, University of Gothenburg, Göteborg, SWEDEN2, Institute of Health and care Sciences,
University of Gothenburg, Göteborg, SWEDEN3

University of West of England, Bristol, UNITED KINGDOM1

BACKGROUND AND PURPOSE:
People with hemiparesis following a stroke tend to show delayed reactions which often comprises
Background
their dynamic balance and result in potential falls. The purpose of this case report is to demonstrate
In end of life care ethical decisions often come to the fore not least when death occurs suddenly and the application of task-specific functional rehabilitation to improve balance and reduce the incidence
unexpected. Research on ethical problems in the care of dying patients has been carried out extenof fall in a patient with stroke.
sively but not from the perspective of stroke care. From the area of stroke research the main focus of CASE DESCRIPTION:
ethics has not been on issues related to end-of-life.
The patient was a 64 year-old woman with left sided-hemiparesis resulting from a thalamic bleed
Methods
2 years ago.She reported recent falls (n=3) at home in the preceding 2 weeks prior to the assessStroke team member’s (carers) preferences and usage of strategies for handling ethical problems
ment. Examination revealed decreased balance and reduced confidence with activities of daily living
were explored utilizing a study-specific form and interviews. Participants were carers in stroke unit
(ADL), especially getting in and out of bathtub. Six weeks of home-based rehabilitation included
care; physicians, registered nurses and enrolled nurses from two associated county hospitals in west- dynamic balance exercises, task specific exercises (sit to stand, step-up, stairs), functional exercises
ern Sweden, providing both acute and rehabilitative stroke care. Twenty-four expressions for ways
in standing and manipulation of objects during walking. Pre-treatment and post-treatment outcome
of handling ethical problems were listed in the form and the carers were asked to state their prefermeasures included timed single leg stance, Berg Balance Scale (BBS) score, number of falls, and
ence and usage for each. The filled out forms served as starting point for the individual interviews.
self-reported patients’ perception of improvement. The treatment time was 45 minutes/day, three
Content analysis with both quantitative and qualitative parts was utilized in the analysis.
times a week which was administered by a neuro-physiotherapist.
Results
OUTCOMES:
Through the analysis the 24 ways of handling ethical problems were reduced to nine strategies, of
Improvement in timed single leg stance (3 seconds to 9 seconds), BBS score (38 to 49), and number
which six were preferred and three were not preferred by the carers (table 1). A shift from how the
of falls (3 to 0) was noted. Patient noted overall improvement and felt more confident in carrying out
strategies were preferred to how they were used was noted. The analysis further revealed eight hinADL’s at home. Patient now felt independent in getting in and out of the bathtub.
drances to use the strategies as preferred, stated by the carers. The hindrances can be ordered from
DISCUSSION:
internal to external hindrances (table 2).
This case report demonstrates potential benefits of a 6 weeks home based task-specific functional
Conclusion
training to improve balance, mobility and ADL’s in a chronic patient with stroke.
The preferred strategies hold the ethical principles of beneficence and human dignity as key conConclusion: Encouraging improvements such as these strongly suggest the need for larger studies
cerns. Even the not preferred strategies rest on the ethical principle to do good. The carers reasons
that would explore this type of intervention in more detail.
for using the not preferred strategies was stated to be, to do what was perceived to be in the patient’s
best interest. The shift in responses from how strategies are preferred to how they are used, was
shown to be affected by perceived hindrances to use strategies the preferred way.
Table 1 Preferred and not preferred strategies
Preferred strategies

Not preferred strategies

Change decisions made if the situation changes
Discuss with next of kin or the team
Inform next of kin
Meet the requests of next of kin

Continue treatment (e.g., drip)
Decide against the will of next of kin
Withhold decision

Support next of kin
Unanimity with next of kin or within the team

Table 2 Hindrances to use the strategies as preferred, presented from internal to external hindrances
Hindrances to use the strategies as preferred
Own shortcomings and personal characteristics
Knowledge and experience
Communication
Next of kin and their reactions influence and direct
Approaches to work/organization/routines
Resources and priorities
Limitations and prerequisites inherent in the professional role
Conditions of reality
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Implementing a Stepped Approach to Psychological Care Across the Stroke Pathway:
A Survey to Identify Existing Staff Attitudes, Knowledge and Skills, aiming to Maximise existing Resource Use.
M.S. Heinke1, C. Julien2, L. Blubert3, R. Simkiss4
Improving Access to Psychological Therapies, iCope service, Camden and Islington NHS
Foundation Trust, London, UK, London, UNITED KINGDOM1, Rehabilitation and Health
Psychology Service, Barts Health NHS Trust, London, UK, London, UNITED KINGDOM2, Community Stroke Team, Barts Health NHS Trust, London, UK, London, UNITED KINGDOM3, Rehabilitation and Health Psychology Service, Barts Health NHS Trust, London, UK, London, UNITED
KINGDOM4

2034 Stroke care problems
Discovering actual pathways for people with stroke in London
H.J. Cutting1, A. Rudd2, J. Lailey3
North East London Cardiovascular and Stroke Network, London, UNITED KINGDOM1,
Guys and St Thomas Hospital Trust, London, UNITED KINGDOM2, North East London Cardiovascular and Stroke Network, London, UNITED KINGDOM3

Background
The Pan London Stroke Group (PLSG) suspected that a significant number of stroke survivors were
being transferred from acute stroke units (ASU) to inpatient units in order to continue rehabilitation. These units were not part of the identified London model and had therefore not been reviewed
against existing quality standards.
Background
Method
NHS Stroke Improvement (2011) recommend a stepped-care approach to providing psychological
Inpatient units were identified that were not designated ASUs, but provided rehabilitation to more
care after stroke. This means that all staff are competent at dealing with the psychological probthan 10 stroke survivors each year. The context and structure, such as staffing levels and length of
lems common to many or most people with stroke (level 1). All staff also know what to do when
stay, were collected via questionnaire. Service delivery in each unit was explored through visits and
problems interfere with rehabilitation (levels 2 & 3). Prior to implementing a stepped-care training
discussion with the PLSG led by the clinical lead for stroke in London. The quality of care offered
programme, a measure was developed to identify existing attitudes, knowledge and skills about psy- was measured against existing standards developed for London acute stroke units.
chological care after stroke, with a view to engaging staff, tailoring training and maximising existing Results
resources.
20 units were identified across London that were not designated ASUs, but manage more than 10
Method
stroke survivors each year. Data indicated that there are wide variations in the number of units availA non-standardised questionnaire was developed, aiming to identify staff attitudes towards knowlable across London, and variation in staffing levels, length of stay and intensity of rehabilitation.
edge and skills about provision of psychological care after stroke. This included assessment, interConclusions
ventions, existing screening procedures, plus barriers to providing psychological care. Staff across
This study has provided a map of the inpatient pathway of care in London, which was previously
the stroke pathway (inpatient acute, inpatient rehabilitation and community multi-disciplinary
unknown. Many patients in these units still require active rehabilitation and it seems appropriate to
teams) were interviewed to complete the measure.
use standards for ASUs as the benchmark against which to compare services. If stroke survivors are
Results
going to be recommended for inpatient rehabilitation at a different facility to ASU there need to be
Forty-nine staff members, representing the main professional groups across the stroke pathway,
clearly identified clinical rationale.
completed the survey. Staff identified psychological care as very relevant to their work. Lack of time Although the configuration of hyper-acute stroke units and ASUs has parity across the capital the
and reduced confidence were the major barriers to providing psychological care. Most staff had pri- data collected through this project would suggest that the use of these units varies considerably and
or training in communication skills. Few had been trained in psychological skills. Staff priorities for further investigation is warranted.
training were understanding adjustment after stroke, identifying and screening for distress, motivational interviewing and supporting distressed families.
Conclusion
To tailor the introduction of a stepped care approach to providing psychological care across a stroke
pathway, a survey was developed to identify specific training needs for staff. In engaging with staff
needs, training was developed to maximise use of existing resources and develop skills, to embed
psychological care throughout the stroke pathway.
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Involving people with severe communication disability and cognitive impairment in stroke research
R. Allison1, C. Kilbride2, I. Frampton3, J. Marsden4

2036 Stroke care problems
ADHERENCE TO ORAL ANTICOAGULANT TREATMENT IN STROKE PATIENTS
Z. Tulek1, R.R. Cekmegeli2, C. Polat3
Istanbul University Florence Nightingale School of Nursing, Istanbul, TURKEY1, Istanbul
Training and Research Hospital, Istanbul, TURKEY2, GATA Haydarpasa Military Hospital, Istanbul, TURKEY3

TORBAY & SOUTHERN DEVON HEALTH & CARE TRUST, NEWTON ABBOT, UNITED KINGDOM1, Brunel University, LONDON, UNITED KINGDOM2, UNIVERSITY OF EXETER, EXETER, UNITED KINGDOM3, UNIVERSITY OF PLYMOUTH, PLYMOUTH, UNITED
KINGDOM4
Aim: Warfarin is the most frequently used medication for reducing risk of thromboembolic complications in stroke patients with atrial fibrillation. Nonadherence, frequently goes unreported by paBackground: Stroke is the principal cause of severe adult disability, but research studies frequenttients, may lead to considerable health risks. This study aims to determine adherence to warfarin in
ly exclude people with more severe communication disability and cognitive impairments, leading
stroke patients.
to difficulty with generalisability of results. Care of the Arm after STroke (CAST) is a longitudinal
Methods: This descriptive cross sectional study has been carried out in a stroke outpatient clinic in
study of people with a severely affected arm. A key tenet is to be maximally inclusive, with no peo- a state hospital. 99 consecutive stroke patients, able to communicate and using warfarin for min 6
ple with stroke excluded on the basis of age, communication or cognition.
months, were assessed by face to face interview. Patients have been assessed by MedTake to deterMethods: To promote an individual’s ability to participate in decision making about the study, remine adherence, modified Morisky to measure knowledge and motivation about medication use,
searchers used enhanced communication techniques and repeated visits to give information in small HADS, MMSE, Barthel index, modified Rankin Scale and EQ-5D QoL scale. For data analysis
amounts. Capacity to make a decision was assessed using the Mental Capacity Act, and personal
SPSS program (version 16.0) was used. Descriptives, student t, ANOVA, Pearson correlation tests
consultees were approached if necessary. Participants cognition was assessed with the Mini Mental
were used. All parameters which showed significance (p<0.05) was entered into logistic regression
State Exam (MMSE) and communication was assessed by a speech therapist with Addenbrookes
analysis.
Cognitive Exam Revised language section (ACER-L) recorded. Data have been collected for the
Findings: Age of patients were 68.6 (range 46-93). 55% of the patients were male with a low edufirst eighty-five participants.
cational background, married and retired/housewife. They were mostly living at home, with their
Results: Average age of participants is 74 years (range 38-94). Twenty-eight (33%) participants had family. Patients had stroke for 5.9 years. Most of them were independent in ADLs and ambulatory.
aphasia, thirty-six (42%) were dysarthric, and forty-six (54%) had cognitive impairment. Nineteen
Patients had been using warfarin for 51.2 months (6-156) and only 62.6% were taking medicines
participants (22%) were assessed as not having capacity to make a decision and personal consultees on their own, the rest of the patients were given medications by a spouse or daughter. 72.7% visgave assent on their behalf. Of those who were assessed as having capacity MMSE scores ranged
ited hospital regularly for INR checks. Their MedTake score was 78.6 (35-100). Their knowledge
from 9 to 30; with ACER-L scores from 3 to 25. Of those who did not have capacity MMSE scores
and motivation were moderate (2.6, 2.4, range 0-3). But 30.3% reported that they sometimes forgot
ranged from 0 to 14; with ACER-L scores from 0 to 9.
to take medications. Many associations were found in univariate analysis but in regression most of
Conclusion: Our data on cognitive impairment and capacity show similar results to findings in stud- them lost significance; older age, longer duration of stroke and taking medications predicted nonadies of research recruitment of people with dementia. Using a range of resources to facilitate involve- herence while motivation and mental functioning facilitated adherence. And also medication adherment, and by engaging with personal consultees, it has been possible to include significant numbers ence was found to be correlated with quality of life.
of people with severe cognitive impairment and communication disability in stroke research.
Conclusions: Given a suboptimal adherence to medication and its correlation with quality of life,
stroke patients should be assessed and supported for adherence.
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Patterns of stroke caregiving within Thai families.
A. Sukwatjanee1
Faculty of Nursing, Srinakharinwirot University, Nakonnayok, THAILAND1
Background: Stroke has been recognized as the disease burden among Thai people. Their impairments of communication and daily activities require assistance from caregivers. The caregivers generally are family members of the stroke patient. In addition, caregiving within Thai families is based
on culture and beliefs of caregivers. Given the limited information of their caregiving behaviors, this
study sought to explore patterns of caregivers’ behaviors that influenced stroke caregiving within
Thai families.
Methods: A total of 40 participants who had provided care to the stroke patient were contacted to
take part in the study. Data were obtained through use of the Barthel Index, demographic sheet,
interviews and observations. The home health nurses and health care volunteers went to visit and
interviewed the participants to obtain the demographic and Barthel Index, measuring activity of daily living, data. Interviews and observations were also conducted at the stroke caregivers’ homes.
Throughout the data gathering process, information was recorded in a tape recording and field notes.
Descriptive statistics were used to calculate the Barthel Index scores and demographic data. Qualitative data from interviews and observations were analyzed via content analysis.
Results: The caregivers who had well communication skills were found to have effectively caregiving. Female members of the stroke families who were unmarried and had a few job responsibilities
were found to be the most involved in providing caregiving. The finances played an important part
in caregiving in terms of paying bills for basic things. The satisfaction influenced how pleasurable of
caregiving behavior. In addition, all participants were Buddhist, it is of great merit to pay respect to
older parents and expect nothing in return.
Conclusion: The patterns of stroke caregiving within Thai families were found to be influenced by
the communication skills, demographic background, finances, satisfaction, and religious beliefs.
The results of this study provide nurses with a better understanding of the caregiving patterns, especially as it exists in Thai families.

2038 Stroke care problems
ASSESSMENT OF NUTRITIONAL STATUS OF STROKE PATIENTS: PRELIMINARY
RESULTS
Z. Tulek1, S. Altin2, H. Kucukoglu3, S. Baybas4
Istanbul University Florence Nightingale School of Nursing, Istanbul, TURKEY1, Bakırkoy
Mental Health and Neurology Training and Research Hospital, Istanbul, TURKEY2, Bakırkoy Mental Health and Neurology Training and Research Hospital, Istanbul, TURKEY3, Bakırkoy Mental
Health and Neurology Training and Research Hospital, Istanbul, TURKEY4
Aim: Stroke patients has a considerable risk of malnutrition and malnutrition may increase lenght
of stay at hospital, complications and mortality. This study is part of a larger longitudinal research
assessing nutritional status and its determinants in stroke patients, and preliminary results of patients
attending to an outpatient clinic will be presented.
Methods: This descriptive cross sectional study has been carried out in a mental and neurological
hospital. 76 consecutive patients who attended to a stroke outpatient clinic with first time acute
stroke were recruited and assessed by face to face interviews. Patients have been assessed by a form
questioning sociodemographics, Mini-Nutritional Assessment (MNA-short form), Barthel index and
modified Rankin Scale. For data analysis SPSS program (version 16.0) was used. Descriptive data,
Mann Whitney U, Kruskal Wallis and Spearman tests were used. All parameters which showed significance (p< 0.05) was entered into logistic regression analysis.
Findings: Age of patients were 62.1 (SD 12.9, range 30-84). 60% of the patients were male with a
low educational background, married and retired. They were living at home and with their family.
Patients had stroke for 20.8 months, majority had ischemic stroke. Most of them were independent
in activities of daily life (mean Barthel score 73.4) and ambulatory (mean Rankin score 2.2). According to MNA scores 39.5% of the patients had risk of malnutrition. 27.6% had an involuntary
weight loss, 17.1 had (mild) difficulty in swallowing and 19.7% reported that they needed a modified consistency (puree like). 3.9% of the patients were supported by enteral supplements. In regression analysis, rankin score, need for eating (determined by barthel), older age, shorter duration of
stroke, having hypertension, higher number of concomitant disease and higher weight loss predicted
malnutrition.
Conclusions: Given a general ﬁnding of malnutritional state identiﬁed for these patients, there is
scope for assessment (especially for patients who have a higher risk) and development of nutritional
status for stroke patients.
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2039 Stroke care problems
Neurological characteristics of acute stroke patients who accidentally fall during hospitalization
Y. Hatakeyama1, M. Nakazaki2, T. Mori3, S. Sone4, Y. Oshimi5, Y. Eguchi6, Y. Naitou7, H. suzuki8,
I. tuchiya9
Stroke Center Shonan Kamakura General Hosupital,, Kamakura, JAPAN1, Department Of
Stroke Treatment. Shonan Kamakura General Hosupital, Stroke Center, Kamakura, JAPAN2, Department Of Stroke Treatment. Shonan Kamakura General Hosupital, Stroke Center, Kamakura,
JAPAN3, Stroke Center Shonan Kamakura General Hosupital,, Kamakura, JAPAN4, Stroke Center
Shonan Kamakura General Hosupital, Kamakura, JAPAN5, Stroke Center Shonan Kamakura General Hosupital, Kamakura, JAPAN6, Stroke Center Shonan Kamakura General Hosupital, Kamakura,
JAPAN7, Stroke Center Shonan Kamakura General Hosupital, Kamakura, JAPAN8, Stroke Center
Shonan Kamakura General Hosupital, Kamkura, JAPAN9

2040 Stroke care problems
The impact of stroke on couple relationship functioning
P.R. Jones1, C.R. Burton2, J. Rycroft-Malone3
Bangor University, Bangor, UNITED KINGDOM1, Bangor University, Bangor, UNITED KINGDOM2, Bangor University, Bangor, UNITED KINGDOM3

Background
Stroke survivors who have limited functional disease usually return home to be supported by their
close family. While physical functioning can remain relatively unaffected, emotional and cognitive
impairments are higher than age-matched healthy individuals. Informal caregivers experience severe
strain and burden, often resulting in isolation and burn out. The aim of this qualitative study was to
examine the impact of a stroke on couple relationship functioning 12 months after discharge.
Methods
Six spousal couples (patient median Barthel Index score = 14.5, Range = 13-18) were recruited from
Purpose: Along with improvement of motor function and expanding of activity area in a stroke
a larger quantitative study. Each couple was interviewed as a pair rather than separately, with the
ward, the risk of accidental falls increases in acute stroke patients. To prevent such accidents, we ret- interviews being digitally audio-taped and the transcripts analysed to identify key themes associated
rospectively analyzed characteristics of patients who accidentally fell during hospitalization. Methwith the couples’ relationships.
ods: We analyzed consecutive acute stroke patients 1) who were admitted from September 2010 to
Results
December 2012 inclusive, 2) with a diagnosis of acute stroke within five days, and 3) who acciden- The couples did not return to their pre-stroke relationship status 12 months post-stroke. Significant
tally fell during hospitalization. We investigated the patients’ baseline characteristics, neurological
issues related to the way spouses coped with mood and cognitive changes in their partner; highlightfindings on admission, stroke subtypes, stroke location, and neurological findings including motor
ing gender differences that influenced role responsibilities. There was a lack of tailored information
function, higher cortical dysfunctions, and activity status on the day of the fall. We evaluated mothat responded to their identified needs; and a lack of support from health care professionals for both
tor function by the Brunnstrom recovery stage (BRS). Results: During the study period, 1784 acute
the stroke survivor and family carer. Adapting to a stroke reduced life satisfaction, particularly in
stroke patients were admitted to our stroke center, and we analyzed 41(2.3%) patients who met the
terms of social and leisure activities.
inclusion criteria. Their mean age was 77.0 years old, 14 (34%) patients were female. There were
Conclusion
31 (75%) patients with cerebral infarction and 10 (25%) with intracranial hemorrhage. 33 (56%)
These findings suggest that the effects of a stroke lead to greater family disruption than is recognised
patients had ischemic core lesions or hematoma of the right supratentorial region, 11 (27%) at left
by health care professionals. Due to better acute provision the disabling effects of a stroke are besupratentorial region, and 7 (17%) at infratentorial region. Median NIHSS score on admission and
coming less severe; however the impact of such trauma on family relationships persists into the
discharge was 4, respectively. The average duration from admission to the day of the fall was 5.3
long-term. Health professionals should focus on the way the stroke affects the relationship between
days. On the day of the fall, 22 (54%) patients had higher cortical dysfunction including agnosia or
the stroke survivor and spouse. Recognising and strengthening the spousal role in stroke recovery
neglect in 12 patients, aphasia in 6 patients, and dementia in 4 patients respectively. Median BRS at will reinforce their resilience leading to improved quality of life for both partners.
the fall wasⅤ-Ⅳ-Ⅴ. Conclusion: In acute stroke patients who fell during hospitalization, there were
more patients with right supratentorial lesions, higher cortical dysfunction, especially neglect or agnosia, and mild hemiparesis. In a setting of acute stroke, these patients might have a higher risk of
falling.
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2041 Stroke care problems
Ageism and sexism in care and rehabilitation of Danish stroke patients: a thing of the past. A
nation-wide Danish quality control study of 93 931 stroke patients
M. Lehmkuhl1, G. Walløe2, C. Dehlendorff3, T.S. Olsen4

2042 Stroke care problems
Facilitators and barriers to undertaking a Constraint Induced Movement Therapy (CIMT)
protocol in sub-acute stroke: a synthesis of the literature
K.A. Jarvis1, S.M. Hunter2, N.M.J. Edelstyn3

The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK1, The Stroke
Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK2, Danish Cancer Society Research Center, Copenhagen, DENMARK3, The Stroke Unit, Frederiksberg University Hospital,
Frederiksberg, DENMARK4

University of Liverpool, Liverpool, UNITED KINGDOM1, Keele University, Keele, UNITED
KINGDOM2, Keele University, Keele, UNITED KINGDOM3

Background
Quantitative systematic reviews indicate that, for a sub-group of stroke survivors, Constraint InBackground: Ageism and sexism in rehabilitation/care of stroke patients are still being reported.
duced Movement Therapy (CIMT) is effective in increasing function in the contralesional upper
This has contributed to an increased focus on rehabilitation/care in stroke and establishment of a
limb. However, CIMT is not routinely provided. Therefore, there is a need to understand the issues
Danish nationwide stroke register in 2003 with the aim of monitoring quality of stroke care/rehabil- that might facilitate or deter use of CIMT.
itation. We studied relations between age and sex and indicators of quality in stroke care/rehabilita- Objective: To synthesise the reported facilitators and barriers to undertaking CIMT in sub-acute
tion.
stroke, as perceived by therapists and stroke survivors.
Methods: A registry of all hospitalized stroke patients in Denmark included 93 931 patients with
Method
evaluations of age, sex, civil status, residence, stroke severity (Scandinavian Stroke Scale (SSS)
A systematic search was conducted using keywords: stroke, cerebrovascular accident, constraint
0-58), computed tomography and cardiovascular risk. We studied the independent association beinduced movement therapy, constraint induced therapy, forced use, upper limb, upper extremity, in
tween sex and age and fulfillment of quality-of-care criteria of physiotherapy (PT), occupational
MEDLINE, CINAHL, SCOPUS, AMED and PsycINFO databases. All studies reporting relevant
therapy (OC) and nursing care (NC) (in regard to dysphagia/nutrition) set by the National Board of
qualitative data were included. Two researchers independently selected studies and assessed methHealth i.e. assessment within 2 days from admission. Analyses were based on logistic regression
odological quality of the included studies. Data were analysed using thematic content analysis.
modeling.
Results
Results: Mean age 72.0 years, 48% women, mean SSS 41.5. PT: no significant relation between
Ten studies were included. All studies were predominately quantitative in design; the qualitative
timely assessment and sex (OR 1.03; CI 0.94-1.13); timely assessment increased significantly as age findings were not underpinned with an appropriate theoretical perspective or study design. Three
increased (OR 1.19; CI 1.05-1.36). OC: no significant relation between timely assessment and sex
themes emerged: satisfaction in provision of the CIMT protocol, impact on functional tasks and po(OR 1.03; CI 0.94-1.12) and age (OR 1.03; CI 0.91-1.16). NC (dysphagia): no significant relation
tential risks. Conclusions about the facilitators and barriers to undertaking CIMT in sub-acute stroke
between timely assessment and sex (OR 0.96; CI 0.86-1.07), and age (OR 0.91; CI 0.78-1.06). NC
were not possible, due to the poor methodological quality, and the limited amount of qualitative evi(nutrition): no significant relation between timely assessment and sex (OR 0.99, CI 0.94-1.05); time- dence.
ly assessment decreased significantly as age increased (OR 0.86; CI 0.80-0.93).
Conclusion
Conclusion: Monitoring of quality of stroke care/rehabilitation in Denmark revealed no evidence of There is very limited qualitative evidence about this complex intervention. To further the implemensexism. There was an inverse relation between age and assessment of nutritional status but no asso- tation of CIMT, additional qualitative studies are required. Future studies should have a clear theociation regarding PT, OC and dysphasia indicating that ageism is being a thing of the past in care/
retical perspective, follow an established qualitative study design and take measures to ensure overrehabilitation of stroke patients in Denmark.
all rigour and trustworthiness.
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Fatigue and the Energy Expenditure of Gait Post-Stroke
H. Kavanagh1, N. Murphy2, J.A. Harbison3, J.M. Hussey4

2044 Management of diabetes, hypertension and inflammation
Best feet forward: improving foot care of stroke patients with diabetes
I. De Sousa1, A. Amorim2, J. Slark3

St. James’ Hospital & Trinity College Dublin, Dublin, IRELAND1, St. James’ Hospital, Dublin,
IRELAND2, Trinity College Dublin & St. James’ Hospital, Dublin, IRELAND3, Trinity College
Dublin, Dublin, IRELAND4

Imperial College Healthcare NHS Trust, London, UNITED KINGDOM1, Imperial College
Healthcare NHS Trust, London, UNITED KINGDOM2, Imperial College Healthcare NHS Trust,
London, UNITED KINGDOM3
Background: Diabetes is a condition in crescendo and a major risk factor for stroke. Impairment
caused by stroke can put patients with diabetes at increased risk of developing foot problems. The
aim of this study is to understand how HASU (Hyper-Acute Stroke Unit) nurses perceive the importance of foot care and its key care aspects.
Methods: All stroke patients with diabetes admitted in our institution during the months of October
and November 2012 were included in a retrospective audit of medical notes of patients, using an
audit tool produced for this purpose. We excluded those who had received care from any of the researchers.
Results: Seventeen patients were included. Foot inspection was documented in 2 of 17 patients
(11,8%) but not from a HASU nurse. No data could be found on foot education provided to the
stroke patient. Four of 17 patients (23,5%) were referred to the Diabetes Specialist Nurse using the
diabetes assessment tool, all due to persistent hyperglycaemia. However, analysis showed that 13 of
17 patients (76,5%) should have been referred for the same reason.
Lesion of stroke and ability of patient to self-care was never documented by HASU nurses. Nevertheless, in 1 of the 4 referrals (25%) made, the assessment also highlighted a significant education
needed for that patient.
Conclusion: Foot care for the stroke patient with diabetes is not taken into consideration in the initial assessment done by HASU nurses. Glycaemic control takes over the more holistic care approach
that is needed to prevent amputations, reduce costs and improve quality of life for these patients.
However, hyperglycaemia in acute stroke is still challenging.

Background: Fatigue is a common and distressing symptom of stroke[1]. It has been demonstrated
that many stroke survivors are profoundly deconditioned and have an inefficient, energy-consuming
gait[2]. This study aimed to compare fatigue levels and the energy expenditure (EE) of gait in a cohort of subjects with stroke with matched healthy controls and to determine if there was a relationship between fatigue and EE in subjects with stroke.
Methods: A sample of independently mobile subjects with stroke participated. Matched controls
were recruited for those who completed treadmill testing. Fatigue was measured using the Fatigue
Assessment Scale (FAS) and Fatigue Severity Scale (FSS). EE was determined by measuring oxygen consumption (VO2) and heart rate (HR) with a portable gas analyser during two treadmill tests
at standardised speeds.
Results: Of fourteen subjects with stroke, 11 completed at least one treadmill test (mean age
65.0±10.9 years, mean time since stroke 13.2±7.3 months). Mean FAS and FSS scores for these
subjects were 23.4±5.1 and 4.0±1.7 respectively. Subjects with stroke had significantly higher fatigue scores compared with controls (FAS p<0.001, FSS p=0.003). Only 50% of subjects with
stroke were able to complete both treadmill tests. VO2 and HR were high in both groups (see Table
1). There was no significant difference in EE between groups during either treadmill test. No relationship was found between fatigue scores and EE.
Conclusion: This study provides support for the concept of a primary post-stroke fatigue (PSF)
which can occur even in those who have made a good functional recovery. However, no relationship was found between PSF and the EE of gait. Further research is required to understand the factors which are associated with PSF before targeted interventions can be developed.
1. Lerdal A, Bakken LN, Kouwenhoven SE, Pedersen G, Kirkevold M, Finset A, et al. Poststroke fatigue--a review. J Pain Symptom Manage. 2009;38(6):928-49.
2. Ivey FM, Macko RF, Ryan AS, Hafer-Macko CE. Cardiovascular health and fitness after stroke.
Top Stroke Rehabil. 2005;12(1):1-16.
Fatigue and the Energy Expenditure of Gait Post-Stroke
Table 1: Energy Expenditure Results
Treadmill Test A (1.5km/ Treadmill Test B (3.0km/
hr)
hr)
Subjects
Subjects
Matched
Matched
with stroke
with stroke
controls
controls
(n=11)
(n=7)
VO2, ml/kg/
11.5±3.1
10.3±2.6
13.4±3.4
13.8±3.7
min
% HR Max62.8%±11.2 54.0%±9.0
60.9%±15.5 62.7%±12.1
imum
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2045 Management of diabetes, hypertension and inflammation
Management of hypertension for secondary stroke prevention
N. Hornnes1, G. Boysen2
Herlev Hospital, Herlev, DENMARK1, Bispebjerg Hospital, Copenhagen, DENMARK2
Background
About 25% of admissions to stroke units in Denmark are caused by recurrent strokes. Management
of hypertension is a corner stone in the prevention of stroke recurrence. Studies on blood pressure
management after stroke are few and the results are discouraging.
Methods
We did a cohort study of patients admitted to Copenhagen Hospitals with acute stroke or TIA from
April 2004 to September 2007. Study nurses performed a home-based 1-year follow up visit in 424
survivors with blood pressure measurements and interviews on health behaviour. We performed logistic regression analysis of predictors of hypertension at follow up. Hypertension was defined as a
blood pressure >=140/90 mm Hg or, in case of diabetes >=130/80 mm Hg. Age, gender, marital status, high baseline blood pressure, visits to the general practitioner, antihypertensive treatment, use of
pill containers/nurse or spouse assisted medication, compliance with antihypertensive treatment, and
home blood pressure measurements were entered into the model.
Results
Mean age was 70 years (SD 12.7), and 205 (48%) were women. We found that 260 (61%) were
hypertensive one year after stroke. High baseline blood pressure (odds ratio 1.98 (p=0.003)), living alone (odds ratio 1.69 (p=0.020)), and self-measurement of blood pressure (odds ratio 2.99
(p=0.0008)) predicted hypertension one year after stroke.
Conclusion
Hypertension was seen in the majority of stroke survivors one year after stroke. We need to find a
way of reducing this strong risk factor for recurrent stroke. At present the effects of a nurse led physician supervised preventive clinic is being studied at Copenhagen University Hospital, Herlev. We
aim at education and self–monitoring for the active involvement of the patient in treatment to target
of the blood pressure
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1 Acute stroke: current treatment
IV thrombolysis and renal function
H. Gensicke1, SM Zinkstok2, P. Ringleb3, V. Artto4, D. Leys5, P. Michel6, J. Berrouschot7, M. Arnold8, A. Zini9, G. Bigliardi10, V. Padjen11, A. Pezzini12, J. Putaala13, PJ Nederkoorn14, ST Engelter15
University Hospital Basel, Basel, SWITZERLAND1, Academic Medical Center University of
Amsterdam, Amsterdam, THE NETHERLANDS2, University of Heidelberg, Heidelberg, GERMANY3, Helsinki University Central Hospital, Helsinki, FINLAND4, University Lille North de France,
UDSL (EA1046), Lille, FRANCE5, Centre Hospitalier Universitaire Vaudois and University of Lausanne, Lausanne, SWITZERLAND6, Municipal Hospital Altenburg, Altenburg, GERMANY7, University Hospital Bern, Bern, SWITZERLAND8, AUSL Modena, Modena, ITALY9,
AUSL Modena, Modena, ITALY10, Clinical Center, School of Medicine, University of Belgrade,
Belgrade, SERBIA11, University Hospital Brescia, Brescia, ITALY12, Helsinki University Central
Hospital, Helsinki, FINLAND13, Academic Medical Center University of Amsterdam, Amsterdam,
THE NETHERLANDS14, University Hospital Basel, Basel, SWITZERLAND15
Objective: To investigate the association of renal function on functional outcome and complications
in stroke patients treated with IV-thrombolysis (IVT).
Methods: In this pooled observational study of 11 IVT-databases we compared the estimated glomerular filtration rate (GFR) with the following primary outcome measures: poor 3-month outcome (modified Rankin scale 3–6), death and symptomatic ICH (sICH) based on the criteria of the
ECASS-II trial. Unadjusted and adjusted odds ratios with 95% confidence intervals (OR [95%CI])
were calculated.
Results: Among 4780 IVT-treated stroke patients, 1217 (25.5%) had a low GFR (<60 ml/
min/1.73m²). A decrease in GFR by 10 ml/min/1.73m2 increased the risk of poor outcome (ORunadjusted 1.20[1.17-1.24]; ORadjusted 1.05[1.01-1.09], death (ORunadjusted 1.33[1.28-1.38]; ORadjusted 1.18[1.11-1.25] and sICH (ORunadjusted 1.15[1.01-1.22]; ORadjusted 1.12[1.04-1.20].
As a categorical variable, a low GFR was independently associated with poor 3-month outcome
(ORadjusted 1.34[1.12-1.61]) and death (ORadjusted 1.73, 95%CI 1.39-2.14,) and sICH (ORadjusted 1.65[1.22-2.25]) compared with normal GFR (60-120 ml/min/1.73m²). Low GFR (ORadjusted
1.65[1.22-2.25]) and stroke severity (ORadjusted 1.05[1.03-1.07]) independently determined sICH,
while all other co-variates including age did not. After adjustment renal hyperfiltration (GFR >120
ml/min/1.73m2) was not associated with poor outcome, death or sICH.
Conclusion: Renal function significantly modified outcome and complication rates in stroke patients
treated with IVT. Furthermore, lower GFR might be a better risk indicator for sICH than age. A decrease of GFR by 10 ml/min/1.73m2 seems to have a similar impact on the risk of death or sICH as
an one-point higher National Institutes of Health Stroke Scale-score measuring stroke severity.

2 Acute stroke: current treatment
Is thrombolysis in patients with mild stroke and patients > 80 years associated with positive
outcome? Analysis of 2124 matched pairs of the Austrian Stroke Unit Registry
S. Greisenegger1, J. Ferrari2, L. Seyfang3, W. Lang4
Department of Neurology, Medical University of Vienna, Vienna, AUSTRIA1, Department of
Neurology, Hospital Barmherzige Brueder, Vienna, AUSTRIA2, Danube University Krems; Gesundheit Österreich GmbH/BIQG, Vienna, AUSTRIA3, Department of Neurology, Hospital Barmherzige
Brueder, Vienna, AUSTRIA4
BACKGROUND: Treatment with iv thrombolysis is not approved for patients with ischaemic stroke
(IS) over 80 years of age, or patients with mild deficits, despite subgroup analyses from randomised
studies and observational data pointing to a benefit also for those patient groups. We analysed the
efficacy of iv thrombolysis in a matched-pairs analysis of patients with- and without iv thrombolysis
over all age groups and the whole range of stroke severity in a large cohort of patients with ischaemic stroke (Austrian stroke Unit Registry, ASUR). METHODS: Patients with and without therapy
with iv rtPA were matched for age, gender, pre stroke disability (according to the mRS), stroke severity (according to the NIHSS), hypertension, diabetes mellitus, hypercholesterolemia, etiology and
clinical stroke syndrome. Outcome was assessed by the mRS at three months. Means of outcome
differences in the matched pairs were used for interpretation. For data-visualisation weighted averages of the outcome differences were computed for all age-severity combinations along a grid and
mapped to a color. For weighting the truncated Gaussian bell curve was used. Finally, color mapping
was used based on six ranges. RESULTS: Of 60230 patients with IS prospectively enrolled into the
ASUR, 7615 were treated with iv rtPA. Of those 1927 (25.3%) were >80 years and 1378 (18.1%)
had a mild deficit (NIHSS ≤ 4). 2124 matched pairs were included into the final analysis. Visualisation of the data by colour mapping showed a more favourable outcome in patients treated with
thrombolysis as compared to matched cases over all ages and the whole range of stroke severity. Effect sizes in thrombolysed patients with mild stroke were smaller but still superior compared to the
matched cases. These findings applied to all analysed subgroups. CONCLUSION: In our study patients treated with thrombolysis with mild deficit or >80 years had a better outcome after 3 months
than matched cases without thrombolysis.
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3 Acute stroke: current treatment
Different effect of recanalization according to the baseline Alberta Stroke Program Early CT
Score in intra-arterial therapy of acute ischemic strokes
D. Song1, T.J. Song2, H.S. Nam3, Y.D. Kim4, J.H. Heo5

Table 1. Baseline characteristics and univariable analysis of predictors of favorable outcome

Yonsei University College of Medicine, Seoul, SOUTH KOREA1, Yonsei University College of
Medicine, Seoul, SOUTH KOREA2, Yonsei University College of Medicine, Seoul, SOUTH KOREA3, Yonsei University College of Medicine, Seoul, SOUTH KOREA4, Yonsei University College
of Medicine, Seoul, SOUTH KOREA5

Sex, male
Age, y
Old cerebrovascular accident
Diabetes Mellitus
Hypertension
Atrial fibrillation
Initial systolic blood pressure,
mmHg
Initial glucose, mg/dl
Baseline NIHSS
Initial occlusion site

Introduction As recanalization rate has become higher with recent advances in endovascular devices,
intra-arterial therapy (IAT) is increasingly used in acute ischemic stroke. Although recanalization
of the occluded artery is the powerful predictor of functional outcome, successful recanalization is
not always translated to improved clinical outcome. The Alberta Stroke Program Early CT Score
(ASPECTS), a systematic approach to quantify the extent of early ischemic change on CT within
the MCA territory, has been confirmed to predict clinical response IAT. However the relationship
between ASPECTS and recanalization effect on clinical outcome has not been clarified. Methods We
retrospectively identified 112 consecutive anterior circulation stroke patients, who underwent IAT
in our institution between January 2009 and May 2012. ASPECTS was measured retrospectively by
two authors blinded to clinical information. Recanalization was defined as thrombolysis in cerebral
infarction (TICI) ≥2b. Primary outcome was favorable outcome, defined as 90 day modified Rankin
Score ≥2 Results The median baseline NIHSS was 17 (IQR, 12-20). 71(63%) were recanalized and
53(47%) achieved favorable outcome. In the univariable analyses, favorable outcome group had
more frequent recanalization (79.2% vs. 49.2%; p=0.001) and more frequent >7 ASPECTS (84.9%
vs. 30.5%; p<0.001). In the multivariable analysis adjusting for sex, age, hypertension, atrial fibrillation, NIHSS, occlusion site, and onset to treatment time, both recanalization (OR, 6.7; 95% CI,
2.0-23.2; p=0.002) and >7 ASPECTS (OR, 9.9; 95% CI, 3.2-30.6; p<0.001) was independent predictor of favorable outcome. In this model, significant interaction between recanalization and >7
ASPECTS was noted (p=0.067). Recanalization was independent predictor of favorable outcome in
the patients with >7 ASPECTS (OR, 9.9; 95% CI, 2.4-41.6; p=0.002), but not in the patients with ≤7
ASPECTS (OR, 0.94; 95% CI, 0.9-10.2; p=0.959) Conclusion Effect of recanalization on clinical
outcome is different according to the baseline ASPECTS in IAT of acute ischemic stroke. ASPECTS
might be used to select proper IAT candidate.
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ICA
MCA

IAT
IV tPA + IAT
Onset to treatment, minute
Recanalization (TICI≥2b)
ASPECS>7

Total
(n=112)
64(57)
69.1±10.4
51(45.5)
32(28.6)
70(62.5)
60(53.6)

Favorable
outcome
(n=53)
35(66.0)
67.1±10.5
23(43.4)
13(24.5)
27(50.9)
19(35.8)

Unfavorable outcome
(n=59)
29(49.2)
70.9±10.1
28(47.5)
19(32.2)
43(72.9)
41(69.5)

P

0.071
0.053
0.667
0.369
0.017†
<0.001†

146.0±27.2 145.1±26.5 146.7±28.0 0.76
146.4±53.0 150.6±61.3 142.6±44.3 0.43
17(12,20) 13(11,19) 17(14,21) 0.001
0.048†
49(43.8)
18(34.0)
31(52.5)
63(56.3)
35(66.0)
28(47.5)
0.104
47(42.0)
18(34.0)
29(49.2)
65(58.0)
35(66%)
30(50.8)
251.5±87.3 248.4±92.1 254.2±83.4 0.726
71(63.4)
42(79.2)
29(49.2) 0.001†
63(56.3)
45(84.9)
18(30.5) <0.001†

†Significant.
NIHSS indicates National Institutes of Health Stroke Scale; ICA, Internal carotid artery; MCA, Middle cerebral artery; IAT, Intra-arterial therapy; IV-tPA,
Intravenous tissue plasminogen activator; TICI, Thrombolysis in cerebral infarction; ASPECTS, Alberta Stroke Program Early CT Score
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4 Acute stroke: current treatment
Intravenous Thrombolysis in Patients with Acute Ischemic Stroke due to Internal Carotid Artery Occlusion – A Serbian Experience with Thrombolysis in Ischemic Stroke (SETIS)
Z. Zivanovic1, J. Sekaric2, S. Gvozdenovic3, A. Lucic-Prokin4, T. Kokai-Zekic5, S. Lukic6, M.
Zarkov7, P. Slankamenac8
on behalf of SETIS Group
Department of neurology, Clinical Centre of Vojvodina, Novi Sad, SERBIA1, Department of
neurology, Clinical Centre of Vojvodina, Novi Sad, SERBIA2, Department of neurology, Clinical
Centre of Vojvodina, Novi Sad, SERBIA3, Department of neurology, Clinical Centre of Vojvodina,
Novi Sad, SERBIA4, Department of neurology, Clinical Centre of Vojvodina, Novi Sad, SERBIA5,
Department of neurology, Clinical Centre of Vojvodina, Novi Sad, SERBIA6, Department of neurology, Clinical Centre of Vojvodina, Novi Sad, SERBIA7, Department of neurology, Clinical Centre of
Vojvodina, Novi Sad, SERBIA8

5 Acute stroke: current treatment
Leukoaraiosis, i.v.thrombolysis and risk of intracerebral haemorrhage: Report from a single
centre and a pooled analysis of existing reports.
L. Willer1, H.K. Christensen2, P. Meden3, C. Ovesen4, AM Abild5, I. Havsteen6, A. Christensen7
Bispebjerg Hospital, Copenhagen, DENMARK1, Bispebjerg Hospital, Copenhagen, DENMARK2, Bispebjerg Hospital, Copenhagen, DENMARK3, Bispebjerg Hospital, Copenhagen, DENMARK4, Bispebjerg Hospital, Copenhagen, DENMARK5, Bispebjerg Hospital, Copenhagen, DENMARK6, Bispebjerg Hospital, Copenhagen, DENMARK7

Background and purpose: Conflicting evidence exist if leukoaraiosis (LA) influences the risk of haemorrhagic transfromation (HT) and symptomatic intracerebral haemorrhage (sICH) after i.v. thrombolysis. The aim of this analysis was to evaluate if leukoaraiosis increases the risk of HT and sICH
after i.v.thrombolysis.
BACKGROUND: Stroke due to internal carotid artery occlusion (ICAo) are associated with poor
Methods: This report is based on analysis of single-center data from consecutive patients admitted
prognosis. The benefit of intravenous thrombolysis in patients with acute ischemic stroke and ICAo with ischemic stroke and treated with iv thrombolysis (311 patients) and a pooled analysis of four
remains unclear. The aim of this study was to estimate the efficacy and safety of intravenous throm- other repoorts identified by a systematic review. In our new data, baseline CT was assessed for LA
bolysis among patients with acute stroke due to ICAo comparing to patients with acute stroke of
by Fazekas score and all cases of HT identified by a single neuroradiologist blinded for clinical data.
other causes.
Patients with HT and neurological deterioration of alt least 4 points were considered sICH. Four reMETHODS: Data were from the Serbian Experience with Intravenous Thrombolysis in Ischemic
ports were identified and results pooled based on respective authors definition of sICH and LA, our
Stroke (SETIS), a prospective, multicenter study in Serbia of all patients treated with intravenous
results were added and an unadjusted pooled risk was calculated.
rtPA for acute ischemic stroke during seven years period. Patients were divided into two groups,
Results: In our cohort, 23 patients (7.4%) developed HT. HT was significantly more frequent in pathose with and those without ICAo which was diagnosed by carotid ultrasound, CT or MR angiogra- tients with any degree of LA (n=13 of 113; 11.5%) than without LA (n=10 of 198; 5.1%). In univarphy. We analyzed the differences in baseline characteristics, 3-month functional outcome measured
iate analysis, Chi square test, LA increased the risk of HT OR 2.4 (95% CI, 1.40 to 5.78; p = 0.04).
by mRS, death and intracranial bleeding between these two groups.
One patient developed sICH.
RESULTS: From a total of 760 patients who received rtPA, patients with posterior circulation stroke The pooled analysis included 1537 patients, 68 (4.4%) developed sICH. sICH was significantly
were excluded. Among 648 included patients there were 73 (11.3%) with symptomatic ICAo. Avmore frequent in patients with any degree of LA (n=31 of 454; 6.8%) than without LA (n=37 of
erage age in group with ICAo was 59.8 vs. 60.6 in group without. We found significant differences
1083; 3.4%). Leukoaraiosis increased the risk of sICH: OR 2.07(95% CI, 1.23 to 3.48; p=0.005).
in sex (82.2% males in group with ICAo vs. 61.7% in group without; p=0.0003) and in baseline
Conclusions: This analysis confirmed LA as a risk factor of HT after i.v. thrombolysis, and a pooled
NIHSS score (15.4 with ICAo vs. 12.8 without; p<0.0001). Comparing outcome in two groups,
risk analysis showed an increased risk of sICH.
we found significant differences in excellent functional outcome (mRS 0-1) (31.5% with ICAo vs.
The pooled analysis is limited by confering different methods of registration. The increase in risk is
59.3% without; p<0.0001), and favorable functional outcome (mRS 0-2) (45.2% with ICAo vs.
statistically significant but LA should not be regarded a contraindication of i.v. thrombolysis.
69.1% without; p<0.0001), but no significant differences in death (6.9% with ICAo vs. 11.1% without; p=0.359) at 3 months. Any intracranial bleeding was seen in 9.6% of patients with ICAo and in
20.3% of those without, which was significant (p=0,041) but the differences of symptomatic intracerebral hemorrhage was non-significant (2.7% with ICAo and 8.0% without; p=0.168).
CONCLUSION: Acute stroke patients with ICAo treated with rtPA have a worse outcome than patients without it, but still have benefit in reduction of patients dependent in activities of daily living.
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7 Stroke prognosis
Outcome in patients with low NIHSS score despite central vessel occlusion: single center retro- RECURRENCE OF STROKE AFTER PREGNANCY: A FREQUENCY STUDY
spective comparison of conservative treatment and thrombolysis
M.R. Heldner1, S. Jung2, Ch. Zubler3, A. Weck4, P. Mordasini5, M.L. Mono6, Ch. Ozdoba7, R.
A. Cruz-Herranz1, I. Illán-Gala2, P. Martínez-Sánchez3, B. Fuentes4, E. Díez-Tejedor5
Lüdi8, M El-Koussy9, H.P. Mattle10, G. Schroth11, M. Arnold12, J. Gralla13, U. Fischer14
Department of Neurology and Stroke Centre. La Paz University Hospital. IdIPAZ Health ReDepartment of Neurology, Inselspital, University of Bern, Switzerland, Bern, SWITZERsearch Institute. Autónoma University of Madrid, Madrid, SPAIN1, Department of Neurology
LAND1, Department of Neurology and Department of Diagnostic and Interventional Neuroradioland Stroke Centre. La Paz University Hospital. IdIPAZ Health Research Institute. Autónoma Uniogy; Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND2, Diagnostic and Interversity of Madrid, Madrid, SPAIN2, Department of Neurology and Stroke Centre. La Paz Univerventional Neuroradiology; Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND3,
sity Hospital. IdIPAZ Health Research Institute. Autónoma University of Madrid, Madrid, SPAIN3,
Department of Neurology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND4,
Department of Neurology and Stroke Centre. La Paz University Hospital. IdIPAZ Health Research
Diagnostic and Interventional Neuroradiology; Inselspital, University of Bern, Switzerland, Bern,
Institute. Autónoma University of Madrid, Madrid, SPAIN4, Department of Neurology and Stroke
SWITZERLAND5, Department of Neurology, Inselspital, University of Bern, Switzerland, Bern,
Centre. La Paz University Hospital. IdIPAZ Health Research Institute. Autónoma University of MaSWITZERLAND6, Diagnostic and Interventional Neuroradiology; Inselspital, University of Bern,
drid, Madrid, SPAIN5
Switzerland, Bern, SWITZERLAND7, Department of Neurology, Inselspital, University of Bern,
Switzerland, Bern, SWITZERLAND8, Diagnostic and Interventional Neuroradiology; Inselspital,
OBJECTIVES: The risk of recurrent stroke after pregnancy in the Spanish population unclear, our
9
University of Bern, Switzerland, Bern, SWITZERLAND ,
goal is to evaluate it.
10
Department of Neurology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND ,
METHODS: Observational study of women under 45 with transient ischemic attack (TIA), cereDiagnostic and Interventional Neuroradiology; Inselspital, University of Bern, Switzerland, Bern,
bral infarction (CI), cerebral venous thrombosis (CVT) or cerebral hemorrhage (CH) treated in the
SWITZERLAND11, Department of Neurology, Inselspital, University of Bern, Switzerland, Bern,
Stroke Unit of a hospital in Madrid between 1996-2010. Clinical data were collected prospective12
SWITZERLAND , Diagnostic and Interventional Neuroradiology; Inselspital, University of Bern,
ly in a database. Information on reproductive history after stroke was obtained through telephone
13
Switzerland, Bern, SWITZERLAND , Department of Neurology, Inselspital, University of Bern,
surveys (2011). Variables: demographic data, vascular risk factors, stroke type, outcomes, medical
14
Switzerland, Bern, SWITZERLAND ,
advice about pregnancies after stroke, number of pregnancies after stroke, neurological monitoring
during pregnancy, antithrombotic treatments during pregnancy/puerperium, fertility treatments adBACKGROUND: There is a controversy on thrombolysis in patients with minor neurological defiministered, and haemorrhagic or ischemic stroke during pregnancy/puerperium.
cits despite persistent vessel occlusion on multimodal imaging. This study compared clinical course RESULTS: 81 women: 52 CI, 15 TIA, 10 CVT and 4 CH. Mean age 34 (± 6.6) years. Median foland outcome in thrombolysed patients (TPs) and non thrombolysed patients (nonTPs) with low
low-up 6 years (range 1-15). Twenty-five pregnancies after stroke in 19 patients (12 CI, 3 TIA, 3
NIHSS scores and central vessel occlusion. METHODS: From January 2004 to June 2012 3517
CVT and 1 CH). No fertility treatments were followed. Only 10 pregnancies were monitored neupatients with acute ischemic stroke or TIA were treated in our emergency department. 70 patients
rologically. Eighty-seven point five percent of pregnancies (whithout previous CH) continued prehad occlusions of the internal carotid or the main stem of the middle cerebral artery with baseline
ventive antithrombotic treatment. There was no recurrence of stroke during pregnancy/puerperioum
NIHSS scores ≤5. 39/56% were treated conservatively, 31/44% were thrombolysed (intravenously,
whereas 3 recurrences (2 CI and 1 TIA) were observed in the non-pregnant group (P= NS).
endovascularly or both). RESULTS: Successful recanalisation (TIMI 2-3) on MR- or CT-arteriogCONCLUSION: The recurrence of stroke after pregnancy is very low. This should be considered
raphy at 24 hours was more often observed in TPs than in nonTPs (82.8% vs. 9.1%, p<0.0001).
when counseling these patients.
Neurological deterioration (increase of NIHSS score ≥1 compared to baseline) was observed in 25%
of nonTPs versus 6.9% of TPs after 24 hours (p<0.0001), in 32.4% respectively 10% at hospital discharge (p<0.0001), and in 51.5% respectively 19.4% at 3 months (p<0.0001). Symptomatic intracerebral hemorrhage occurred in one TP and in none of nonTPs. TPs tended to have better outcomes at
3 months than nonTPs (mRS 0-2: 87.1% vs. 69.4%, p=0.084) but comparable survival rates (91.7%
vs. 93.5%). CONCLUSION: Half of nonTPs with mild deficits and central vessel occlusion deteriorated within 3 months compared to 1/ 5 thrombolysed patients. TPs had similar complications rates.
These data suggest, that thrombolysis is safe in these patients. Randomized trials in patients with
central vessel occlusions and mild or rapidly improving symptoms are needed.
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Impact of blood biomarkers on long term risk of recurrent vascular events after TIA/ischaemic stroke: results of a age-stratified analysis
S. Greisenegger1, H.C. Segal2, A.I. Burgess3, D.L. Poole4, Z. Mehta5, P.M. Rothwell6

9 Stroke prognosis
Socioeconomic disparities in stroke case fatality – Observations from Riks-Stroke, the Swedish
stroke register
A. Lindmark1, E.-L. Glader2, K. Asplund3, B. Norrving4, M. Eriksson5

Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM1, Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, John Radcliffe
Hospital, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield Department
of Clinical Neuroscience, University of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University
of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM4, Stroke Prevention Research
Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, John Radcliffe Hospital,
Oxford, UNITED KINGDOM5, Stroke Prevention Research Unit, Nuffield Department of Clinical
Neuroscience, University of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM6

Department of Statistics, Umeå School of Business and Economics, Umeå University, Umeå,
SWEDEN1, Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWEDEN2, Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWEDEN3,
Department of Clinical Sciences, Section of Neurology, Lund University, Lund, SWEDEN4, Department of Statistics, Umeå School of Business and Economics, Umeå University, Umeå, SWEDEN5

Background: Low socioeconomic status (low education and income level) has been found to be associated with increased stroke mortality, however, findings from previous studies on the association
between socioeconomic status and case fatality (survival) after stroke have been inconsistent. We
have explored the association between socioeconomic status and survival after stroke using RiksStroke, the Swedish Stroke Register, emphasizing changes in survival (in)equality with time after
BACKGROUND: Studies of the usefulness of blood-biomarkers in predicting recurrent vascular
stroke.
events after TIA and ischaemic stroke have been conflicting. However, although analyses are often
Methods: All 76 hospitals in Sweden admitting acute stroke patients participate in Riks-Stroke.
adjusted for age, few studies have stratified analyses by age in order to determine whether the preRiks-Stroke data on 18-74 year old patients with onset of first stroke during the years 2001-2009
dictive value of biomarkers changes with age. We performed an age-stratified analysis of the impact were combined with data from other official Swedish registers. Case fatality was analyzed by socioof biomarkers on risk of recurrent vascular events.
economic status (education, income, country of birth and cohabitation) and other patient characterisMETHODS: We analysed 10 standard inflammatory or haemostatic biomarkers in consecutive eltics.
igible patients with TIA or ischaemic stroke in a population-based study (Oxford Vascular Study).
Results: Of the 62 497 patients in the study a total of 6 094 (9.8 %) died within the first year afPatients were recruited from 2002-7 and followed-up to 2012. Associations between biomarkers
ter stroke. Low income, primary school education and living alone were independent predictors of
(tertiles) and risk of recurrent stroke, MI and vascular death were determined by Cox regression (ad- higher case fatality after the acute phase. Differences related to income and cohabitation were presjusted for age and sex) in all patients and stratified by age (above vs below 65 years).
ent early, at 8-28 days after stroke, and the gaps expanded thereafter. The association between eduRESULTS: Of 1217 patients (median age 75.5; 52% female), 288 (23.7%) were &#8804; 65 years.
cation and case fatality was not present until 29 days-1 year after stroke. Dissimilarities in secondary
During about 5000 patient-years of follow-up there were 250 first recurrent vascular events. Four
preventative medications prescribed on discharge from hospital had only a minor impact on these
biomarkers (fibrinogen, P-selectin, neutrophil gelatinase associated lipocalin and interleukin-6) were differences.
significantly predictive of recurrent events after adjustment for age and sex, but without stratification Conclusion: Socioeconomic status had limited effect on acute phase case fatality, indicating minor
by age. P-selectin was most predictive of recurrent events at age <65 years (HR for highest vs lowdisparities in acute stroke treatment. Survival inequality, present already in the subacute phase, inest tertile: 3.74, 1.33-10.53, p=0.012) and interleukin-6 was most predictive at >65 years (HR 2.23,
creased markedly over time since the stroke event. The socioeconomic differences could not be ex1.34-3.73, p=0.002), but for none of the biomarkers was there a statistically significant interaction
plained by differences in secondary prevention at discharge from hospital. Large socioeconomic difbetween age and predictive value.
ferences in long-term survival after stroke may also exist in a country with limited income inequity.
CONCLUSION: Some inflammatory and haemostatic biomarkers predicted risk of recurrent vascular events, but prognostic value did not appear to differ substantially in relation to age.
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Biomarkers associated with 90-day mortality in patients with intracerebral haemorrhage
(ICH)
M. Florczak-Rzepka1, Th. Steiner2
on behalf of VISTA Collaboration
Department of Neurology, Medical University of Warsaw, Poland, Warsaw, POLAND1, Department of Neurology, Klinikum Frankfurt Höchst, Universitätsklinikum Heidelberg, Germany, Frankfurt, GERMANY2

12 Stroke prognosis
Prior Statin Use and Lipid Levels in Outcome of Intracerebral Hemorrhage
S. Mustanoja1, D. Strbian2, J. Putaala3, A. Meretoja4, S. Curtze5, E. Haapaniemi6, T. Sairanen7, R.
Hietikko8, M. Kaste9, T. Tatlisumak10

Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND1, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND2, Department of
Neurology, Helsinki University Central Hospital, Helsinki, FINLAND3, Department of Neurology,
Helsinki University Central Hospital, Helsinki, FINLAND4, Department of Neurology, Helsinki
Background: The course and prognosis of ICH was shown to be associated with several clinical and University Central Hospital, Helsinki, FINLAND5, Department of Neurology, Helsinki Universiradiological parameters. The role of biomarkers seems to be important as regard this issue, neverty Central Hospital, Helsinki, FINLAND6, Department of Neurology, Helsinki University Central
theless data are inconclusive. We sought to determine biomarkers associated with case fatality three Hospital, Helsinki, FINLAND7, Department of Neurology, Helsinki University Central Hospital,
moths after ICH.
Helsinki, FINLAND8, Department of Neurology, Helsinki University Central Hospital, Helsinki,
Methods: We performed a nonparametric analysis of database from clinical trials on ICH including
FINLAND9,
384 patients from placebo arm. Following biomarkers measured in patients blood on admission were Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND10
analysed: glucose, sodium, creatinine, troponin, leucocytes, fibrinogen, interleukin 6 (IL-6), tumor
necrosis factor alpha (TNF-alpha), matrix metalloproteinases 3 and 9 (MMP-3, MMP-9), intracelBackground and Purpose: We aimed to clarify the controversy of whether statin use prior to intralular adhesion molecule (ICAM) and glial fibrillary acidic protein (GFAP). These biomarkers were
cerebral hemorrhage (ICH) affects outcome, or whether blood lipid profiles are associated with the
also tested in regard to neurological deficit measured with use of the National Health Institute Stroke outcome of ICH.
Scale (NIHSS) and Glasgow Coma Scale (GCS) on admission, in 1, 24 and 72 hours as well as 15
Methods: A single-center observational registry of ICH patients was used to study associations beand 90 days after the ICH onset. Modified Rankin Scale (mRS) was used for assessment on day 15
tween statin use, baseline lipid levels and the clinical outcome. The study cohort was divided into
and 90 after ICH.
three groups; in statin users, nonusers with low cholesterol levels, and nonusers with high cholesterResults: The total of 384 ICH patients were included in the analysis. 3 months case fatality was
ol levels.
20%(n=72). Following biomarkers correlated with 90-day mortality: Serum glucose level (8,1mg% Results: We included 521 ICH patients with data on premorbid statin use and known lipid levels in
vs 7,2 mg%, p<0,001, 95%CI 0,221-0,488), GFAP (4,7ug/l vs 0,3ug/l, p<0,001, 95%CI 0,255this retrospective study. There were 96 patients (18%) using statins prior to ICH, and 216 nonusers
0,567) and IL-6 (11,9ng/l vs 6,6ng/l, p=0,001, 95%CI 0,087-0,389) were significantly higher in ICH (42%) with cholesterol >/=4.5mmol/L and 209 patients (40%) >4.5mmol/L. Statin users were sigpatients who died within 3 months after stroke onset than in survivors. All these biomarkers correlat- nificantly older (median 74 years; IQR 64-79) than nonusers in the two groups (65; 57-76 and 65;
ed significantly with the neurologic deficit measured on admission, in 1,24 and 72 hours as well as
57-75 respectively, P <0.001]. Statin users had more comorbidities, prior cardiovascular medica15 and 90 days from ICH onset.
tion, and lower lipid levels (median 4.0, 3.9 and 5.1 for the three groups respectively; P <0.001), but
Conclusion: There is a clear relation of the baseline serum glucose, GFAP and IL-6 levels to neuro- equally severe ICHs (median baseline NIHSS 7, 9, 7; P >0.05). In-hospital, 3-month and 12-month
logic deficit and 90-day mortality. The findings add to the meaning of the biomarkers in ICH course mortalities were significantly increased among statin users and nonusers with low cholesterol levels
and prognosis and provide another argument in terms of therapeutic targets.
compared to nonusers with high cholesterol levels (P<0.05). The lower cholesterol levels did not,
however, predict mortality after adjusting for ICH prognostic factors (age, NIHSS, GCS, ICH volume and intraventricular location), at any time points analyzed (P>0.1).
Conclusions: Prior statin use did not affect the outcome of ICH. Patients having lower cholesterol
levels had increased mortality, but the association was not significant after adjusting for ICH prognostic factors.
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Vitamin D Deficiency is Independently Associated with Ischemic Stroke in an Asian Case-control Study
M.S.H. Tan1, L.P. Talabucon2, E.Y. Ng3, E.K. Tan4, W.L. Lee5, D.A. De Silva6
Duke-NUS Graduate Medical School, Singapore, SINGAPORE1, National Neuroscience Institute, Singapore, SINGAPORE2, National Neuroscience Institute, Singapore, SINGAPORE3, National Neuroscience Institute, Singapore, SINGAPORE4, National Neuroscience Institute, Singapore,
SINGAPORE5, National Neuroscience Institute, Singapore, SINGAPORE6
Background: The association of low vitamin D levels with increased stroke risk has been suggested in some longitudinal population studies, but not in others. There is a paucity of literature on
ethnic Asians particularly case-control data on the vitamin D-stroke risk relationship. We studied
the association of serum 25-dihydroxyvitamin D (25(OH)D) and ischemic stroke in a prospective
case-control study of ethnic Asians. Methods: We recruited 271 ethnic Chinese and Indian acute
ischemic stroke patients who were matched to 271 non-stroke controls for age within 5 years, gender and ethnicity on a one-to-one basis. Blood was taken within 2 weeks of stroke onset to minimize
post-stroke confounders and serum 25(OH)D levels was measured blinded to clinical data. Vitamin
D deficiency was defined as 25(OH)D levels (<20µg/L) Results: Mean 25(OH)D levels are lower
in stroke cases than controls (24.0 vs 27.7µg/L; p<0.001). The median difference of 25(OH)D levels between stroke cases and controls was 16% (95% CI -17% to 64%) equivalent to 3.8µg/L. The
prevalence of vitamin D deficiency was higher in stroke vs control cohorts (36 vs 23%; p=0.001).
In regression analysis adjusting for age, hypertension, diabetes, hyperlipidemia and smoking, stroke
patients were more likely to have vitamin D deficiency compared to controls (OR 1.71 95% CI 1.15
to 2.56). There was no interaction between gender and the association of 25(OH)D levels with
ischemic stroke (p=0.3). Conclusion: This is the first case-control study showing an independent association of ischemic stroke and 25(OH)D levels measured shortly after onset to reflect pre-stroke
levels, contributing to the evidence of vitamin D deficiency as a novel stroke risk factor. The high
prevalence of vitamin D deficiency and association with ischemic stroke in ethnic Asians suggest a
potential role for vitamin D screening and supplementation in primary stroke prevention.

14 Etiology of stroke and risk factors
Predictive factors for severe aortic arch atheroma – Fukuoka Stroke Registry –
S. Mezuki1, S. Fujimoto2, T. Matsuki3, J. Jinnouchi4, T. Ishitsuka5, T. Kitazono6
Stroke Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN1, Stroke Center, Steel
Memorial Yawata Hospital, Kitakyusyu, JAPAN2, Stroke Center, Steel Memorial Yawata Hospital,
Kitakyusyu, JAPAN3, Stroke Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN4, Stroke
Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN5, Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN6
Background & Purpose: Some previous reports revealed that aortic arch atheroma of 4mm or more
could be an embolic source of ischemic stroke. Transesophageal echocardiography (TEE) can provide detailed information regarding aortic arch atheroma. However, TEE is somewhat invasive and
is not so easy to be performed as any other ultrasonography is. Therefore, we investigated predictive
factors for severe aortic arch atheroma (SAAA).
Methods: Among the consecutive 6246 patients who were admitted to the 7 stroke centers within 7
days after the symptom onset, 998 patients with ischemic strokes who underwent TEE were included in this study. We compared the differences in clinical backgrounds, risk factors, prior drug uses
and laboratory findings between patients with and without SAAA of 4mm or more in diameter.
Results: SAAA was observed in 501 (50.2%) patients. Patients with SAAA were older than those
without SAAA. Male, history of smoking, hypertension, dyslipidemia, hemodialysis, diabetes mellitus, peripheral arterial disease, history of ischemic stroke and ischemic heart disease were more frequent, and initial creatinine, uric acid, HOMA-R and APTT values were higher in patients with than
without SAAA. Initial estimated GFR and HDL-cholesterol values were lower in patients with than
without SAAA. Maximum intima-media thickness (max IMT) of the right carotid artery was thicker
in patients with than without SAAA. On the multivariate logistic regression analysis, age (OR 1.10,
95%CI 1.06-1.14), history of smoking (OR 2.35, 95%CI 1.23-4.45), and max IMT (OR 1.53, 95%CI
1.08-2.19) had positive associations and estimated GFR value (OR 0.98, 95%CI 0.96-0.99) had a
negative association with SAAA. With regard to the ROC curve analysis, the most accurate cutoff values for predicting SAAA were 67 years in age, 65.1 ml/min/1.73m2 in estimated GFR, and
1.60mm in max IMT.
Conclusions: High-risk cases for SAAA can be predicted by using age, history of smoking, estimated GFR, and max IMT. TEE should be performed especially in such high-risk cases to evaluate aortic arch atheroma.
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Genome wide analysis of blood pressure variability in ischemic stroke
S. Yadav1, I. Cotlarciuc2, P. Sharma3
Imperial College Cerebrovascular Research Unit, London, UNITED KINGDOM1, Imperial
College Cerebrovascular Research Unit, London, UNITED KINGDOM2, Imperial College Cerebrovascular Research Unit, London, UNITED KINGDOM3

16 Etiology of stroke and risk factors
Cervical Artery Dissection: Trauma and other potential mechanical trigger events
S.T. Engelter1, C. Grond-Ginsbach2, T. Metso3, V. Caso4, A. Pezzini5, H. Gensicke6, A. Bersano7,
M Kloss8, J. Martin9, S. Debette10, D. Leys11, E. Touzé12, T. Tatlisumak13, P.A. Lyrer14, T. Brandt15
Cervical Artery Dissection and Ischemic Stroke Patients (CADISP)-Study Group

Stroke Unit, Department of Neurology, Basel, Basel, SWITZERLAND1, University Hospital
Heidelberg, Heidelberg, GERMANY2, Stroke Unit University Hospital Helsiniki, Helsinki, GERBackground: Visit-to-visit variability in BP has been associated with ischemic stroke. We sought to
MANY3, 8Stroke Unit, Perugia University, Perugia, ITALY4, University of Brescia, Brescia, ITAdetermine whether such variability has a genetic aetiology and if so, whether genetic variants associ- LY5, Stroke Unit, Department of Neurology, Basel, Basel, SWITZERLAND6, University Milan, Miated with BP variability are also associated with ischemic stroke.
lan, ITALY7, University Hospital Heidelberg, Heidelberg, GERMANY8, Department of Neurology,
Methods: A GWAS for loci influencing BP variability was undertaken in 3,802 individuals from the Sanatorio Allende, Cordoba, Cordoba, ARGENTINA9,
Anglo-Scandinavian Cardiac Outcome Trial (ASCOT) study where visit-to-visit BP measures were
University Lille Nord de France, EA 1046, Lille, FRANCE10, University Lille Nord de France, EA
available. The most strongly associated SNP was then tested for association with ischemic stroke in 1046, Lille, FRANCE11, Department of Neurology, Sainte-Anne Hospital, Paris, Paris, FRANCE12,
an independent ischemic stroke population comprising 8,624 cases and 12,722 controls from 7 coStroke Unit University Hospital Helsiniki, Finland, FINLAND13, Stroke Unit, Department of Neuhorts.
rology, Basel, Basel, SWITZERLAND14, Clinics for Neurologic Rehabilitation, Kliniken SchmiedResults: The ASCOT study identified a cluster of 17 highly correlated SNPs within the NLGN1
er, Heidelberg, Heidelberg, GERMANY15
gene (3q26.31) associated with BP variability. The strongest association reaching genome wide significance was at rs976683 (p=1.7 x 10-8). Conditional analysis on rs976683 provided no further ev- Objective: To examine the importance of prior cervical trauma (PCT) in patients with cervical artery
idence of an independent signal at any of the other loci. The lead SNP rs976683 was then tested in
dissection (CeAD).
a large group of patients with ischemic stroke. No association was observed for overall stroke (OR
Methods: In this observational study, the presence and the type of PCT were systematically ascer1.02; 95% CI 0.97-1.07; p=0.52) or its sub-types: cardio embolic stroke (OR 1.07; 95% CI 0.97tained in CeAD patients using two different populations for comparisons: (i) age-and sex-matched
1.16; p=0.17), large vessel disease (OR 0.98; 95% 0.89-1.07; p=0.60) and small vessel disease (OR patients with ischemic stroke attributable to a cause other than CeAD (non-CeAD-IS patients) and
1.07; 95% CI 0.97-1.17; p=0.19).
(ii) healthy subjects participating in the Cervical–Artery-Dissection-and-Ischemic-Stroke-Patients
Conclusion: Our results identified a SNP showing significant association with BP variability. How(CADISP) study. The presence of PCT within 1 month was assessed using a standardized questionever, this SNP was not associated with an increased risk of ischemic stroke or ist subtypes.
naire. Crude odds ratios (OR) with 95%-confidence intervals (95%-CI) and OR adjusted for age, sex
and center were calculated.
Results: We analyzed 1897 participants (N=966 with CeAD, N=651 with non-CeAD-IS, N=280
healthy subjects). CeAD patients had PCT in 40.5% [38.2-44.5%] of cases, with 88% (344/392)
classified as mild. PCT was more common in CeAD patients than in non-CeAD-IS patients (ORcrude 5.6 [95%-CI 4.20-7.37], p<0.001; ORadjusted 7.6 [95%-CI 5.60-10.20], p<0.001) or healthy
subjects (ORcrude 2.8 [95%-CI 2.03-3.68], p<0.001; ORadjusted 3.7 [95%-CI 2.40-5.56], p<0.001).
CeAD patients with PCT were younger and presented more often with neck pain and less often with
stroke than CeAD patients without PCT. PCT was not associated with functional 3-month-outcome,
after adjustment for age, sex, and stroke severity.
Conclusion: Prior cervical trauma seems to be an important environmental determinant of CeAD,
but was not an independent outcome predictor. Due to the characteristics of most prior cervical traumas, the term “mechanical trigger event” rather than trauma, may be more appropriate
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1 Brain imaging
Long-term development of cerebral microbleeds in the APP23-transgenic mouse model of cerebral amyloid angiopathy
B. Reuter1, A. Venus2, S. Grudzenski3, P. Heiler4, L. Schad5, M. Staufenbiel6, M.G. Hennerici7, M.
Fatar8

2 Brain imaging
Multi-modal MRI may detect embolic mechanisms in lacunar stroke
M.E. Wolf1, M.G. Hennerici2, K. Szabo3, R. Kern4
Department of Neurology; UniversitaetsMedizin Mannheim; University of Heidelberg, Mannheim, GERMANY1, Department of Neurology; UniversitaetsMedizin Mannheim; University of
Heidelberg, Mannheim, GERMANY2, Department of Neurology; UniversitaetsMedizin Mannheim;
University of Heidelberg, Mannheim, GERMANY3, Department of Neurology; UniversitaetsMedizin Mannheim; University of Heidelberg, Mannheim, GERMANY4

Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY1, Department of Neurology, Universitätsmedizin Mannheim, University of
Heidelberg, Mannheim, GERMANY2, Department of Neurology, Universitätsmedizin Mannheim,
University of Heidelberg, Mannheim, GERMANY3, Computer Assisted Clinical Medicine, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY4, Computer Assisted Clinical Medicine, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim,
GERMANY5, Neuroscience Discovery, Novartis Institutes for BioMedical Research, Basel, SWITZERLAND6, Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg,
Mannheim, GERMANY7, Department of Neurology, Universitätsmedizin Mannheim, University of
Heidelberg, Mannheim, GERMANY8

Background: Acute subcortical lacunar infarction is mostly caused by small vessel disease due to
local occlusion of a small penetrating cerebral artery. However, in rare cases, lacunar lesions may
also be caused by other aetiologies, e.g. large artery disease or cardiac embolism. Multi-modal MRI
including MR angiography, diffusion (DWI)- and perfusion weighted imaging (PWI) can provide
valuable information about the underlying aetiology of stroke e.g. macrovascular obstruction and
“PWI-/DWI-mismatch”. We hypothesized that multi-modal MRI is also useful to detect an alternative (i.e. embolic) mechanism of lacunar infarction rather than small vessel disease.
Methods: From a prospectively collected stroke-/MR-database of more than 7000 stroke patients,
105 patients with acute ischemic stroke and PWI-/DWI-mismatch were screened for isolated subcortical acute ischemic lesions (<15 mm Ø). Clinical data and technical investigations from all patients
were collected and recorded according to a standardized acute stroke care protocol.
Background
Results: The vast majority of patients with PWI-/DWI-mismatch had territorial infarcts. Only six paIn Western societies, neurodegenerative diseases including cerebral amyloid angiopathy (CAA)
tients (5.7%) with isolated lacunar infarction on DWI were identified, of whom 4 patients presented
manifest increasingly with age. In CAA, deposition of amyloid beta (AB) in brain vessels is the
with a typical lacunar stroke syndrome (Figure). In 2 patients a cardiac source of embolism could be
main early pathological substrate of CAA, potentially anticipating the risk of sequential spontaidentified, the cause was undetermined in the remaining 4 patients.
neous intracerebral hemorrhage (ICH). Silent cerebral microbleeds (cMBs) illustrated on magnetic
resonance imaging (MRI) is the most appropriate non-invasive tool to investigate the burden of AB Conclusion: Multi-modal MRI including PWI and MR angiography may identify rare cases of acute
lacunar infarction and typical clinical presentation but additional, larger perfusion deficits not being
deposition and identifies typical imaging patterns, sometimes already in healthy subjects. Experimental findings are scarce and selection of best suitable conditions to estimate the risk for cMBs and compatible with the classical mechanism of small vessel disease. This additional information might
have an impact on the stroke work-up as well as on secondary prevention.
ICH are unknown.
Methods
APP23-transgenic (tg) mice overexpress amyloid precursor protein with the Swedish mutation. Vascular AB deposition starts with the age of 8 months, while cMBs occur later. We performed a 9.4
Tesla high field MRI study using T2, T2* (coronal plane, 18 slides each) and time of flight-MRA
(TOF-MRA, raw data 128 slides) in 8 to 24 month old APP23-tg mice.
Results
APP23-tg mice (n=6 per group) were analyzed at ages of 8, 12, 16, 20, and 24 months, respectively.
MRI revealed the occurrence of cMBs at the age of 16 months at the earliest (2.33 ± 1.75 cMBs).
We discovered an exponential increase over time, with 14.5 ± 4.03 cMBs at 20 months, and 39.5 ±
22 cMBs at 24 months. Irregularities of the large intracranial arterial vessels were detectable for the
first time at 16 months.
Conclusion
Numbers of cMBs increase exponentially over time, beginning at the age of 16 months. At 24
months the interindividual distribution of cMBs is increasingly variable. MRI studies in APP23-tg
mice should be performed in animals > 20 to 24 months of age for future experimental therapeutic
studies of the prognosis of CAA and the risk of cMBs and ICH.
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3 Brain imaging
Iron deposition in the brain is associated with declining cognition and increasing white matter
damage in older subjects
M.C. Valdés Hernández1, M. Allerhand2, A. Glatz3, L. Penke4, B.S. Aribisala5, S. Munoz Maniega6, N.A. Royle7, C. Murray8, A.J. Gow9, M.E. Bastin10, I.J. Deary11, J.M. Wardlaw12

4 Brain imaging
Multiparametric MR imaging shows that increased water mobility is the predominant abnormality in brain white matter hyperintensities
S. Muñoz Maniega1, M.C. Valdés Hernández2, N.A. Royle3, B.S. Aribisala4, C. Murray5, A.J.
Gow6, J.D. Clayden7, J.M. Starr8, M.E. Bastin9, I.J. Deary10, J.M. Wardlaw11
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Background
White matter hyperintensities (WMH) are commonly seen on MRI brain images of older people and
Background: Brain iron deposits (IDs) are associated with cognitive decline, cerebrovascular and
are related to cerebrovascular disease. Here, to characterise WMH, we evaluate MR imaging paramneurodegenerative diseases. We examine whether the effect of iron deposits is mediated by or inde- eters that are thought to represent white matter integrity, myelination, water content and mobility.
pendent of brain tissue damage represented by hyperintensities in the white matter and subcortical
Methods
grey matter visible on FLAIR and T2-weighted structural MR scans (WMH). Methods: We analysed Using MRI data of 676 subjects (358 men; mean age 72.7, SD 0.7) we created masks of WMH and
data from 662 community-dwelling older individuals of a birth cohort mean age 73 years old, with
normal-appearing white matter (NAWM) using a validated tool (www.sourceforge.net/projects/
MMSE scores > 24, who underwent multimodality brain MRI. We used validated methods develbric1936/). We measured diffusion fractional anisotropy (FA), mean diffusivity (MD), magnetisation
oped in-house to extract volumes of IDs in the basal ganglia, white matter, thalamus, brain stem and transfer ratio (MTR) and T1 relaxation time parameters in each. We calculated mean values of each
cortex, brain tissue and WMH. To determine the effect of the total burden of IDs on cognitive abilparameter for each tissue type and tested for differences between NAWM and WMH. We used logisity, and whether it was independent or not from the burden of WMH on brain tissue, we used Tobit
tic regression to determine which parameter best predicted WMH.
regressions calculated in MPlus 6.1, controlling for age and gender. Results: Overall, 72.8% of the
Results
sample had IDs. The median total volume of IDs was 40 mm3. Basal ganglia IDs, with median vol- We observed a wider range of the parameter values in WMH than in NAWM. FA and MTR were
ume of 35 mm3, were found in 70.6% of the sample. IDs in the brain stem were found in 12.9% of
significantly lower whereas MD and T1 were higher in WMH (p<0.0001), table 1, with MD providthe sample, in the cortex in 1.9%, in the white matter in 6.1% and in the thalamus in 1.0%. Regresing the largest difference between NAWM and WMH. Logistic regression on each individual pasion analysis showed that IDs have a small but significant negative effect on cognitive ability (stan- rameter showed that mean MD differentiated best between NAWM and WMH, predicting 94.2% of
dardized β=-0.09, p<0.01) and a significant positive effect on WMH (std β=0.09, p=0.03). The burthe lesions using a threshold of 0.749 10-3 mm2/s. The effect of varying this threshold is shown in
den of WMH has a significant negative effect on cognitive ability, independent of IDs (std β=-0.16,
the ROC curve (Fig 1), with an area under the curve (AUC) of 0.982 for MD.
p<0.01). However, the effect of IDs in cognition is partially mediated by the volume of WMH (std
Conclusion
β=-0.02, p<0.01). Conclusion: Brain iron deposits have a negative effect on cognitive ability in the
Multimodal imaging shows that increased water mobility (MD) is the main feature in WMH, whereelderly, partially mediated by the presence of white matter hyperintensities. IDs might be an indica- as axonal integrity (FA) and myelination (MTR) were less affected. Thus the demyelination and
tor of small vessel disease that predisposes to white matter damage, affecting the neuronal networks axonal loss described pathologically may be a late change. The wider range of values also indicates
underlying higher cognitive functioning.
a spectrum of tissue damage in WMH. Further work is required to determine the order of changes,
and whether the increase in interstitial fluid in WMH results from ischaemia or blood-brain barrier
dysfunction.
Table 1

Mean values
FA
MD
MTR
T1
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NAWM

WMH

p

Cohen’s d

0.338 ±
0.024
0.692 ±
0.034
56.80 ±
0.99
1.002 ±
0.092

0.299 ±
0.042
0.833 ±
0.061
54.37 ±
1.51
1.086 ±
0.117

< 0.0001

1.13

< 0.0001

-2.85

< 0.0001

1.91

< 0.0001

-0.80
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5 Brain imaging
Arterial spin labeling for hypoperfusion assessment in steno-occlusive disease: benefit of new
approaches using transit delay adjustment
S. Martin1, F. Samson2, V.I. Madai3, M. Mutke4, O. Zaro-Weber5, S. Hetzer6, M. Günther7, J.
Sobesky8
Charité Berlin/ Centrum für Schlaganfallforschung Berlin (CSB), Berlin, GERMANY1, Fraunhofer MEVIS, Bremen, GERMANY2, Charité Berlin/ Centrum für Schlaganfallforschung Berlin
(CSB), Berlin, GERMANY3, Charité Berlin/ Centrum für Schlaganfallforschung Berlin (CSB), Berlin, GERMANY4, Max-Planck-Institute for Neurological Research, Cologne, GERMANY5, Berlin
Center for Advanced Neuroimaging (BCAN), Berlin, GERMANY6, Fraunhofer MEVIS, Bremen,
GERMANY7, Charité Berlin/ Centrum für Schlaganfallforschung Berlin (CSB), Berlin, GERMANY8
BACKGROUND:
In magnetic resonance imaging (MRI), arterial spin labeling (ASL) allows for the measurement of
cerebral blood flow (CBF) without the need of an exogenic contrast agent. A major current limitation of this technique is the sensitivity to arterial transit delay (ATD) as present in vessel pathology.
We evaluated a novel ASL technique (3D-GRASE) with ATD adjustment in comparison to standard
DSC (dynamic susceptibility contrast)-MRI in patients with steno-occlusive disease.
METHODS:
As part of a prospective, WHO-registered study (“PEGASUS”, registration number:
DRKS00003198) patients with unilateral steno-occlusion of the ICA or MCA (internal or middle
cerebral artery) >70% were imaged on a Magnetom Tim Trio 3T system (Siemens/Germany) as
follows. 3D-GRASE: 20 inversion times (TI), range 300 ms-3150 ms; DSC-MRI: single-shot GREEPI; 5 ml Gadovist®. DSC maps for CBF and time to peak (TTP) were generated off-line (PMA,
ASIST-Japan). ASL maps for relative CBF and bolus-arrival-time (BAT) were generated off-line
(Fraunhofer MEVIS tool). After visual rating, cortical ROIs (regions of interest, diameter 20 mm,
n=120 per patient) were used for further comparison of CBF values (Spearman, Bland-Altman (BA)
plot, relative ROI values for pooled analysis).
RESULTS:
In 27 patients, the maps of CBF and TTP/BAT showed a good qualitative agreement between ASL
and DSC technique with respect to site, extent and severity of hypoperfusion/tracer delay (Fig. 1).
In the pooled ROI analysis, a significant correlation was found for ASL and DSC based CBF values
(rho=0.55; p<0.0001). The BA plot found no bias, a small average difference, but a relevant variation of differences.
CONCLUSION:
Our preliminary results suggest that new ASL sequences (e.g. 3D GRASE with Multi-TI) with adjustment for arterial transit delay, may allow for an improved estimation of CBF and hypoperfusion
by ASL in patients with steno-occlusive disease.
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6 Brain imaging
Post-thrombolysis Changes in MTT Lesion Volume and Correlation with Good Clinical Outcome
M. Luby1, S. Warach2, J. Merino3
1.
Section on Stroke Diagnostics and Therapeutics, National Institute of Neurological Disorders and Stroke, Bethesda, USA1, Department of Neurology and Neurotherapeutics, UT Southwestern, Austin, USA2, 1. Section on Stroke Diagnostics and Therapeutics, National Institute of
Neurological Disorders and Stroke, Bethesda, USA3
Background: Reperfusion post-thrombolysis is a potential marker of therapeutic efficacy and can be
predictive of good clinical outcome. Our objective was to quantify the change in the perfusion lesion
at 24 hours and compare to the change in NIHSS in a large homogeneous stroke patient population.
Our hypothesis is that patients with a decrease in MTT volume at 24 hours have a better clinical
outcome compared to patients with no decrease. Methods: Patients were selected from the LESION
Project if they: had a pre-treatment MRI with evaluable PWI, had a pre-treatment MTT volume ≥ 5
ml, were treated with standard IV-tPA, and had post-treatment MRI with evaluable PWI at 2 and\or
24 hours. A reader measured the MTT volumes using a validated technique. A vascular neurologist
scored the NIHSS at pre-treatment, 2 and 24 hours and the mRS at discharge, 5, 30 and 90 days. The
Chi-Squared, independent samples median and Mann-Whitney U tests were used to demonstrate differences between groups. Results: Fifty-three patients met the study criteria with a mean (±SD) age
of 71.9 (±17.0) years, 60% women (n=35), median baseline NIHSS of 10 (IQR25-75: 5-20), median
onset of 45 minutes (30-66) and median first MRI to start of thrombolysis of 47 minutes (39-59).
The median pre-treatment, 2 hour and 24 hour MTT volumes were 149.9 ml (64.5-234.2), 100.8 ml
(46.0-235.3) and 62.5 (0.0-144.0). Forty-two patients (79%) had a decrease in MTT volume > 7 ml
at 24 hours versus 11 (21%) had an increase or no change at 24 hours (p=0.000). Of the 42 patients
with a decrease in MTT volume > 7 ml at 24 hours, 19 (45%) had a mRS=0 or 1, while none of
the 11 patients with no decrease had a mRS=0 or 1 (p=0.002). There was a significant difference in
mRS between the 42 patients with a decrease in MTT volume > 7 ml at 24 hours versus the 11 patients with no decrease, median of 2 versus 5, (p=0.017). There was also a significant difference in
mRS distribution between these groups, (0-5 versus 4-5, p=0.020). Conclusions: In patients with a
substantial pre-treatment MTT lesion volume, the decrease of MTT volume at 24 hours post-thrombolysis is a significant predictor of good clinical outcome.
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7 Brain imaging
Functional anatomy of sensorimotor integration in chronic stroke patients
M. Gandolla1, S. Ferrante2, F. Molteni3, E. Guanziroli4, T. Frattini5, A. Martegani6, G. Ferrigno7,
A.L.G. Pedrocchi8, N.S. Ward9

8 Brain imaging
Preexisting white matter lesions impair recovery from lacunar thalamic stroke
P. Eisele1, M. Griebe2, E. Fischer3, A. Ebert4, C. Roßmanith5, M.G. Hennerici6, K. Szabo7
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Background
GERMANY7
Increasing somatosensory input can enhance functionally relevant brain reorganisation after stroke
and is a potential mechanism of action of functional electrical stimulation (FES). The site of sensoBackground: Vascular syndromes of the thalamus have been described according to the vascular
rimotor integration (SMI) is not yet clear, but may be different in controls and patients because of
supply and the clinical symptoms resulting from ischemia. Due to extensive reciprocal thalamo-corpost-stroke brain reorganisation. Here we used fMRI to investigate SMI in the brain during FES.
tical connections, recovery from thalamic stroke might be impaired by white matter lesions (WML)
Methods
affecting the integrity of the cerebral network. We analyzed the MRI patterns, clinical features and
Subjects were scanned during four conditions in a 2x2 factorial design: (1 & 2) repetitive unilateral outcome of acute thalamic stroke.
active (moved by the subject) ankle dorsiflexion with and without concurrent electrical stimulation, Methods: From our prospectively collected Mannheim stroke database we identified 135 patients
(3 & 4) repetitive passive (moved by the experimenter) ankle dorsiflexion with and without concur- with acute lacunar stroke of the thalamus treated between 2004 and 2011. Only patients with an
rent electrical stimulation. Movements were performed with the affected ankle. FES was superficial- MRI-confirmed isolated lacunar stroke of the thalamus were included; patients with another possible
ly applied to peroneal nerve; current was set subject by subject. Analysis was performed with SPM8. stroke mechanism as defined by the ASCO score were excluded. We analyzed stroke severity (NIHere, we define SMI as the interaction between volitional movement and augmented proprioception. HSS), functional outcome (mRS at 3 months), DWI infarct pattern and WML load (Fazekas score).
Results
Effects were calculated using partial rank correlation.
10 chronic stroke patients and 16 age-matched healthy controls took part (range 28-72 yrs). In conResults: Mean age of the collective was 67 years; 64 were female. The lesion pattern distribution actrols, all conditions elicited activity in S1 and M1. FES led to relative overactivity in SII. FES had
cording to the four main arteries was as follows: inferolateral in 72%, paramedian in 15%, posterior
an additional effect in M1 and S1 during active compared to passive movement. In patients, all
choroidal in 8%, and tuberothalamic in 5%. The median premorbid mRS for all pattern groups was
conditions elicited activity in a more widely distributed network that included S1 and M1 (Fig. 1).
0. WML was graded as follows: 0 in 13%, 1 in 41%, 2 in 27%, and 3 in 20%. The median NIHSS
In particular, FES had a greater effect during active compared to passive movement in ipsilesional
at admission was 2 (range 0-20), and 1 at discharge (range 0-8). The median mRS at 3 months was
postcentral and angular gyrus (Fig. 1).
1 (range 0-4). While age was also a significant predictor of outcome, the extent of WML predicted
Conclusion
mRS at 3 months after correction for age (p<0.022).
In healthy subjects, SMI was seen in primary sensorimotor areas, whereas in patients it was seen in
Conclusions: Chronic WML contribute to a less favorable clinical outcome after focal thalamic
secondary areas (i.e. postcentral gyrus; angular gyrus). Angular gyrus is a recipient of proprioceptive stroke. This might be explained by a disturbance of thalamo-cortical interconnections causing aggrainformation encoded in the postcentral gyrus. These results suggest that SMI takes place in a more
vation of neurological deficits.
widely distributed network of brain areas after stroke, and that patients may take advantage of secondary areas to support motor learning.
1
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9 Brain imaging
Spot signs in intracerebral hemorrhage: Useful for identifying patients at risk for hematoma
enlargement?
T. Rizos1, N. Dörner2, E. Jenetzky3, M. Sykora4, S. Mundiyanapurath5, S. Horstmann6, R. Veltkamp7, S. Rohde8, M. Bendszus9, T. Steiner10

10 Brain imaging
Hypoperfusion Intensity Ratio is Associated with Infarct Growth and Functional Outcome in
Acute Ischemic Stroke: A DEFUSE 2 substudy.
J-M. OLIVOT1, M. Mlynash2, M. Inoue3, R Bammer4, M Straka5, H Wheeler6, S Kemp7, M
Marks8, M. Lansberg9, G.W. Albers10
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Background and purpose: Spot Signs (SpS) on computed tomographic angiography (CTA) may
predict hematoma expansion in acute spontaneous intracerebral hemorrhage (SICH). We investigated associations between the presence of SpS, hematoma expansion, and clinical outcome in acute
SICH.
Methods: This prospective observational study included SICH patients presenting within 6 hours of
symptom onset. Secondary hematomas, purely intraventricular hematomas, incomplete CT evaluation, hematoma evacuation prior to follow-up brain imaging, and incomplete follow-up data were
excluded. Presence of SpS, hematoma location, hematoma volume, and substantial hematoma expansion after 24h were documented. Clinical outcome was assessed by the mRS at discharge and at
3 months.
Results: 101 patients (median age 73 years (IQR 60-79); male: 61.4%) met inclusion criteria. Median time from onset to CTA was 128 minutes (IQR 90-209 minutes). SpS were detected in 27 patients (26.7%). SpS patients had higher initial hematoma volumes than patients without SpS (36.0ml
vs 14.39ml, p=0.005). Hematoma expansion was more frequent in SpS patients (59.3% vs. 21.6%,
p<0.001) and associated with the presence of SpS in the univariate analysis (OR 5.273, CI 2.04713.584, p=0.001) and in multivariable analysis adjusted for the initial hematoma volume (OR 4.678,
CI 1.781-12.288, p=0.002). Sensitivity of SpS to predict hematoma expansion was 0.5, specificity
0.84. No difference in 3-months clinical outcome was observed between patients with and without
SpS (median mRS 4 and 4, p= 0.457).
Conclusions: The clinical usefulness of SpS needs to be further explored. Particularly low sensitivity
may limit application of the SpS in clincial routine. Future prospective studies should focus on the
prevalence of SpS in consecutive ICH populations.
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Background: The hypoperfusion intensity ratio (HIR) is the percentage of the Tmax>6s perfusion lesion which has more than a 10 second delay. In acute stroke patients, a high HIR has been associated with poor collaterals and larger acute ischemic lesions. We investigate the relationships between
HIR, infarct growth and clinical outcome among the patients in the DEFUSE 2 study.
Methods: DEFUSE 2 patients with a baseline Tmax>6s perfusion lesion were dichotomized into
high vs. low HIR groups based on whether they had values above or below the median HIR (0.4).
Initial DWI growth velocity was calculated by the volume of the baseline DWI lesion divided by
the delay from symptom onset to MRI. Infarct growth was calculated by the difference between the
infarct volume measured on 5 day FLAIR and baseline DWI. Good functional outcome was a modified Rankin scale (mRS)<2 at 90 days .
Results: 99 patients (90%) met the inclusion criteria. Median initial infarct growth velocity was
3.2 ml/h (IQR:1,8) and increased with HIR quartiles (p<0.001). Patients with a high HIR experienced faster initial infarct growth than patients with a low HIR [7 mL/h (IQR:3,18) vs. 2 mL/h
(IQR:0,3), p<0.001]. Median infarct growth was 49 mL (IQR:11,106) and increased with HIR quartiles (p<0.001). In comparison with patients with low HIR, high HIR was associated with larger
infarct growth [83 mL (IQR: 45,167) vs. 20 mL (IQR:4,67), p<0.001]. This relationship was observed among both reperfusers and non reperfusers. Patient with a good functional outcome (n=42)
had lower HIR than those who did not. [30% (IQR: 19,46) vs. 43% (IQR:30,55), p=0.006]. After
adjustment for age, baseline DWI volume and early reperfusion, low HIR was associated with an increased rate of good functional outcome. Odds ratio: 4 (95%CI: 1-14), p=0.014.
Conclusion: In acute stroke patients undergoing endovascular treatment, a lower percentage of
the perfusion lesion with a severe Tmax delay is associated with slower and less extensive infarct
growth as well as more favorable clinical outcomes.

London, United Kingdom 2013
11 Brain imaging
A relative signal intensity cut off can improve interrater agreement when judging FLAIR positivity in acute ischemic stroke patients
I. Galinovic1, J. Puig2, L. Neeb3, J. Guibernau4, A. Kemmling5, S. Siemonsen6, S. Pedraza7, B.
Cheng8, G. Thomalla9, J.B. Fiebach10

12 Brain imaging
Voxel-based mapping of hemodynamic impairment in symptomatic carotid disease: an oxygen-15 PET study
R.R. Moustafa1, P.S. Jones2, I. Momjian-Mayor3, F.I. Aigbirhio4, T.D. Fryer5, E.A. Warburton6, J.C. Baron7

Center for Stroke Research Berlin, Berlin, GERMANY1, Hospital Universitari Dr Josep Trueta,
Girona, SPAIN2, Center for Stroke Research Berlin, Berlin, GERMANY3, Hospital Universitari Dr
Josep Trueta, Girona, SPAIN4, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY5, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY6, Hospital Universitari Dr Josep Trueta, Girona, SPAIN7, University Medical Center Hamburg-Eppendorf, Hamburg,
GERMANY8, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY9,
Center for Stroke Research Berlin, Berlin, GERMANY10

Ain Shams University, University of Cambridge, UK, Cairo, EGYPT1, University of Cambridge,
Cambridge, UNITED KINGDOM2, University of Cambridge, Cambridge, UNITED KINGDOM3,
University of Cambridge, Cambridge, UNITED KINGDOM4, University of Cambridge, Cambridge,
UNITED KINGDOM5, University of Cambridge, Cambridge, UNITED KINGDOM6, University of
Cambridge, Cambridge, UNITED KINGDOM7

Background
Hemodynamic impairment distal to severe internal carotid artery (ICA) stenosis/occlusion can be
Background
demonstrated using quantitative 15O-PET as increased mean transit time (MTT), cerebral blood
The match or mismatch between visibility of an ischemic lesion in diffusion-weighted imaging and
volume (CBV) and oxygen extraction fraction (OEF). The spatial distribution and extent of such abits visibility on fluid-attenuated inversion recovery (FLAIR) images is considered to stand for an
normalities is traditionally defined using the region-of-interest (ROI) approach, which is restricted
estimate of time from stroke onset. A truly accurate relative signal intensity (rSI) cut off for judging by the choice of ROI size, shape and location. Here we tested for the first time an observer-indepentime based on such FLAIR hyperintensities has however thus far eluded discovery. Therefore qualdent voxel-based method to objectively map the 3D topography of 15O-PET defined hemodynamic
itative assessment of the presence of a FLAIR hyperintensity remains the standard, but suffers from changes in a previously reported sample (Moustafa, Stroke, 2011).
rater bias and low interrater agreement. In preparing for a multicenter, randomised, placebo-conMethods
trolled trial of efficacy and safety of MRI-based thrombolysis in wake-up stroke (WAKE-UP) we
Triple-O15 PET was performed in 16 pts with non-cardioembolic stroke/TIA and &#8805;70% ICA
sought to assess and improve interrater agreement stemming from our study’s specific imaging crite- stenosis or occlusion, and 10 age-matched controls. Transcranial Doppler (TCD) was used to clasria.
sify patients according to presence or not of microembolic signals (MES). After normalization of
Methods
quantitative perfusion and OEF maps and appropriate masking of venous pools, voxel-based analyA sample of images from 143 acute stroke patients was used for training 6 raters to qualitatively
sis using SPM8 was done separately for each variable. The symptomatic hemisphere was compared
evaluate images based on the WAKE-UP study criteria. In a subsample of 45 cases a quantitative
between patients and controls using an independent sample t-test analysis, and between MES+ and
analysis was also carried out, with 5 raters placing regions of interest on FLAIR images, indeMES- patients using a multi-group analysis. Based on strong a priori hypotheseis the p<0.001 dependently from one another and using the hot-spot technique (which delineates the area of brightest fault cut-off was used.
signal), to produce rSI values. These values were compared against a consensus decision (regarding Results
FLAIR positivity) reached by two expert neuroradiologists.
Significant delay in MTT was found in patients in confluent frontal, parietal and temporal regions,
Results
extending into the centrum semiovale (CSO). Increased CBV was found in the central CSO and
For the entire sample, interrater agreement between the 6 raters regarding patient inclusion or exfrontal areas, and elevated OEF in small frontal areas. Hemodynamic impairment (MTT and CBV)
clusion was 73% with a free-marginal kappa of 0.455. In the subsample analysis, a rSI cut off value was significantly greater and more extensive in MES- than in MES+ patients.
of 1.20 had a high true positive rate (between 0.870 and 0.957) and low false positive rate (between Conclusion
0.045 and 0.158) for agreeing with the expert consensus decision regarding FLAIR positivity.
Voxel-based analysis accurately depicted the expected occurrence and topography of hemodynamConclusion
ic impairment in patients vs. controls and in MES- vs MES+ subgroups. This study documents that
Interrater agreement for qualitative assessment based on WAKE-UP imaging criteria was moderate. voxel-based analysis of 15O-PET datasets is feasible and applicable in future studies.
Introducing a fixed cut off value of rSI, as an aid to visual assessment of FLAIR positivity, stands to
improve interrater agreement.
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13 Brain imaging
Arterial spin labeling for hypoperfusion assessment in steno-occlusive disease: application of a
current scanner based imaging protocol
M.A. Mutke1, V.I. Madai2, F.C. von Samson-Himmelstjerna3, O. Zaro-Weber4, S. Martin5, S. Hetzer6, M. Guenther7, J. Sobesky8

14 Brain imaging
Healthy brain activity associated to upper limbs movements. Applications for motor rehabilitation in Stroke
A.C. Vidal1, P.B. Banca2, A. G. Pascoal3, G. Cordeiro4, J. Sargento-Freitas5, L. Cunha6, M. Castelo-Branco7

Charité Universitätsmedizin Berlin, Berlin, GERMANY1, Charité Universitätsmedizin Berlin,
Berlin, GERMANY2, Charité Universitätsmedizin Berlin, Fraunhofer/MEVIS, Berlin, GERMANY3, Charité Universitätsmedizin Berlin, Max-Planck-Institute for Neurological Research, Berlin,
GERMANY4, Charité Universitätsmedizin Berlin, Berlin, GERMANY5, Berlin Center for Advanced
Neuroimaging, Berlin, GERMANY6, Fraunhofer/MEVIS, Bremen, GERMANY7, Charité Universitätsmedizin Berlin, Berlin, GERMANY8

Univ Tecn Lisboa, Fac Motricidade Humana, CIPER, LBMF, P-1499-002, Lisbon, PORTUGAL1, IBILI, Visual Neuroscience Laboratory, University of Coimbra, Coimbra, PORTUGAL2,
Univ Tecn Lisboa, Fac Motricidade Humana, CIPER, LBMF, P-1499-002, Lisbon, PORTUGAL3,
Stroke Unit, Department of Neurology, Coimbra University Hospital, Coimbra, Portugal, Coimbra,
PORTUGAL4, Stroke Unit, Department of Neurology, Coimbra University Hospital, Coimbra, Portugal, Coimbra, PORTUGAL5, Stroke Unit, Department of Neurology, Coimbra University Hospital, Coimbra, Portugal, Coimbra, PORTUGAL6, IBILI, Visual Neuroscience Laboratory, University
of Coimbra, Coimbra, 7

Background
Arterial spin labeling (ASL) in magnetic resonance imaging (MRI) allows for a contrast-agent independent estimation of cerebral blood flow (CBF) and may be of value in diagnosis of cerebrovascular disease. We assessed the performance of a commercially available ASL sequence in patients with
steno-occlusive disease in comparison with DSC (dynamic susceptibility contrast)-MRI.
Methods
In a prospective, WHO-registered study (PEGASUS, registration number: DRKS00003198) patients
with unilateral steno-occlusion of the ICA or MCA (internal or middle cerebral artery) >70% were
imaged on a Magnetom Tim Trio 3T system (Siemens/Germany) as follows. Pulsed ASL (pASL):
PICORE Q2TIPS, post labeling delay time TI= 1800ms, 50 measurements. DSC-MRI: single-shot
GRE-EPI, 5ml Gadovist®. ASL-CBF maps were calculated online by the scanner console. DSCCBF and TTP (time to peak) maps were obtained offline (PMA, ASIST-Japan). Coregistered maps
of CBF and TTP were rated visually (site and extent of hypoperfusion; TTP delay; presence of arterial transit delay artifact [ATDA] on ASL maps). CBF values were compared by a region of interest
(ROI) analysis (Spearman, Bland-Altman [BA]-plot).
Results
Of 28 patients imaged, 11 were excluded due to poor ASL image quality. On visual analysis, 11/17
patients showed DSC-CBF hypoperfusion, a corresponding ASL hypointensity was found in 2/11
(18%). 14/17 patients showed TTP delay, an arterial transit delay artifact in ASL was seen in 10/14
(71%). The quantitative correlation of CBF values for DSC and ASL was poor (rho=0,24), the BA
plot showed a large spread of values (-100% up to +160%) owing to ATDA.
Conclusion
In patients with steno-occlusive disease, the investigated pASL sequence does not reliably quantify
CBF, but identifies TTP delay in a qualitative manner by the presence of arterial transit delay artifact. New ASL sequences (3D GRASE, QUASAR) can correct for this delay and may allow for reliable CBF measurement.
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Background: Neural circuits recruited in voluntary movements during shoulder elevation (ShoElev) are mostly in contralateral motor-sensory cortex and ipsilateral cerebellum. However, it is not
known how this pattern would be modulated by the simultaneous contralateral upper limb motion
restriction (CULMR). In this functional resonance magnetic imaging (3Tesla Magneton, Tim Trio,
Siemens) study, we aim to identify and compare the neural circuitry involved in ShoElev when
performed with and without simultaneous CULMR. Methods: Brain activity (BOLD signals) of
18 healthy participants (10 woman; 17 right handed; age=42.1±13.5 years) were scanned during
two consecutive sessions for each hemisphere: 1) dominant ShoElev and 2) non-dominant ShoElev. Our experimental block design was composed by baseline and the two conditions (ShoElev
with and without CULMR). During sub-phase of baseline the contralateral upper limb was placed
passively under restriction. We have used BrainVoyager 2.4. (Software version) with “Random effects analysis” and “False Discovery Rate” correction was used for image processing and statistics
(p(corrected)<.05). Results: The activation of the contralateral motor-sensory cortex, and ipsilateral cerebellum was confirmed for ShoElev. Only for dominant ShoElev this activation pattern was
accompanied by deactivation of the ipsilateral motor-sensory cortex. Motion restriction was associated to deactivation of the circuits in the contralateral hemisphere. Sensory-motor cortex activity
(number of statistically active voxels) decreased during dominant and, particularly in non-dominant
ShoElev, with CULMR. Conclusion: The different observed brain patterns provide insight into the
neural correlates of the role of hemispheric dominance in responses to shoulder elevation and for the
role of limb restriction. These results may illuminate the design of rehabilitation strategies in clinically impaired patients, particularly in stroke.

London, United Kingdom 2013
15 Brain imaging
Combining CT angiography with non-contrast CT to predict infarct on follow up CT in acute
ischaemic stroke. Substudy analysis of imaging from the Third International Stroke Trial
(IST-3)
G. Mair1, J.M. Wardlaw2, P. Sandercock3, R. Lindley4, R. von Kummer5
The IST-3 Collaborative Group
Western General Hospital, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, University of Sydney, Sydney, AUSTRALIA4, Dresden University Stroke Center, Dresden, GERMANY5
Background The Third International Stroke Trial (IST-3) is a multicentre, randomised controlled trial testing intravenous thrombolysis given within 6 hours of ischaemic stroke. Pre-randomisation and
follow up brain imaging was performed for all patients and CT angiography (CTA) was additionally
obtained in some centres. We aimed to identify whether CTA improved prediction of infarct on follow up CT over non-contrast CT alone. Methods We included IST-3 patients who had: pre-randomisation (PRCT) and follow up non-contrast CT (NCCT) and baseline CTA. A single observer (GM)
analysed the images sequentially, blinded to subsequent imaging. We recorded the presence of ischaemia (IST-3 score) and hyperattenuated arteries (HAS) on PRCT, and the presence of arterial obstruction on CTA. We calculated the sensitivity and specificity of abnormal PRCT +/- CTA for predicting infarction (IST-3 score) on follow-up CT and tested for significant differences. Results We
included 234 patients (42% male, median age 81 years, IQR 71-86). PRCT was performed at median 3.4 hours from stroke onset (IQR 2.3-4.8). Follow up NCCT was performed within 48 hours for
92%. PRCT was abnormal (acute ischaemia or HAS) in 37% (95%CI 31-43%). CTA was abnormal
in 40% (95%CI 34-47%). Either PRCT or CTA were abnormal in 50% (95%CI 43-56%); both were
abnormal in 27% (95%CI 22-33%). Sensitivity and specificity for infarct on follow-up CT were
(respectively): of abnormal PRCT alone, 57% and 96%; of abnormal CTA alone, 55% and 91%; of
both PRCT and CTA, 44% and 100% (compared with PRCT alone χ2 = 22, P<0.001); and of either
PRCT or CTA, 71% and 87% (compared with PRCT alone χ2 = 27, P<0.001). Conclusion Combining PRCT with CTA in acute stroke significantly increases sensitivity (if either NCCT or CTA are
abnormal) or specificity (if both are abnormal) for predicting infarct on 48 hour follow up CT. The
impact on clinical outcome and response to thrombolyic therapy will be reported in future analyses.

16 Brain imaging
ABNORMAL CEREBRAL BLOOD VOLUM ON PERFUSION CT IS NOT A GOOD PREDICTOR OF FINAL INFARCT VOLUM IN ACUTE STROKE RECEIVING REPERFUSION THERAPY
V. Obach1, L. Llull2, S. Rudiloso3, A. Lopez4, X. Urra5, S. Amaro6, L. San Roman7, A. Cervera8, A.
Chamorro9
Stroke Unit. Hospital Clinic Barcelona, Barcelona, SPAIN1, Stroke Unit. Hospital Clinic Barcelona, Barcelona, SPAIN2, Stroke Unit. Hospital Clinic Barcelona, Barcelona, SPAIN3, Stroke Unit.
Hospital Clinic Barcelona, Barcelona, SPAIN4, Stroke Unit. Hospital Clinic Barcelona, Barcelona,
SPAIN5, Stroke Unit. Hospital Clinic Barcelona, Barcelona, SPAIN6, Stroke Unit. Hospital Clinic
Barcelona, Barcelona, SPAIN7, Stroke Unit. Hospital Clinic Barcelona, Barcelona, 8, Stroke Unit.
Hospital Clinic Barcelona, Barcelona, 9
Background:
Abnormal DWI areas on brain MR in acute stroke correlate with final cerebral infarct volume. The
correlation of abnormal CBV on CT perfusion with non-viable tissue (NVT) in these patients is
more controversial.
We aim to evaluate if areas of NVT defined by abnormal CBV are finally not infarcted in patients receiving reperfusion therapies.
Methods:
From March 2010 to February 2012, we identified 98 strokes in a prospective cohort of patients receiving reperfusion therapy, having perfusion CT performed before reperfusion therapy or during iv
tPA infusion and DWI brain MR done over 24h of treatment. Only 85 patients with large abnormal
time to peak (TTP) lesion > 30ml were analyzed. NVT tissue was considered when CBV was under 1.6 ml/100g of tissue and was automatically calculated using Siemens Software. Final infarct
volume was also automatically assessed on DWI images using AMIRA software. The percentage
of non-infarcted areas (NIA) in areas of NVT on CBV maps was defined calculating abnormal
volumes (DWI – CBV) / CBV. Arbitrarily, restrictive threshold of NIA>50% or less restrictive of
NIA>20% were considered.
Results:
Baseline median NIHSS score was 14 (IQR 8-19). Overall, 74 (87%) patients received IV tPA and
52 (61%) intraarterial treatment (IAT). (41 rescue IAT). Successful recanalization (TICI 2b/3) was
confirmed in 62/71 patients (87%).
A percentage of NIA of > 50% was found in 36/85 patients (42.4%) and NIA of > 20% in 59/85 patients.
In patients with succefull recanalization, a percentage of NIA > 50% was observed in 30/62 (48%)
compared with only 2/9 (22%) of patient with incomplete recanalization (p=0.17). When a proportion of NIA of >20% was considered, 41/62 (66%) patients with successful recanalization and 3/9
(33%) with incomplete recanalization were detected (p=0.07).
Conclusions:
Abnormal CBV on perfusion CT assessed in available automatic software is not a good marker of
real non viable tissue in patients receiving reperfusion therapy.
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1 Small vessel stroke and white matter disease
Cerebrovascular reactivity and endothelial function are impaired in post lacunar stroke patients.
J. Staszewski1, R. Piusinska-Macoch2, E. Skrobowska3, A. Stepien4

2 Small vessel stroke and white matter disease
Regional Low Cerebral Blood Flow Predicts White Matter Hyperintensity Development at 18
Months in Patients with TIA and Minor Stroke.
M.L. Bernbaum1, B. Menon2, E. E. Smith3, M. Goyal4, R. Frayne5, S.B. Coutts6
University of Calgary, Calgary, CANADA1, University of Calgary, Calgary, CANADA2, University of Calgary, Calgary, CANADA3, University of Calgary, Calgary, CANADA4, University of Calgary, Calgary, CANADA5, University of Calgary, Calgary, CANADA6

Military Institute of Medicine, Warsaw, POLAND1, Military Institute of Medicine, Warsaw, POLAND2, Military Institute of Medicine, Warsaw, POLAND3, Military Institute of Medicine, Warsaw, Background: White matter hyperintensities (WMH) are thought to be markers of underlying small
vessel damage. Understanding the role of cerebral blood flow (CBF) in the formation of WMH will
POLAND4
allow us to determine if hypoperfusion is a critical determinant of WMH development. The purpose
of this study was to determine if normal appearing white matter with reduced blood flow predicts
Background. Cerebrovascular reactivity (CVR) impairment, platelet and endothelial function in
WMH on follow-up.
post lacunar stroke period have not been thoroughly described. Aim. The aim of the single center,
Methods: Minor stroke and TIA patients who had MR imaging including perfusion at baseline and
prospective study was to evaluate CVR, hemostatic factors in post lacunar ischemic stroke (LIS)
patients. Methods. The CVR of the middle cerebral artery (MCA) expressed as the vasomotor reac- 18 months were included. Imaging was co-registered. New WMH at 18 months were identified by
tivity reserve (VMRr), pulsatility and resistance indices (PI, RI) were measured by TCD ultrasonog- comparing follow-up with baseline FLAIR. Regions of interest (ROI) were placed on FLAIR imagraphy in both MCAs. Markers of endothelial and platelet dysfunction, brachial artery flow-mediated es in 3 groups: Group 1: WMH on baseline and follow-up, Group 2: new WMH on follow-up, and
dilatation (FMD) test have been determined. All tests have been performed 2 months following LIS. Group 3: normal appearing white matter at both time points. Mean CBF was measured in each ROI
Levels of blood markers were adjusted for age, gender, and vascular risk factors. 28 LIS patients and using Olea Sphere software. A paired t-test was used to report differences in “within patient” mean
CBF. Data was analyzed using ANOVA and mixed effects regression modeling.
26 age and sex matched controls (CG) were recruited as a part of SHEF-CSVD Study. Results. The
mean age (69 years in LIS, 68 in CG, p>0.05) and comorbidities were similar in both groups. Com- Results: 33 patients were evaluated. Mean age 62+/-12 years, 78% male and 9% diabetic. Mean
CBF was different in the 3 groups using ANOVA, taking into account clustering of data within papared with CG, patients with LIS had significantly decreased VMRr (74% vs 48%, p<0,001), FMD
tient (p<0.0001). This difference in “within patient” mean CBF was noted between Group 1 and 3
(13% vs 5%, p<0,001) and had increased thrombomodulin (4412 pg/ml vs 5780 pg/ml, p=0,03),
IL-1 (0,13 pg/ml vs 0,37 pg/ml, p<0,05) and hsCRP (0,24 vs 0,48, p<0,05), respectively. Other fac- (16.97 vs. 21.01, p<0.0001) and between Group 2 and 3 (17. 11 vs. 21.01, p< 0.0001). There was no
difference in mean CBF between Group 1 and 2 (16.95 vs. 17.11, p=0.71). A mixed effects regrestors studied (PI, RI, sP-selectin, sICAM, PF-4, β-thromboglobulin) did not differ among groups.
Conclusion. Impairment of the cerebral microvasculature and endothelial function is present in post sion model shows an interaction between Group and presence of diabetes; the nature of interaction
being such that there is a significant difference between Group 3 vs. Group 1 + 2 only in patients
lacunar stroke patients.
with diabetes.
Conclusion: Regions of white matter that develop WMH on follow-up imaging at 18 months have
low baseline CBF values. Future studies aiming to improve cerebral perfusion in normal appearing
white matter might provide a target for arresting the development of WMH.
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3 Small vessel stroke and white matter disease
Lack of associatinon between brachial-ankle pulse wave velocity and white matter hyperintensities in healthy hypertensive elderly Chinese
M.M. ZHANG1, B.J. XIE2, H.K.F. MAK3, R.T.F. CHEUNG4

4 Small vessel stroke and white matter disease
Risk factor profiles of incident lacunar infarcts in deep white matter and basal ganglia. Evidence for different aetiologies. The SMART-MR study
R.P. Kloppenborg1, P.J. Nederkoorn2, M. Vermeulen3, Y. van der Graaf4, M.I. Geerlings5

The University of Hong Kong, Hong Kong, HONG-KONG1, The University of Hong Kong,
Hong Kong, HONG-KONG2, The University of Hong Kong, Hong Kong, HONG-KONG3, The
University of Hong Kong, Hong Kong, HONG-KONG4

Academic Medical Center, Amsterdam, THE NETHERLANDS1, Academic Medical Center,
Amsterdam, THE NETHERLANDS2, Academic Medical Center, Amsterdam, THE NETHERLANDS3, Julius Center for Health Sciences and Primary Care, Utrecht, THE NETHERLANDS4, Julius Center for Health Sciences and Primary Care, Utrecht, THE NETHERLANDS5

Background: Previous studies have indicated that arterial stiffness is associated with white matter
hyperintensities (WMH) in both healthy elderly population and patients with overt vascular disease.
We are interested in whether brachial-ankle pulse wave velocity (baPWV), a marker of arterial stiffness, has any association with WMH in healthy hypertensive elderly Chinese.
Methods: 143 healthy hypertensive Chinese over 65 years old (mean age 70.9, 58% male) were
recruited to receive a MRI brain scan, a structured interview and a brachial-ankle pulse wave velocity assessment. WMH was evaluated using Fazekas white matter scale scores. ANOVA and Chisquare tests were used to compare categorical data and continuous data, respectively. BaPWVs were
grouped into quartiles and compared with WMH. Finally, a logistic regression model was used to
compute the adjusted odds ratio (OR) for advanced WMH.
Results: Advanced WMH was present in 36 (25.2%) subjects. Age and baPWV level were associated with different grades of WMH. WMH was not associated with gender, BMI and other vascular
risk factors (total cholesterol, triglycerides, HDL, smoke history, family history of stroke, HT grade,
HT duration). In the highest baPWV quartile, 15 (42.9%) subjects had advanced WMH. However,
after adjusting for age, gender and other arterial vascular risk factors, there is no association between the highest quartile of baPWV and advanced WMH, (OR 1.479 [95% confidence interval:
0.399-5.481]).
Conclusion: We did not find and significant association between arterial stiffness and WMH. The
small sample size is a limitation. In addition, Fazekas white matter scale score may be too simple to
reveal the association.

Background
Lacunar infarcts are commonly seen ischemic lesions in cerebral small vessel disease. Evidence suggests that lacunar infarcts have different aetiologies, possibly dependent on their anatomical localisation and vascularisation. We hypothesized that incident lacunar infarcts in different brain regions
(deep white matter vs basal ganglia) would have different risk factor profiles, suggesting different
underlying aetiologies.
Methods
Within the SMART-MR study, a prospective cohort on brain changes on MRI in patients with symptomatic atherosclerotic disease, 679 patients (57 ± 9 yrs) had vascular screening and 1.5 Tesla MRI
at baseline and after a mean follow-up of 3.9 years. We investigated the longitudinal relation between several risk factors and incidence of lacunar infarcts in the deep white matter and basal ganglia.
Results
No associations were found for atrial fibrillation, body mass index, cholesterol level, and diabetes
(data not shown). History of lacunar infarcts and cerebrovascular disease was associated with lacunar infarcts in both localisations (table 1). Hyperhomocysteinemia was the only other risk factor
significantly associated with infarcts in the basal ganglia, whereas hypertension and progression
of WML were only significantly associated with new lacunar infarcts in the deep white matter. Although smoking and IMT were also significantly associated with lacunar infarcts in the deep white
matter, the size of the ORs were similar to those for infarcts in the basal ganglia (table 1). After multivariate analyses, progression of WML volume remained significantly associated with new lacunar
infarcts in deep white matter (OR 2.3, 95% CI 1.0-5.2, p=0.051)
Conclusion
Risk factor profiles for new lacunar infarcts in deep white matter and basal ganglia differ, suggesting
different aetiologies. The independent association between progression of WML and incident deep
white matter lacunar infarcts suggest a common aetiology for these radiological abnormalities.
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Table 1. Associations between risk factors and incidence of lacunar infarcts in deep white matter
5 Small vessel stroke and white matter disease
and basal ganglia during follow-up. Adjusted for age and sex (model 1) and additionally for baseline Computational quantification of perivascular spaces (count and volume) in ischemic stroke
WML volume (model 2). Only risk factors with significant associations are shown.
patients is associated with white matter hyperintensities and cerebral atrophy.
p≤0.05, **=p≤0.01, ***=p≤0.001
Risk factor
Model
New LACI in deep white
New LACI in basal ganglia
X. WANG1, M.C. Valdés Hernánde2, F.M. Chappell3, F.N. Doubal4, J.M. Wardlaw5
History of lacunar in-

Model 1

matter (n=68)
5.1 (2.5 to 10.4)***

farcts in deep WM (y/n)
History of lacunar in-

Model 2
Model 1

4.1 (1.9 to 8.8)***
6.9 (3.2 to 10.8)***

3.1 (1.5 to 6.6)**
10.8 (5.4 to 21.8)***

farcts in basal ganglia

Model 2

5.9 (2.7 to 12.8)**

9.0 (4.3 to 18.7)***

(y/n)
History of cerebrovascu-

Model 1

2.6 (1.3 to 5.2)**

2.6 (1.3 to 4.9)*

lar disease (y/n)
Hypertension

Model 2
Model 1

2.4 (1.2 to 4.8)*
4.0 (1.4 to 11.4)*

2.1 (1.1 to 4.1)*
2.0 (0.9 to 4.5)

(y/n)
Hyperhomocysteinemia

Model 2
Model 1

3.6 (1.3 to 10.5)*
2.0 (0.8 to 4.7)

1.7 (0.8 to 3.9)
3.3 (1.6 to 6.8)**

(y/n)
Progression WML vo-

Model 2
Model 1

1.5 (0.6 to 3.8)
3.2 (1.5 to 6.5)**

2.6 (1.2 to 5.8)*
1.6 (0.8 to 3.1)

lume (y/n)
Intima Media Thickness

Model 2
Model 1

2.4 (1.1 to 5.3)*
2.9 (1.3 to 6.7)**

0.8 (0.3 to 1.7)
2.0 (0.9 to 4.6)

(per 1 mm)
Smoking (per packyear)

Model 2
Model 1

3.0 (1.3 to 6.9) *
1.02 (1.0 to 1.03)*

2.0 (0.9 to 4.7)
1.01 (1.0 to 1.03)

Model 2

1.02 (1.0 to 1.03)*

1.02 (1.0 to 1.03)
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(n=66)
4.7 (2.4 to 9.2)***

School of Medicine and Veterinary Medicine, University of Edinburgh, Edinburgh, UNITED KINGDOM1, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED KINGDOM2, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED
KINGDOM3, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED
KINGDOM4, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED
KINGDOM5
Background:
Perivascular spaces (PVS) increase with ageing, cerebral small vessel disease, inflammation and
may be related to increased blood brain barrier permeability. Previous studies used visual rating
scales for quantification. We investigated the associations between basal ganglia (BG) PVS count/
volume, white matter hyperintensity (WMH) rating scores and volume, atrophy rating scores and
brain volume.
Methods:
We used T2-weighted MR images from 96 patients with lacunar or mild cortical stroke. We measured the PVS count and volume using a novel, threshold-based computational method developed
in house. We rated WMH (periventricular and deep: PVL and DWML) and atrophy using validated
scales. We measured WMH volume, brain volume and intracranial volume (ICV) using validated
software (MCMxxxVI) and Analyze. We tested associations between PVS count/volume and other
factors with linear regression, and used coefficients of variation (CV) to assess model fit.
Results:
In 96 patients, BG PVS volume was positively associated with WMH rating (PVL: 0.027 95%CI
0.015 to 0.049, CV=49%; DWML: 0.019, CI 0.007 to 0.031, CV=51%), WMH volume (0.0009, CI
0.0006 to 0.0013, CV=48%), and brain atrophy rating (0.0089, CI 0.0023 to 0.016, CV=52%). BG
PVS volume increased as brain volume (as % of ICV) decreased (-0.0032, CI -0.0057 to -0.0007,
CV=52%). Similar CV values showed the measures of WMH and cerebral atrophy have relationships of equal strength with PVS volume. BG PVS count showed similar associations.
Conclusion:
BG PVS count and volume are associated with both WMH (PVL and DWML) rating and volume,
atrophy rating, and brain volume. Computational measures of PVS are feasible and informative in
analysis and quantification of small vessel disease.

London, United Kingdom 2013
6 Small vessel stroke and white matter disease
tPA-activity predicts progression of periventricular white matter lesions in first-ever lacunar
stroke patients
E.C. van Overbeek1, J.E.A. Staals2, I.L.H. Knottnerus3, R.J. van Oostenbrugge4

7 Small vessel stroke and white matter disease
Cerebral microbleeds in Fabry disease
I. Romani1, P. Nencini2, W. Borsini3, G.P. Giordano4, D. Inzitari5
on behalf of the Fabry Disease Centre of Careggi Hospital, Florence, Italy

Maastricht university medical centre, Maastricht, THE NETHERLANDS1, Maastricht university medical centre, Maastricht, THE NETHERLANDS2, Maastricht university medical centre,
Maastricht, THE NETHERLANDS3, Maastricht university medical centre, Maastricht, THE NETHERLANDS4

University of Florence, Florence, ITALY1, University of Florence, Florence, ITALY2, University
of Florence, Florence, ITALY3, University of Florence, Florence, ITALY4, University of Florence,
Florence, ITALY5

Background: Cerebral microbleeds (CMBs) are small perivascular deposits of hemosiderin recBackground – Tissue plasminogen activator (tPA) and plasminogen activator inhibitor type 1 antiognised by MRI techniques such as T2-weighted gradient-recalled echo (T2*-weighted MRI), and
gen (PAI-1) are components of the fibrinolytic system and are seen as hemostasis-related markers of they are mainly related to small vessel diseases. There are few data about the occurrence of CMBs
endothelial function. They are extensively present in small blood vessels of the cerebral white matin Fabry disease. We aimed to determine the CMBs frequency in a series of patients referred to the
ter. Earlier we showed that high levels of tPA-activity and low levels of PAI-1 were associated with Fabry Disease Centre of Careggi Hospital, Florence, Italy. Methods: In our referral centre, Fabry
extensive white matter lesions (WML) in first-ever lacunar stroke patients. The aim of this study
patients undergo a systematic follow-up, including neurological, cardiological, nephrological evalwas to determine whether tPA-activity and PAI-1 levels are associated with progression of WML.
uations, blood, and urine analysis every 6 months, and periodic instrumental investigations. From
Methods – In 132 first-ever lacunar stroke patients in whom baseline brain MRI (FLAIR, T2) and
March 2011 to August 2012, a consecutive series of Fabry patients scheduled for the neuroradiolevels of tPA-activity and PAI-1 were available, we obtained a follow-up MRI after 2 years. We aslogical follow-up performed a standardized brain MRI protocol, including T2*-weighted images
sessed progression of periventricular WML (pWML) and deep WML (dWML) using the visual Rot- for CMBs detection. Clinical and imaging data were prospectively collected in a local database.
terdam WML change scale. We determined the relationship between levels of tPA-activity and PAI-1 Results: Twenty-nine patients (females 58.6%, mean age +/- SD: 46.9 +/- 13.7 years) performed
and WML progression on MRI after 2 years.
T2*-weighted MRI. All patients had mutations of GLA gene of definite pathogenic significance (17
Results – 34 (25.8%) patients had pWML progression. tPA-activity was higher in patients with pro- different genotypes). Ten (34.5%) patients had previous ischemic strokes (females 50%, mean age
gression compared to those without (median 0.93 IU/mL (0.45 – 1.47) vs. 0.57 IU/mL (0.34-0.92),
+/- SD 54.1 +/- 9.2 years). The TOAST pathogenesis was small vessel disease in all patients, exp < 0.01). In logistic regression analyses with correction for age and sex, tPA was associated with
cept one (cardioembolism). CMBs were detected in 3 patients with 3 different genotypes (females
pWML progression (OR 2.35, 95% CI 1.06 – 5.22). Although tPA-activity was increased in patients 33.4%, mean age ± SD 60.1 ± 4.6 years) who suffered from ischemic strokes due to small vessel
with dWML progression (0.70 vs. 0.60 IU/mL), and PAI-1 levels were lower in both patients with
disease; no CMBs were detected in patients without strokes (p=0.01). CMBs were multiple and loprogression of pWML (median 23.1 vs. 37.4 ng/mL) and dWML (27.1 vs. 35.4 ng/mL), these results cated in subcortical regions in all patients. Conclusions: In this series of Fabry patients, CMBs seem
were not significant.
associated with ischemic strokes due to small vessel disease. Further studies are necessary to conConclusion – We found higher baseline tPA-activity to be associated with progression of pWML af- firm our findings.
ter 2-year follow-up. Our results suggest a causal relationship between tPA-activity and WML. This
may be due to the direct involvement of tPA in mediating tissue damage within the cerebral white
matter and marks endothelial dysfunction as underlying pathogenetic mechanism of small vessel
disease.
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8 Small vessel stroke and white matter disease
Ultrastructural changes in small vessels in young/middle aged patients with leukoaraiosis new microangiopathies or non specific features ?
D.D. DZIEWULSKA1
MEDICAL UNIVERSITY OF WARSAW, WARSAW, POLAND1
BACKGROUND Cerebral small vessel disease (CSVD) is a very heterogenous group of microangiopathies resulting in leukoaraiosis, vascular dementia, and lacunar strokes. Although CSVD is
usually observed in old patients with various systemic diseases it is also found in young patients
without risk factors for vascular damage. Introduction of skin-muscle biopsy into CSVD diagnostics has allowed to detect several new diseases/syndromes like CADASIL, CARASIL, PADMAL,
and others. But spectrum of cerebral microangiopathies may be much wider than hitherto known
disorders.
MATERIAL AND METHODS In 8 patients at the age of 8-47 yrs ultrastructural examination of
microvessels in skin-muscle biopsy material was performed. All patients were suspected for CADASIL and showed diffused or focal hyperintense changes in the cerebral white matter in brain MRI.
RESULTS Ultrastructural examination revealed various types of morphological abnormalities in
microvessels. In three unrelated patients and in two cases from the same family changes resembled
onkosis. The affected endothelial cells and pericytes showed swelling, clearing of the cytosol, dilatation of the endoplasmic reticulum and numerous intracytoplasmic vesicular structures. In one patient vessels with thickened wall and abundant extracellular matrix were seen. In other case, in basal
lamina, polymorphic deposits of un unknown material different than GOMs in CADASIL were
found. Also in one patient, collapsed vessels with numerous endothelial processes invaginating into
the lumen, and dilated mitochondria in endothelial cell cytoplasm were visible.
CONCLUSIONS
1.Skin-muscle biopsy is a useful diagnostic method allowing to discover generalized microangiopathy in patients with leukoaraiosis.
2.Although ultrastructural changes in microvessels are probably not specific, they are so characteristic that, in future, may help to distinguish from a heterogenous group of CSVD new sporadic or
hereditary disorders.
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9 Small vessel stroke and white matter disease
Quantitative Analysis of Leukoaraiosis Burden in 2363 Consecutive Acute Ischemic Stroke Patients: A Report from the Korea’s Nationwide Image-based Stroke Database Project
D.-E. Kim1, S.-H. Woo2, M.-U. Jang3, S.-W. Jeong4, J.-M. Park5, J.-K. Cha6, S.J. Lee7, B.-C. Lee8,
K.-H. Yu9, K.-S. Cho10, K.-S. Hong11, K.-B. Lee12, K.-J. Park13, H.-K. Choi14, H.-J. Bae15
Department of Neurology, Dongguk University Ilsan Hospital, Goyang, SOUTH KOREA1,
Department of Neurology, Dongguk University Ilsan Hospital, , 2, Department of Neurology, Seoul
National University Bundang Hospital, , 3, Department of Neurology, Dongguk University Ilsan
Hospital, , 4, Department of Neurology, Eulji General Hospital, Eulji University, , 5, Department of
Neurology, Dong-A University College of Medicine, , 6, Department of Neurology, Eulji University
Hospital, Eulji University, , 7, Department of Neurology, Hallym University Sacred Heart Hospital, ,
8
, Department of Neurology, Hallym University Sacred Heart Hospital, , 9,
Department of Neurology, Ilsan Paik Hospital, Inje University College of Medicine, , 10, Department
of Neurology, Ilsan Paik Hospital, Inje University College of Medicine, , 11, Department of Neurology, Soonchunhyang University Hospital, , 12, WeBace Co., Ltd., Busan, , 13, Departments of Computer Engineering, Inje University, , 14, Department of Neurology, Seoul National University Bundang
Hospital 15
Background: We recently developed a new image-based acute stroke database and a custom-built
software package (Image_QNA) to support it. Based on the system, Korean Brain MRI Data Center
(with 11 academic hospitals) launched a nationwide image-based stroke database project. Objective:
To report on the age-stratum-specific reference data for the extent of leukoaraiosis on fluid attenuation inversion recovery (FLAIR) MRI in stroke patients. Methods: A total of 2363 consecutive
patients (age 66.4+/-12.7 years; 1403 men and 960 women), who were admitted during 2011/5/15
~ 2011/12/31 with acute (≤ 1 week) MRI-confirmed ischemic stroke, had their MR lesions prospectively segmented and registered on the ch2better-brain-template. The registered data included
high-signal-intensity ischemic lesions on diffusion, T2-weighted, or FLAIR MRIs, and low-signal-intensity hemorrhagic lesions on gradient-echo MRIs. Leukoaraiosis burden was calculated as
the percentage of brain parenchymal volume. In addition, we prospectively collected demographic
/ laboratory data, medication history, and the presence of stroke risk factors. Results: The leukoaraiois burden (on topographic lesion maps) showed a quadratic increase with age (r2=0.98, p<0.01):
median-leukoaraiosis-volume-% 0.11% (age 35~44 years, n=107), 0.22% (45~54, n=292), 0.32%
(55~64, n=475), 0.68% (65~74, n=779), 0.83% (75~84, n=571), 1.12% (85~100, n=108). When 490
patients with a previous stroke history were excluded, leukoaraiosis burden again showed a quadratic increase with age (r2=0.99, p<0.01): 0.11% (35~44, n=101), 0.20% (45~54, n=245), 0.28%
(55~64, n=392), 0.52% (65~74, n=595), 0.72% (75~84, n=429), 0.96% (85~100, n=82). Robust
multiple regression analysis showed that age and hypertension were independently correlated with
the extent of leukoaraiosis (r2=0.17, p<0.05). Conclusion: This is the first nationwide multi-center
prospective study to present the reference data for leukoaraiosis burden in Korean stroke patients.

London, United Kingdom 2013
10 Small vessel stroke and white matter disease
Imaging Features Associated With Progression In Patients With Subcortical Stroke
A. Del Bene1, S. Nannoni2, V. Palumbo3, F. Sottile4, L. Petrone5, G. Pracucci6, D. Inzitari7
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY1, Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY2, Stroke Unit, Careggi Hospital, Florence, ITALY3, Department of Neuroscience, Psychiatric and
Anesthesiological Sciences, University of Messina, Messina, ITALY4, Department of Neurological
and Psychiatric Sciences, University of Florence, Florence, ITALY5, Department of Neurological
and Psychiatric Sciences, University of Florence, Florence, ITALY6, Department of Neurological
and Psychiatric Sciences, University of Florence, Florence, ITALY7
Background. Early progression of neurological deficit is not uncommon in patients with subcortical strokes (SS) and may lead to poor outcome. Aim of this study was to describe imaging features
associated with progression. Methods. A series of consecutive patients with SS admitted to our
Stroke Unit was divided into progressive (P) and non progressive (NP) groups. Progression was defined as an increase of at least one point in the motor items of the NIHSS during the first 72 hours
after stroke onset. The two groups were compared in terms of risk factors and imaging (CT/MRI)
features (vascular territory, size and number of slices in which the lesion was visible, presence of
severe leukoaraiosis). Factors associated with progression after univariate analysis were entered
into a multiple logistic regression model. Results. Out of 79 patients included, 25 (32%) showed
progression. Patients who progressed were more likely to have a lesion ≥15mm in diameter (52%
vs 17%, p=0.001) and visible in ≥3 slices (67% vs 25%, p=0.001). Infarcts in the anterior choroidal
artery territory (24/79) were about twofold more frequent in the P group than in the NP group (44%
vs 24%, p=0.073) and more likely to extend ≥3 slices compared with other territories (58% vs 27%,
p=0.010). After adjusting for demographics, risk factors, previous stroke and for the other imaging features, infarct width and length remained independently associated with progression with an
OR=4.4 (95% CI 1.2-16.6) for a diameter ≥15mm and an OR=4.5 (95% CI 1.2-16.3) for lesions visible ≥3 slices. The presence of severe leukoaraiosis was independently and strongly associated with
neurological worsening (OR 5.8; 95% IC 1.1-30.4). Conclusion. Among subcortical infarcts those
in the anterior choroidal artery territory are more likely to progress, and showed a more elongated
shape compared to the others. We hypothesize that leukoaraiosis may contribute to lesion expansion
owing to an impaired penumbral microcirculation.

11 Small vessel stroke and white matter disease
What factors mediate or modify the association between white matter hyperintensities (WMH)
and falls - pooled analysis of TASCOG and Sydney MAS
M.L. Callisaya1, V.K. Srikanth2, S.R. Lord3, H. Brodaty4, P.S. Sachdev5, T.G. Phan6, R. Beare7,
J.N. Trollor8, W. Wen9, J.J. Zheng10, K. Delbaere11
Monash Medical Centre - Monash University, Melbourne, AUSTRALIA1, Monash Medical
Centre - Monash University, Melbourne, AUSTRALIA2, Neuroscience Research Australia - University of New South Wales, Sydney, AUSTRALIA3, School of Psychiatry - University of New South
Wales, Sydney, AUSTRALIA4, School of Psychiatry - University of New South Wales, Sydney,
AUSTRALIA5, Monash Medical Centre - Monash University, Melbourne, AUSTRALIA6, Monash
Medical Centre - Monash University, Melbourne, AUSTRALIA7, School of Psychiatry - University of New South Wales, Sydney, AUSTRALIA8, School of Psychiatry - University of New South
Wales, Sydney, AUSTRALIA9,
Neuroscience Research Australia - University of New South Wales, Sydney, AUSTRALIA10, Neuroscience Research Australia - University of New South Wales, Sydney, AUSTRALIA11
Background: WMH increase the risk of falls in older people. However, it is unknown which cognitive or physical factors mediate or modify this relationship. We pooled data from two Australian
population-based studies (TASCOG, MAS) to identify such factors with sufficient statistical power.
Methods: Community-dwelling people randomly selected from the electoral roll underwent structural MRI, cognitive and physiological assessments, and prospective monitoring of falls over 12
months. Total WMH volume was quantified using an automated method. Log multinomial regression was used to estimate the relative risk of single and multiple falls associated with WMH adjusting for age, sex, education, total intracranial volume, study sample and vascular risk factors. In final
models, cognitive and physiological measures were examined as potential mediators or modifiers in
this relationship.
Results: The mean age of the sample (n=655) was 74.5 (SD 6.7) years with 336 (51.3%) males.
Over 12 months, 160 participants (24.4%) reported one fall and 114 (17.4%) reported multiple falls.
The risk of multiple falls was significantly elevated in people with WMH volumes in the highest
quartile of its distribution (adjusted relative risk, 1.57; 95% CI, 1.09-2.25). None of the physiological or cognitive factors mediated this association. The effect of WMH on the risk of falls was amplified by greater age (p=0.02), worse vision (p=0.005) poorer proprioception (p=0.04) and weaker
muscle strength (p=0.04).
Conclusions: Increased risk of falls was found for those with the highest burden of WMHs. Poorer
vision, proprioception and muscle strength increased this risk, indicating that interventions targeting
these factors along with strategies to slow WML progression may reduce the risk of falls.
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12 Small vessel stroke and white matter disease
Brain microbleeds do not independently relate to cognition in patients with cerebral small vessel disease
M. Huijts1, R.J. Van Oostenbrugge2, J. Staals3, A.A. Kroon4, P.W. De Leeuw5, A.A. Duits6
Maastricht University Medical Centre, Maastricht, THE NETHERLANDS1, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS2, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS3, Maastricht University Medical Centre, Maastricht, THE
NETHERLANDS4, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS5,
Maastricht University Medical Centre, Maastricht, THE NETHERLANDS6

Table 1. Patient characteristics

MiAll

Age, mean years (SD)
Male sex
Hypertension

crobleeds
Yes

No

(n=188)
(n=39)
(n=149)
60.0± 12.7 66.0± 10.4 58.5±
109 (58.0) 29 (74.4)
160 (85.1) 33 (84.6)

p-value
.001

12.8
80 (53.7) .020
127
.923
(85.2)

Background and purpose – Brain microbleeds (BMBs) are considered to be a marker for cerebral
Diabetes
11 (5.9)
1 (2.6)
10 (6.7) .326
small vessel disease (cSVD). Evidence for an independent association with decreased cognitive
Hypercholesterolemia
95 (51.9) 15 (39.5) 80 (55.2) .085
performance is found by some, but not by others, and studies in patients at risk for or with manifest
Current smoking
40 (21.4) 10 (25.6) 30 (20.3) .645
cSVD are sparse. The aim of this study was to assess the relationship between cognition and BMBs
cSVD markers
- Symptomatic lacunar in76 (40.4) 22 (56.4) 54 (36.2) .022
in terms of presence, number and location, while adjusting for WMLs and lacunar infarcts. Methods – We included 188 patients with a high prevalence of cSVD (112 hypertensive patients and 76
farct
first-ever lacunar stroke patients). Patients underwent brain MRI and neuropsychological assess- Asymptomatic lacunar in- 63 (33.5) 18 (46.2) 45 (30.2) .060
ment. We rated the presence and number of BMB and distinguished deep, lobar and infratentorial
farcts
BMBs. The presence of other markers of cSVD such as (silent) lacunar infarcts and white matter
- WMLs
34 (18.1) 13 (33.3) 21 (14.1) .005
lesions was also rated. Associations with cognitive domains were analyzed using regression analyses, adjusting for these other imaging markers of cSVD and age. Results – BMBs were present in
Data are shown in frequencies (%) , except where reported otherwise. WMLs = white matter
21% of our sample. Patients with BMBs significantly more often presented with the other markers
of cSVD. The presence of BMBs was associated with all cognitive domains, except executive func- lesions. P-values refer to the difference between patient with and without brain microbleeds.
tion, but results lost significance after correction for the other markers of cSVD and age. Discussion
– BMBs are highly prevalent in a population with cSVD and often co-occur with other markers of
cSVD. Recently, Charidimou and Werring proposed several different mechanisms by which BMBs
might influence cognitive function, since the underlying mechanism is still speculative. Instead of an
independent relationship, BMBs most likely are a marker of cSVD severity, without having a direct
effect on cognitive function in this population.
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13 Small vessel stroke and white matter disease
Progression of cerebral white matter hyperintensities increases the risk of multiple falls in older people - A prospective population-based study
M.L. Callisaya1, R. Beare2, T.G. Phan3, A.G. Thrift4, J. Chen5, V.K. Srikanth6

14 Small vessel stroke and white matter disease
Thrombolytic therapy in patients with lacunar stroke is effective and safe
M. Griebe1, M. Kablau2, E. Fischer3, P. Eisele4, M.E. Wolf5, R. Kern6, A. Gass7, M.G. Hennerici8,
K. Szabo9

Monash Medical Centre - Monash University, Melbourne, AUSTRALIA1, Monash Medical
Centre - Monash University, Melbourne, AUSTRALIA2, Monash Medical Centre - Monash University, Melbourne, AUSTRALIA3, Monash Medical Centre - Monash University, Melbourne, AUSTRALIA4, Monash Medical Centre - Monash University, Melbourne, AUSTRALIA5, Monash Medical Centre - Monash University, Melbourne, AUSTRALIA6

Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY1, Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY2, Department of
Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY3, Department of Neurology,
UniversitätsMedizin Mannheim, Mannheim, GERMANY4, Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY5, Department of Neurology, UniversitätsMedizin
Mannheim, Mannheim, GERMANY6, Department of Neurology, UniversitätsMedizin Mannheim,
Mannheim, GERMANY7, Department of Neurology, UniversitätsMedizin Mannheim, Mannheim,
GERMANY8, Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY9

Background: Cerebral white matter hyperintensities (WMH) measured at one point in time are associated with increased risk of falls. However, evidence is lacking as to whether WMH progression
increases falls risk. We aimed to investigate the association between progression of WMH and risk
of falls in a prospective population-based sample of older people.
Methods: Participants aged 60-86 years were randomly selected from the electoral roll. At baseline
and follow-up (mean 30.6 months), volumes of WMH were calculated using automated MRI segmentation. Falls were recorded prospectively over 12 months. Log multinomial regression was
used to estimate the relative risk of single and multiple falls associated with WMH progression adjusted for follow-up time, age, sex and total intracranial volume.
Results: 184 people had baseline (mean age 70.4, SD 6.5) and follow-up MRI and falls data, with a
mean follow-up of 2.5 years. Over 12 months, 33 participants (17.9%) reported a single fall and 35
(19.0%) reported multiple falls. A greater progression of WMH volume (WMH volume change as a
proportion of baseline WMH volume) was associated with an increased risk of multiple falls (adjusted relative risk 1.31, CI 1.00-1.72, p=0.047), but a reduced risk of single falls (adjusted relative risk
0.70, CI 0.54-0.91, p=0.008).
Conclusions: Greater progression of WMH’s increased the risk of multiple falls, suggesting that
interventions to slow the progression of WMH may be successful in reducing multiple falls in older
people. Further investigation into understanding inverse association between WMH progression
and the risk of a single fall is required.

Background: Lacunar stroke accounts for about one quarter of all ischemic strokes. While the clinical benefit of a thrombolytic therapy is assumed to be smaller in patients with a lacunar syndrome,
haemorrhagic transformation after thrombolysis is infrequent in patients with lacunar stroke. However, data about thrombolytic therapy in lacunar stroke is scarce.
Methods: From our prospectively collected stroke database we analyzed the clinical course (NIHSS,
clinical deterioration, mRS at discharge and after three months) and MRI findings (e.g. haemorrhagic transformation) in lacunar stroke patients between 2004 and 2011. We compared patients with to
those without thrombolytic therapy. Main inclusion criterion was an MRI-confirmed lacunar stroke;
patients with another possible stroke mechanism as defined by the ASCO score were excluded.
Results: 537 patients (mean age 66.8 years, 60% male) were identified. Compared to patients receiving standard medical care (n=467), patients with thrombolytic therapy (n=70) were more severely affected on admission (median NIHSS 5 vs. 3), presented with a non-lacunar syndrome more
frequently (26% vs. 12%), and had more prevalent striatolenticular involvement (60% vs. 51%),
but had fewer preceding cerebrovascular events (stroke 6% vs. 14%, TIA 0% vs. 3%). The clinical
course was more favourable (median NIHSS improvement 3 vs. 1), functional deficit at discharge
and after three months was similar (median mRS 2 vs. 2, resp.; see Fig. 1+2). While overall complications were evenly distributed, MRI-confirmed haemorrhagic transformation was more frequent in
treated patients (11% vs. 2%). No parenchymal haemorrhage was observed in either group.
Discussion: In our collective, patients with lacunar stroke showed a benefit after thrombolysis without augmentation of clinical complications despite a higher rate of haemorrhagic transformation.
Thus, patients with lacunar stroke or lacunar syndrome at presentation should not be treated any differently.
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15 Small vessel stroke and white matter disease
White matter lesion burden in migraine with aura is associated with reduced cerebral blood
flow
B. Cucchiara1, Q. Zhang2, R. Datta3, S.E. Kasner4, G.K. Aguirre5, J.A. Detre6
University of Pennsylvania, Philadelphia, USA1, Tianjin Medical University, Tianjin, CHINA2,
University of Pennsylvania, Philadelphia, USA3, University of Pennsylvania, Philadelphia, USA4,
University of Pennsylvania, Philadelphia, USA5, University of Pennsylvania, Philadelphia, USA6
Background: Prior studies have suggested an increased prevalence of white matter hyperintensities
(WMH) on MRI in subjects with migraine. The mechanisms underlying this finding remain uncertain.
Methods: We performed the Anatomy and Cerebral Hemodynamic Evaluation of Migraine
(ACHE-M) study, a prospective, case-control study. Migraine with aura (MWA), migraine without aura (MwoA), and control subjects between the age of 25-50 were enrolled in a 1:1:1 ratio. 3T
MRI (FLAIR/T2/MPRAGE) was performed to examine brain parenchyma and arterial spin labeled
perfusion MRI to measure CBF. To facilitate comparison with prior studies, analysis of WMH was
performed using methods similar to those in the Cerebral Abnormalities in Migraine Epidemiologic
Risk Analysis study. In addition, the association between WMH and CBF was analyzed.
Results: 170 subjects were included (54 control, 56 MWA, 60 MwoA). There was a non-significantly higher prevalence of WMH and higher WMH load in migraine compared to control subjects
(Table). In multivariate analysis, age was significantly associated with high WMH load (OR 1.08
per year, 95% CI 1.2-1.15, p=0.006) with a trend for current smoking (OR 2.62 compared to never/
former smoker, 95% CI 0.78-8.9, p=0.12). Global CBF was significantly lower in men (p<0.001),
those with a history of hypertension (p=0.014), and those with higher systolic (p=0.004) and diastolic blood pressure (p=0.003). In the control and MwoA groups, there was no difference in CBF between those with high WMH load and those with low/no WMH load. In the MWA group, subjects
with high WMH load had significantly reduced global CBF (45.5±9.2 vs. 52.9±11.2 ml/100g/min,
p=0.049). This remained significant after adjustment for age, sex, history of hypertension, SBP,
DBP and smoking status (p=0.03).
Conclusions:
WMH were non-significantly more common in subjects with migraine, and were associated with
age. In MWA subjects, high WMH load was associated with reduced CBF.
Table:

ConMWA MwoA Migraine
trol
(n=56) (n=60) com(n=54)
bined
(n=116)
22%
29%
35%
32%

Subjects
with ≥1
WMH
High WMH 16.7% 21.4% 25.0% 23.3%
load
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p value
MWA
vs. control
0.44

p value
MwoA
vs. control
0.13

p value
Migraine
vs. control

0.53

0.28

0.33

0.19

Poster Machine 4
1 Experimental studies
Endothelial NOX4 is a key mediator of oxidative stress and neurodegeneration after focal cerebral ischemia in mice
E. Göb1, F. Langhauser2, K.A. Radermacher3, H. van Essen4, J. Debets5, P. Lijnen6, H.H.H.W.
Schmidt7, C. Kleinschnitz8
University of Würzburg, Würzburg, GERMANY1, University of Würzburg, Würzburg, GERMANY2, Maastricht University, Maastricht, THE NETHERLANDS3, Maastricht University, Maastricht,
THE NETHERLANDS4, Maastricht University, Maastricht, THE NETHERLANDS5, Maastricht
University, Maastricht, THE NETHERLANDS6, Maastricht University, Maastricht, THE NETHERLANDS7, University of Würzburg, Würzburg, GERMANY8
Background: Reactive oxygen species (ROS) critically contribute to neuronal cell damage after
stroke but strategies to scavenge ROS in the ischemic brain have largely failed. The enzyme family
of NADPH oxidases (NOX) is a major source of ROS in different tissues including the CNS. By
using a constitutive knockout model we could recently show that inhibition of NOX4 prevents oxidative stress and neurodegeneration after middle cerebral artery occlusion (MCAO) in mice but the
main cellular source of NOX4 remained unclear (Kleinschnitz et al., PLoS Biol, 2010). The present
study aimed to uncover the functional impact of cell specific NOX4 ROS production in stroke by
using NOX4 conditional knockout mice.
Methods: Endothelium specific NOX4 deficient mice were generated by crossbreeding of mice containing a floxed NOX4 allel with Tie2-Cre transgenic mice. NOX4FF/Tie2-Cre mice and control
littermates were subjected to transient or permanent MCAO. 24 or 72 hours afterwards neurological
deficits were assed and infarct volumes were quantified. Oxidative stress was visualized using dihydroethidium (DHE) and blood-brain-barrier (BBB) stability was analysed by Evans blue extravasation and tight junction protein expression.
Results: Endothelial NOX4 deficiency significantly reduced stroke size and improved neurological
outcome on day 1 after transient and permanent MCAO. This protective effect was also preserved
at later stages of infarct development (day 3). Mechanistically, NOX4FF/Tie2-Cre mice developed
significantly less brain edema and the integrity of the BBB was maintained compared to control littermates. Markers of oxidative stress were significantly lower in the absence of endothelial NOX4.
Conclusion: We here identify endothelial NOX4 as major source of oxidative stress in the ischemic
brain. Specific inhibition of NOX4 rather than scavenging of ROS could become a novel strategy for
stroke therapy.

London, United Kingdom 2013
2 Experimental studies
The effects of intravenous immunoglobulin (IVIg) on the blood-brain barrier integrity after
ischemic stroke-induced brain injury
A. Widiapradja1, T. Santro2, S. Manzanero3, T. V. Arumugam4
The University of Queensland, Brisbane, AUSTRALIA1, The University of Queensland, Brisbane, AUSTRALIA2, The University of Queensland, Brisbane, AUSTRALIA3, The University of
Queensland, Brisbane, AUSTRALIA4
Background: Stroke is the second leading cause of death worldwide. The molecular mechanisms
that occur during the ischemic insult greatly disrupt the integrity of the blood-brain barrier (BBB)
resulting in an increase in its permeability, and the subsequent infiltration of leukocytes that exacerbate the injury. Intravenous immunoglobulin (IVIg) has been shown to be able to elicit neuroprotection by altering the neuronal cell death pathways, reducing the activation of glial cells and the transendothelial migration of leukocytes into the site of injury. However, the mechanism on how IVIg
limits BBB breakdown still remains elusive. This project investigates the effects of IVIg on BBB
integrity in ischemic stroke-induced brain injury in both in vitro and in vivo.
Methods: Immunoblotting and immunofluorescence are performed in order to observe and quantify
the level of tight junction proteins in IVIg treated murine brain endothelial cells (bEnd3) subjected to oxygen and glucose deprivation (n=6), and IVIg treated murine brain tissue following ischemic-induced stroke (n=8). Observation of leukocyte infiltration in IVIg-treated mice following
ischemic stroke is done through intravital microscopy.
Results: Immunoblotting shows the expression of the tight junction proteins such as occludin and
claudin5 are significantly increased in IVIg-treated samples in both in vitro and in vivo. In addition,
zona occludin 1, which binds to occludin and claudin5 is also increased (p=0.012). Intravital microscopy shows reduced leukocyte infiltration into the site of injury in IVIg-treated mice following ischemic stroke.
Conclusion: IVIg has shown to be able to improve BBB integrity following ischemic brain injury
by elevating the level of tight junction proteins, hence reducing leukocyte infiltration into the site of
injury. These results indicate that IVIg is able to strengthen the integrity of the BBB following ischemic stroke.

3 Experimental studies
Reliability of the CT perfusion cerebral blood volume parameter in acute ischemic stroke
C.D. d’Esterre1, T.Y. Lee2, S. Ceruti3, G. Roversi4, A. Saletti5, E. Fainardi6
Western University, London, CANADA1, Western University, Lawson Health Research, Robarts
Research Institute, London, CANADA2, 3Neuroradiology Unit, Department of Neurosciences and
Rehabilitation, Azienda Ospedaliero-Universitaria, Ferrara, ITALY3, 4Section of Neurology, Department of Medical and Surgical Sciences of the Communication and Behaviour, University of Ferrara,
Ferrara, ITALY4, 3Neuroradiology Unit, Department of Neurosciences and Rehabilitation, Azienda
Ospedaliero-Universitaria, Ferrara, ITALY5, 3Neuroradiology Unit, Department of Neurosciences
and Rehabilitation, Azienda Ospedaliero-Universitaria, Ferrara, ITALY6
Introduction:Recent evidence suggests that the CBV parameter is unreliable during the acute ischemic stroke (AIS) setting. We investigate the physiological and technical variables affecting the reliability of the CBV parameter in assessing infarct in AIS.
Methods:Sixty-four patients were enrolled. Four 50s duration CTP studies were acquired at <6
hours, 24-hr, 7-day and 3-month. Recanalization at 24-hrs, NIHSS at each time point, and severity
of hemorrhagic transformation (HT) were determined. The agreement between the admission CBV
defect volume (CBVD) and final infarct volume on 3-month NCCT (NCCTD) was assessed with
Bland-Altman and Pearson correlation analysis for recanalization positive and negative groups and
sub-groups based on truncation of the ischemic time-density curve (ITDC) and hypervolemia status
at admission (Table). Also, NCCTD was superimposed onto the CBV and CBF functional maps to
obtain parameter values at each time point.
Results:The 95% limits of agreement between CBVD and NCCTD were widest for the recanalization negative group. Patients with recanalization and no truncation had the highest correlation
(R=0.81) and regression slope (0.80) between CBVD and NCCTD. Regression slopes were significantly lower for patients with admission hypervolemia with/out recanalization. Admission
CBVD volume and very low gray and white matter CBF and CBV values were associated with HT
(p<0.05). 83% of hypervolemic tissue at admission (CBF/CBV mismatch) and 24 hours (either a
matched increase or mismatch in CBF/CBV) became infarcted.
Conclusion:Late hypervolemia/hyperperfusion was not associated with clinical decline or HAT, but
could mask late evolving infarction (Figure 1A). Early hypervolemia, as seen in the CBF/CBV mismatch, could contain ‘hidden infarction’ due to opening of non-nutritive arteriovenous shunts causing venous filling (Figure 1B). Very low CBV, or a matched decrease in CBF/CBV, remains a valuable predictor of infarct core, and potentially HAT.
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The effects of different doses of bone marrow-derived mononuclear cells for acute ischemic
stroke in spontaneously hypertensive rats
A. Schmidt1, K. Diederich2, J.K. Strecker3, W.R. Schäbitz4, J. Minnerup5
Department of Neurology, University of Münster, Münster, GERMANY1, Department of Neurology, University of Münster, Münster, GERMANY2, Department of Neurology, University of
Münster, Münster, GERMANY3, Department of Neurology, EVK Bielefeld, Bethel, Münster, GERMANY4, Department of Neurology, University of Münster, Münster, GERMANY5
Introduction: Several studies have shown beneficial effects of bone marrow-derived mononuclear
cells (BM-MNCs) in animal models of stroke. However, although the Stroke Therapy Academic Industry Roundtable (STAIR) and the Stem Cell Therapies as an Emerging Paradigm in Stroke
(STEPS) emphasize the importance of pre-clinical dose-response studies and studies in animals with
comorbidities before moving to clinical trials, these two issues have not been thoroughly addressed
so far.
Methods: Spontaneously hypertensive adult male rats were subjected to 60 min of middle cerebral
artery occlusion (MCAO). Three hours after the onset of MCAO, animals received either placebo
(n=19), or 1 million BM-MNCs/rat (n=18), or 5 million BM-MNCs/rat (n=20), or 20 million BMFigure 1A. CT perfusion studies at admission, 24 hours, 7 days, and 3 months post ictus for AIS pa- MNCs/rat (n=20) intravenously. Menzie’s neuroscore, the adhesive tape removal test, the cylinder
test and the rotarod test were used to assess the functional outcome. Histological analyses were pertient 3, with confirmed recanalization at 24 hours. NCCT, CBV and CBF maps are shown in rows
formed to determine the infarct volume and to investigate inflammatory processes.
1, 2 and 3, respectively. Here, a matched decrease in CBF and CBV is apparent at onset within the
Results: Behavioral testing until day 3 after MCAO did not reveal significant differences between
hypodense region on the NCCT. After recanalization, hyperperfusion and hypervolemia are seen at
24 hours and 7 days post stroke onset, the so-called “luxury perfusion syndrome”. This non-nutritive the four groups (neuroscore, P=0.980; rotarod test, P=0.670; adhesive tape removal test, P=0.922;
hypervolemic/hyperperfusion response was associated with only a short-term decline in clinical out- cylinder test, P=0.350). Three days after MCAO, the infarct volumes were similar among the four
come. When examining all patients at 24 hours, 7 days and 3 months, an increase in CBV was pres- groups (P = 0.595), and there were no differences in the cellular inflammatory processes. There was
ent in 33%, 40% and 0% of patients, respectively, which was not associated with an average overall no dose-response relationship of treatment.
worsening of the NIHSS at any time point, compared to the patients without hypervolemia at onset. Conclusion: Our study does not show beneficial effects of BM-MNCs for the treatment of acute
ischemic stroke in spontaneously hypertensive rats, and it does not show a dose-response relationship, either. Further studies are necessary to evaluate the efficacy of BM-MNCs, when treatment is
initiated later.

Figure 1B. CT perfusion studies at admission, 24 hours, 7 days, and 3 months post ictus for AIS patient 29, with confirmed recanalization at 24 hours. NCCT, CBV and CBF maps are shown in rows
1, 2 and 3, respectively. Here, we show a patient with a CBF/CBV mismatch at admission with little
evidence of early ischemic change on the corresponding NCCT. Even with confirmed recanalization/
reperfusion at 24 hours, portions of the supposedly viable (penumbra), hypervolemic tissue at admission still progressed to infarction. For patients who recanalized, 31% (10/32) of patients had hypervolemic tissue at admission (the CBF/CBV mismatch) and 24 hours (either a matched increase,
or mismatch in CBF/CBV), that went on to infarction.
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5 Experimental studies
PLATELET RICH CLOTS ARE RESISTANT TO LYSIS BY THROMBOLYTIC THERAPY
IN A RAT MODEL OF EMBOLIC STROKE
A.J. Tomkins1, N. Schleicher2, M. Nedelmann3, N.J. Spratt4
School of Biomedical Sciences & Pharmacy, University of Newcastle, Newcastle, AUSTRALIA1, Department of Neurology, Justus Liebig University, Giessen, GERMANY2, Department of
Neurology, Justus Liebig University, Giessen, GERMANY3, School of Biomedical Sciences &
Pharmacy, University of Newcastle, Newcastle, AUSTRALIA4
Early recanalization of occluded vessels in stroke is associated with improved outcome but recombinant tissue plasminogen activator (rtPA) treatment benefits less than half of patients treated. New
methods are emerging to enhance thrombolysis with rtPA e.g. microbubble-enhanced sonothrombolysis (ultrasound). Models of embolic stroke are most appropriate for preclinical thrombolytic testing
due to the presence of thrombi, yet a standard model is lacking due to high variability of outcomes.
We aimed to design an embolic model with stable occlusion of the middle cerebral artery (MCA)
and to test the efficacy of microbubble-enhanced sonothrombolysis.
Spontaneously hypertensive rats (SHR) underwent MCA embolism with site-specific delivery to the
MCA origin of preformed platelet-rich clots (PRC). A preliminary study (n = 7) used continuous laser Doppler (LD) monitoring for 4 h post-embolism and sacrifice at 24 h to investigate spontaneous
recanalization rates and infarct volumes. Effect of thrombolysis was then studied in 3 groups: rtPA
(10 mg/kg), rtPA + ultrasound + BR38 microbubbles (Bracco Research, Geneva) and saline control
(n = 10 per group). Treatment onset was 60 min post-embolism and lasting 60 min. Intermittent LD
recordings were made during the protocol. Sacrifice was post-treatment and brains were perfused to
determine presence and location of remaining clots.
MCAo with PRC resulted in large infarcts in all cases (47.26 ± 7.97% of ipsilateral hemisphere). In
the preliminary study, LD reperfusion occurred in 2/7 animals (40.08 and 69.83 min post-embolism)
with 1 mortality due to large infarction. In the treatment study, no reperfusion was observed by LD,
and clot was identified in the major cerebral vasculature at post mortem in all animals.
Site-specific delivery of PRC produce large infarction in the SHR however clots are highly stable
and resistant to both spontaneous lysis and thrombolytic treatment making this model unsuitable to
study new thrombolytics.

6 Experimental studies
Ephrin-B2 regulates angiogenesis in the ipsilateral thalamus after focal cortical infarction
S.H. Xing1, N.N. Pan2, J. Zhang3, J.J. Li4, C. Dang5, G. Liu6, L. Chen7, Y.H. Fan8, J.S. Zeng9
Department of Neurology and Stroke Center, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou, CHINA1, , , CHINA2, Department of Neurology and Stroke Center, The First
Affiliated Hospital, Sun Yat-Sen University, Guangzhou, CHINA3, Department of Neurology and
Stroke Center, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou, CHINA4, Department of Neurology and Stroke Center, The First Affiliated Hospital, Sun Yat-Sen University,
Guangzhou, CHINA5, Department of Neurology and Stroke Center, The First Affiliated Hospital,
Sun Yat-Sen University, Guangzhou, 6, Department of Neurology and Stroke Center, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou, CHINA7, Department of Neurology and Stroke
Center, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou, CHINA8, Department of
Neurology and Stroke Center, The First Affiliated Hospital, Sun Yat-Sen University, Guangzhou,
CHINA9
Background: Focal cerebral infarction leads to secondary thalamic damage which is accompanied
by angiogenesis. Ephrin-B2 controls angiogenesis during embryogenesis and tumorgenesis. The
present study was designed to investigate whether Ephrin-B2 regulated angiogenesis in thalamus
after cerebral infarction. Methods: Focal cerebral cortical infarction was induced by middle cerebral artery occlusion (MCAO). Lentivirus-mediated Ephrin-B2 shRNA (Efnb2-shRNA) was used
to silence Ephrin-B2 expression in thalamus. Clustered EphB2-Fc was intraventrically administered to enhance Ephrin-B2 reverse signal. DAPT was used to inhibit Notch1 cleavage. Bromodeoxyuridine (BrdU) was given to label cell proliferation. Nissl staining and immunoreactivities of
Ephrin-B2, MAP-2, GFAP, BrdU, vWF, Laminin, cleaved Notch1 and amyloid-β (Aβ) in thalamus
were examined at 7 days after MCAO respectively. Results: In ipsilateral thalamus, neuronal loss
(characterized by Nissl and MAP-2 staining) and GFAP positive astroglial reaction was obviously
observed at 7 days after MCAO compared with sham control (all p<0.05). Concomitantly, the number of BrdU+/Laminin+ cells and density of immunoreactive vessel were markedly increased when
compared to sham control (both p<0.05). Ephrin-B2 level was predominantly elevated in vWF+
vessels in ipsilateral thalamus after MCAO compared to sham control (p<0.05). Knockdown of
Efnb2 markedly decreased Ephrin-B2 expression as well as BrdU+/Laminin+ cells and immunoreactive vessel density in ipsilateral thalamus when compared to controls (both p<0.05). In contrast,
EphB2-Fc enhanced BrdU+/Laminin+ cells and immunoreactive vessel density compared with IgGFc group (both p<0.05). Additionally, DAPT significantly reduced Notch1 cleavage and Ephrin-B2
expression in ipsilateral thalamus when compared to vehicle group (all p<0.05). Conclusion: The
findings suggest that Notch1/Ephrin-B2 may regulate angiogenesis in ipsilateral thalamus following
focal cerebral infarction.
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7 Experimental studies
Endogenous and exogenous alteration of spreading depolarization in the post-stroke brain
A.Y. Jin1, D.A. Petrin2, R.D. Andrew3, N. Peterson4
Queen’s University, Kingston, CANADA1, Queen’s University, Kingston, CANADA2, Queen’s
University, Kingston, CANADA3, Queen’s University, Kingston, CANADA4
Background: Spreading depolarization (SD) after acute stroke leads to infarct expansion, but the
mechanisms of SD in the post-stroke brain remain unclear. We examined the ability of post-ischemic cortex to support SD under conditions which alter depolarizing events.
Methods: Following focal cerebral ischemia in male C57BL/6J mice (n=32), 350µm live brain slices (n=164) were incubated in artificial CSF at 34C for up to 4 hours. Using changes in tissue light
transmittance (LT) in the ipsi- and contralateral hemispheres following oxygen glucose deprivation
(OGD), we observed alterations in SD onset latency and wavefront velocity upon exposure to 30
µM carbetapentane (CP), 10 µM dibucaine (DB), 1µM dipropylcyclopentylxanthine (DPCPX) and
1 µM ouabain. Ouabain 100 µM was also used in place of OGD to examine the differential effect of
recurrent ischemia vs Na/K-ATPase blockade on SD.
Results: In the post-stroke hemisphere, OGD-induced SD was delayed by 33% (n=29, p< 0.001)
and SD wavefront velocity was decreased by 42% (n=5, p = 0.016). The adenosine A1 antagonist
DPCPX marginally accelerated SD onset in the post-stroke hemisphere (n=3, p=0.0546) whereas
CP (n=9) and DB (n=9) both delayed SD onset by 28% (p=0.01) and 30% (p=0.001) respectively.
Blockade of all isoforms of Na/K-ATPase with 100 µM ouabain in place of OGD abrogated differences in SD onset and wavefront velocity between the post-stroke and non-stroke hemispheres; preferential blockade of the alpha2/3 isoforms with ouabain at 1 µM did not.
Conclusions: Following acute stroke, peri-infarct tissue has a decreased susceptibility to spreading
depolarization. Adenosine A1 receptor activity may modulate post-stroke SD. Blockade of the alpha1 but not alpha2/3 isoforms of Na/K-ATPase promotes SD in the post-stroke brain. CP and DB
increase resistance to SD in peri-infarct tissue and may attenuate the damage caused by recurrent
ischemic depolarization.
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8 Experimental studies
Tissue plasminogen activator reduces infarction size in mouse thromboembolic model despite
failure to recanalize the middle cerebral artery.
S. Ansar1, E. Handwerker2, R. Thiagarajah3, L. Tritschler4, M. Fatar5, M. Hennerici6, S. Meairs7
Department of Experimental Neurology, Mannheim University Hospital, University of Heidelberg,, Mannheim, GERMANY1, Department of Experimental Neurology, Mannheim University Hospital, University of Heidelberg,, Mannheim, GERMANY2, Department of Experimental
Neurology, Mannheim University Hospital, University of Heidelberg,, Mannheim, GERMANY3,
Department of Experimental Neurology, Mannheim University Hospital, University of Heidelberg,,
Mannheim, GERMANY4, Department of Neurology, Mannheim University Hospital, University of
Heidelberg,, Mannheim, GERMANY5, Department of Neurology, Mannheim University Hospital,
University of Heidelberg,, Mannheim, GERMANY6, Department of Neurology, Mannheim University Hospital, University of Heidelberg,, Mannheim, GERMANY7
Background: A recent study suggests that patients with persistent occlusion of the middle cerebral
artery (MCA) following treatment with recombinant tissue plasminogen activator (rt-PA) have better
outcomes than patients not receiving t-PA. We performed a study to elucidate possible mechanisms
of this finding in a new model of thromboembolic stroke closely mimicking human pathophysiology. Methods: Thromboembolic stroke was induced by local injection of thrombin directly into the
right MCA of C57 black/6J mice. Rt-PA was administered 20 and 40 min after clot formation. The
efficiency of rt-PA to induce thrombolysis was measured by laser Doppler. After 24 h, all animals
were euthanized and interleukin (IL)-6, tumor necrosis factor-alpha (TNF-α), matrix metalloproteinase (MMP)-9, Caspase-3, hsp 32 and hsp 70 protein levels were investigated by immunofluorescence. Presence of hemorrhage was verified and infarct volume was measured using histology.
Results: Early rt-PA treatment starting at 20 min after clot formation resulted in 100% recanalization. However, rt-PA-induced thrombolysis only dissolved the clot in 38 % of the animals when
administered at 40 min. IL-6, TNF-α, MMP-9, Caspase-3, hsp 32 and hsp 70 were increased after
MCAO whereas treatment with rt-PA attenuated the expressions of inflammatory markers in animals
where thrombolysis was successful. Infarct size was significantly reduced with rt-PA treatment compared to non-treated MCAO, regardless of whether MCA thrombolysis was successful. There was
no significant difference in hemorrhage between non- and early treated animals (p < 0.01). However,
rt-PA treatment at 40 min showed signs of hemorrhage in 42%. Conclusion: Our study demonstrates
a clear correlation of the protein expression of inflammatory mediators, apoptosis and stress genes
with the recanalization data after rt-PA treatment. In this model rt-PA treatment decreases the infarct
size regardless of whether vessel recanalization is successful.

London, United Kingdom 2013
9 Experimental studies
Effect of Mild Delayed Hypothermia on a Focal Model of Permanent Cerebral Ischemia in
Spontaneously Hypertensive rats
W. Fan1, A.Y Ge2, J Ding3, J.C Guo4, X.Q Wu5, H.F Bao6, F.H Zhuo7
Department of Neurology, Zhongshan Hospital, Fudan University, Shanghai, CHINA1, Department of Neurology, Zhongshan Hospital, Fudan University, shanghai, CHINA2, Department of
Neurology, Zhongshan Hospital, Fudan University, Shanghai, CHINA3, National Key Laboratory
of Medical Neurobiology, Medical College, Fudan University, shanghai, CHINA4, Department of
Neurology, Zhongshan Hospital, Fudan University, Shanghai, CHINA5, Department of Neurology,
Zhongshan Hospital, Fudan University, Shanghai, CHINA6, Department of Neurology, Zhongshan
Hospital, Fudan University, shanghai, CHINA7
Background: Mild hypothermia (MH) has been shown to reduce damage resulting from transient focal ischemia in animal models with normal blood pressure. Little information is available, however,
regarding the protective potential of MH against permanent brain ischemia in hypertensive animals.
Therefore we established a model of permanent middle cerebral artery occlusion (pMCAO) in spontaneously hypertensive rats (SHR) to investigate the effect of MH on ischemic injury. Methods: 33
SHR were randomly divided into 4 groups: 2 hours delayed MH group (MH2, n=8, 33+/-0.5°C MH
induced 2 hrs after pMCAO until rats killed]; 6 hrs delayed MH group (MH6, n=9, 33+/-0.5°C MH
induced 6 hrs after pMCAO until rats killed); normothermia group (NT, n=8, rats kept in 25°C after
pMCAO); and sham group (SH, n=8, rats kept in 25°C after sham operation). The pMCAO model
was established by a suture-occluded method. Neurological behavior impairment score (NBI) was
evaluated at 5 hrs, 24 hrs and 36 hrs after operations and all rats were killed at 36 hrs. Continuous
coronal brain sections were stained by cresyl violet for calculation of infarct volume and evaluation
of brain edema. NeuN staining was used to detect loss of neurons in infarct core (IC) and peri-infarct area (PI). Results: There were no significant differences in NBI among MH2, MH6 and NT.
Compared with NT, infarct volume was decreased by 23.75% (P<0.01) and 18.72% (P<0.05); brain
edema by 25.32% (P<0.05) and 21.52% (P<0.05) in MH2 and MH6, respectively. In PI, MH2 and
MH6 had an increased count of NeuN positive cells compared with NT by 21.67% (P<0.01) and
15.67% (P<0.05), respectively. While in IC, no difference had been found in neuron loss among
MH2, MH6 and NT. The infarct volume, brain edema and neuron loss did not differ between MH2
and MH6. In SH, no NBI and pathological impairment had been found. Conclusion: In SHR, prolonged mild hypothermia induced at 2 or 6 hours after pMCAO is neuroprotective.

Fig 1 CV staining of the brain sections
1) Light stained part represents infarct area.
2) Column 1, each plot represents a CV staining layer of brain sections in MH2.
Column 2, each plot represents a CV staining layer of brain sections in MH6.
Column 3, each plot represents a CV staining layer of brain sections in NT.
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10 Experimental studies
Evaluation of the safety and efficacy of the therapeutic potential of adipose tissue stem cells in
cerebral ischemic penumbra
U. Gómez-Pinedo1, J.A. Matias-Guiu2, G. León-Espinoza3, C. Lendinez4, M.S. Benito5, N. San
Juan6, F. Rascón7, C. Serna-Candel8, J. Matias-Guiu9, J.A. Barcia10
Laboratory Regenerative Neurosciences. Institute of Neurosciences, IdISSC. Hospital Clinico
San Carlos, Madrid, SPAIN1, Neurology Department. Institute of Neurosciences, IdISSC. Hospital
Clinico San Carlos, Madrid, SPAIN2, Laboratory Regenerative Neurosciences. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN3, Laboratory Regenerative Neurosciences. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN4, Laboratory
Regenerative Neurosciences. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN5, Laboratory Regenerative Neurosciences. Institute of Neurosciences, IdISSC. Hospital
Clinico San Carlos, Madrid, SPAIN6, Neurosurgery Department. Institute of Neurosciences, IdISSC.
Hospital Clinico San Carlos, Madrid, SPAIN7, Neurology Department. Institute of Neurosciences,
IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN8, Neurology Department. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN9,
Neurosurgery Department. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid,
SPAIN10
Stroke represents an attractive target for stem cell therapy. Although different types of cells have
been employed in animal models with variable results, the use of human adipose derived stem cells
(h-ADSc) has demonstrated favourable characteristics in the treatment of diseases or lesions with inflammatory substrate, but experience in their intracerebral administration is lacking. The purpose of
this study is to evaluate the effect and safety of the intracerebral application of h-ADSc in Athymic
Nude mouse with stroke (chemical thrombosis of the ACM - Cl3Fe Model) and without stroke. A
first group of Athymic Nuede mouse were injected with ADSc at a concentration of 4x104 / µL under deep anaesthesia and stereotactic procedures, a second group received the same cell concentration after a stroke, and a third group only stroke and no cells. After 7 or 21 days, the animals were
performed PET (FDG) and NMR; subsequently, were sacrificed for histological evaluation (HuNu,
GFAP, IBA-1, Ki67, DCX) of the penumbra area and ipsilateral subventricular zone (i-SVZ). None
of the animals implanted with cells, seizures or neurologic deficits were observed. PET results and
NMR showed no abnormalities in animals implanted cells. We did not find proliferating h-ADSc
cells or tumour formation. However, an increase of capillaries and modulation of astrocyte and microglial activity, increased proliferation in the i-SVZ and increased number of neuroblasts in the
area of injury were found. These results suggest that h-ADSc modulate inflammation, promote endogenous neurogenesis, while they do not proliferate or migrate in the brain. These data confirm and
suggest the safety of cell therapy with h-ADSc.

Fig 2 NeuN staining in perinfarct and infarct area of different groups. (Bar=50μm )
1) Red represents Neuron and blue for nuclear.
2) A1, A2, A3 and A4 are NeuN staining of normal temperature group, 6 hours delayed mild hypothermia group, 2 hours delayed mild hypothermia group, and sham group, respectively, in perinfarct
area. B1, B2, B3, B4 stands for NeuN staining of normal temperature group, 6 hours delayed mild
hypothermia group, 2 hours delayed mild hypothermia group, and sham group, respectively, in infarct area.
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11 Vascular biology
CIRCULATING ENDOTHELIAL PROGENITOR CELLS PREDICT THE OCCURRENCE OF CARDIOVASCULAR EVENTS IN PATIENTS WITH ATHEROTHROMBOTIC
STROKE. PROCELL STUDY.
E. Cuadrado-Godia1, E. Giralt-Steinhauer2, M. Díaz-Ricart3, G. Escolar4, J. Sanchis5, A. Regueiro6, M. Heras7, S. Novella8, C. Hermenegildo9, R. Elosua10, A. Oliveras11, J. Roquer12
Neurology Department. Hospital del Mar. Institut Hospital del Mar d’Investigación Médica
(IMIM), Barcelona, SPAIN1, Neurology Department. Hospital del Mar. Institut Hospital del Mar
d’Investigación Médica (IMIM), Barcelona, SPAIN2, Hemotherapy and Hemostasis Department.
Hospital Clínic. Instituto de Investigaciones Biomédicas August Pi i Sunyer Barcelona, Spain,
Barcelona, SPAIN3, Hemotherapy and Hemostasis Department. Hospital Clínic. Instituto de Investigaciones Biomédicas August Pi i Sunyer, Barcelona, SPAIN4, Cardiology Department. Hospital
Clínico Universitario de Valencia, Valencia, SPAIN5, Cardiology Department. Hospital Clínic i
Provincial. Instituto de Investigaciones Biomédicas August Pi i Sunyer, Barcelona, SPAIN6, Cardiology Department. Hospital Clínic i Provincial. Instituto de Investigaciones Biomédicas August Pi
i Sunyer, Barcelona, SPAIN7, Fundación de Investigación. Hospital Clínico Universitario de Valencia., Valencia, SPAIN8, Fundación de Investigación. Hospital Clínico Universitario de Valencia., Valencia, SPAIN9,
Cardiovascular Epidemiology and Genetics. Institut Hospital del Mar d’Investigación Médica
(IMIM), Barcelona, SPAIN10, Department of Nephrology. Hypertension Unit. Hospital del Mar.
Institut Hospital del Mar d’Investigación Médica (IMIM)., Barcelona, SPAIN11, Neurology Department. Hospital del Mar. Institut Hospital del Mar d’Investigación Médica (IMIM, Barcelona,
SPAIN12
BACKGROUND : Circulating endothelial progenitor cells (EPCs) have been implicated in neoangiogenesis after tissue ischemia. Low EPCs have been associated with higher risk of major cardiac
events in patients with coronary artery disease but this association has not been previously reported
in stroke patients. PROCELL study aimed to analyse the prognostic role of EPCs in both patients
with ischemic stroke of atherothrombotic origin (IAS) and patients with acute myocardial infarction
(AMI)
METHODS: 100 patients with AMI and 50 patients with IAS were prospectively included. Atherosclerotic burden was calculated according to the affected vascular territories (cerebral, coronary,
peripheral) either clinically or in the screening tests. Blood was withdrawn within the first 24h and
at 7, 30, 90 and 180 days. Number of EPCs (CD45-, CD 34+, KDR+) was analyzed by flow cytometry. Patients were followed up 6 months. The association between baseline levels of EPCs and the
occurrence of a new vascular event (NVE) including AMI, stroke, hospitalization or death from cardiovascular causes was evaluated by Cox regression analysis. EPCs were analysed in quartiles.
RESULTS: EPCs levels increased during the first month in AMI and stroke patients (p=0.002).
AMI patients showed higher basal levels of EPCs than IAS patients [201(66.3-420) vs 90 (29170), p<0.001] and higher levels during the study period. Seventeen patients (11.3%) had a NVE
(8 stroke, 3 AMI, 5 hospitalizations, 1 vascular death). NVE were associated with age (p=0.014),
atherosclerotic burden (p=0.032) and a lower number of basal EPCs (p=0.020). After adjustment for
these variables, increased number of basal EPCs was associated with lower risk of NVE (HR: 0.078
for each quartile, 95% CI: 0.011-0.5, p=0.011) in IAS patients but not in AMI patients.
CONCLUSIONS: Circulating EPC levels within the first 24h after AIS predicted the occurrence of
NVE and might help to identify patients with high cardiovascular risk.

12 Vascular biology
Downstream Microvessel Calibre Changes Following Carotid Artery Ligation in a Rodent
Model
D.A. De Silva1, K.T. Moe2, P Liao3, L.P. Talabucon4, K.P. Loh5, F.P. Woon6, T.Y. Wong7, A.B. Veluchamy8, M.C. Wong9, 10, 11, 12, 13, 14, 15
National Neuroscience Institute, Singapore, SINGAPORE1, National Heart Centre, Singapore,
SINGAPORE2, National Neuroscience Institute, Singapore, SINGAPORE3, National Neuroscience
Institute, Singapore, SINGAPORE4, National Neuroscience Institute, Singapore, SINGAPORE5,
Singapore General Hospital, Singapore, SINGAPORE6, Singapore Eye Research Institute, Singapore, SINGAPORE7, Singapore Eye Research Institute, Singapore, SINGAPORE8, National University of Singapore, Singapore, SINGAPORE9
Background: Carotid artery obstruction is known to cause cerebral and retinal ischemia. With their
similar arterial supply, venous drainage and calibre, retinal microvasculature changes are postulated to mirror those in cerebral microvessels. Our group previously showed that carotid ligation
was associated with increase in ipsilateral retinal arteriolar calibre by day 5. Methods: We serially
studied early retinal microvascular changes in the hours and days following carotid ligation to understand the onset and progression of these downstream changes. Male Wistar rats underwent left
common carotid artery ligation (n=12) or sham surgery (n=11). Retinal photographs were assessed
with semi-automated methods by blinded graders. Results: Retinal arteriolar calibre of the ipsilateral
and contralateral eyes increased within 20 minutes in the occlusion arm (ipsilateral 30.35 µm IQR
28.61-32.32 vs 35.72 µm IQR 33.52-38.51, p=0.003; contralateral 30.03 µm IQR 28.17-32.13 vs
32.05 µm IQR 27.42-34.30, p=0.155) and sham arm (ipsilateral 30.56 µm IQR 29.79-31.10 vs 37.62
µm IQR 32.97-40.64, p=0.006; contralateral 32.02 µm IQR 29.73-34.18 vs 34.93 µm IQR 30.2638.95, p=0.026). This arteriolar calibre increase returned to baseline levels by 3 hours in all but the
ipsilateral eye of the occlusion arm. There was a second increase in arteriolar calibre in the ipsilateral eye of the occlusion arm observed between 6 hours and 1 day from surgery (34.83 µm IQR 32.0337.80 vs 39.21 µm IQR 38.09-43.14, p=0.003) which persisted until the end of the experiment at
day 14. Following carotid occlusion, there was an initial downstream ipsilateral retinal arteriolar
calibre increase within 20 minutes followed by a further increase after 6 hours which persisted up to
14 days. Conclusion: These observations provide insights of likely initial smooth muscle relaxation
with vasodilatation and subsequent vascular remodelling due to physical structural wall changes in
downstream arterioles in response to proximal large artery acute obstruction.
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13 Vascular biology
Hyperglycaemia promotes cerebral barrier dysfunction through activation of protein kinase
C-beta
B . Shao1, U . Bayraktutan2

14 Translational stroke research
Cannabidiol Ameliorates The Increased Permeability Of A Cell Culture Model Of The BloodBrain Barrier Following Oxygen-Glucose Deprivation
W.H. Hind1, T.J. England2, S.E. O’Sullivan3

The University of Nottingham, Nottingham, UNITED KINGDOM1, The University of Nottingham, Nottingham, UNITED KINGDOM2

University of Nottingham, Derby, UNITED KINGDOM1, University of Nottingham, Derby,
UNITED KINGDOM2, University of Nottingham, Derby, UNITED KINGDOM3

Background: Brain oedema emerging from the disruption of the blood-brain barrier (BBB) continues to be the leading cause of mortality within the first week after an ischaemic stroke. As the
incidence of brain oedema is higher in stroke patients with diabetes, it is thought that hyperglycaemia (HG) plays a prominent role in the pathogenesis of this defect. The current study investigated whether protein kinase C (PKC) and associated downstream mechanisms are involved in HGevoked BBB damage.
Methods: The activities of total PKC (Peptaq assay), NADPH oxidase (lucigenin assay) and matrix
metalloproteinase-2 (MMP-2; gelatin zymography) were measured in human brain microvascular
endothelial cells exposed to normoglycaemia (5.5 mM) or HG (25 mM) using the specific assays
indicated in parentheses. The integrity and function of the in vitro models of human BBB were assessed by assessments of transendothelial electrical resistance and paracellular flux of permeability
markers, respectively. Occludin protein expression was studied by immunoblotting.
Results: HG significantly compromised the BBB integrity and enhanced total PKC activity to which
increases in PKC-alpha, PKC-beta and PKC-betaII isoforms contributed the most. Elevations in
NADPH oxidase and MMP-2 activities and decreases in occludin levels contributed to barrier dysfunction. Selective inhibition of PKC-beta isoform prevented the changes observed in occludin expression and the aforementioned enzyme activities and thus effectively preserved barrier integrity.
Similarly, apocynin, a specific NADPH oxidase inhibitor, also effectively neutralised the effects of
HG on barrier integrity, MMP-2 activity and occludin expression.
Conclusion: HG promotes cerebral barrier dysfunction through activation of PKC-beta and consequent stimulations of oxidative stress and tight junction dissolution.

The permeability of the blood-brain barrier (BBB) increases during stroke, and cannabidiol (CBD;
which has an excellent tolerability profile in humans) is beneficial in animal stroke models. The aim
of this study was to establish whether CBD modulates BBB permeability following oxygen-glucose
deprivation (OGD).
Co-cultures of human brain microvascular endothelial cells and human astrocytes were grown
on transwell inserts, and BBB permeability was measured by transepithelial electrical resistance
(TEER). Inserts were subjected to 4h OGD by incubating them in GasPak EZ Anaerobe pouches with
glucose free RPMI medium. Following reperfusion (return to normal conditions), TEER was measured over 28h. CBD, various receptor antagonists, or vehicle were added pre- or post-OGD. Levels
of lactate dehydrogenase (LDH), VCAM-1 and 9 cytokines/chemokines known to be altered in stroke
were measured. Statistical analysis was conducted using t-test or one-way ANOVA with Dunnett’s
post hoc test.
Exposing the BBB to 4h OGD increases barrier permeability (P<0.001). CBD given pre-OGD attenuated this increase (P<0.05) and decreased permeability during the reperfusion period (P<0.05-0.001).
Administration of CBD post-OGD also decreased barrier permeability during reperfusion (P<0.050.01). Antagonists of CB1, CB2, TRPV1, PPAR-alpha, A2A adenosine receptor and 5HT1A did
not affect the response to CBD. However, CBD’s effect was inhibited by GW9662 (P<0.05-0.001),
indicating a role for PPAR-gamma activation. LDH levels were raised following 4h OGD and 28h
reperfusion, and this was inhibited by CBD (non-PPAR-gamma mediated). Detectable levels of IL-6,
IL-10, MIP-1alpha, MIP-1beta and VEGF did not differ with CBD treatment. VCAM-1 levels were
attenuated by CBD (P<0.05) (non-PPAR-gamma mediated).
In conclusion, CBD-mediated protection of the BBB may represent an as yet unrecognised facet of
neuroprotection that CBD affords in experimental stroke.
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15 Translational stroke research
Immunohistochemical study of clot composition in thrombi retrieved from MCA with mechanical thrombectomy
E. López-Cancio1, M. Millán2, N. Pérez de la Ossa3, A. Dávalos4, M. Ribó5, A. Morancho6, M.
Hernández-Guillamon7, C. Boada8, A. Penalba9, J. Montaner10
Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital, Badalona, SPAIN1, Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital,
Badalona, SPAIN2, Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University
Hospital, Badalona, SPAIN3, Department of Neurosciences, Stroke Unit, Germans Trias i Pujol University Hospital, Badalona, SPAIN4, Neurovascular Research Laboratory, Vall d’Hebron University
Hospital Research Institute, Barcelona, SPAIN5, Neurovascular Research Laboratory, Vall d’Hebron
University Hospital Research Institute, Barcelona, SPAIN6, Neurovascular Research Laboratory,
Vall d’Hebron University Hospital Research Institute, Barcelona, SPAIN7, Neurovascular Research
Laboratory, Vall d’Hebron University Hospital Research Institute, Barcelona, SPAIN8, Neurovascular Research Laboratory, Vall d’Hebron University Hospital Research Institute, Barcelona, SPAIN9,
Neurovascular Research Laboratory, Vall d’Hebron University Hospital Research Institute, Barcelona, SPAIN10
BACKGROUND: In the era of new endovascular therapies (EVT) with stent-retrievers, we have
now easy access to study intracerebral thrombi composition. Few previous studies focused on histopathology and ultraestructure of thrombi. Our aim was to determine for the first time thrombi biomarkers associated with the hyperdense MCA sign (HMCAS) as a surrogate of clot composition and
predictor of successful recanalization, and with other clinical and procedure variables.
METHODS: We analyzed arterial thrombi retrieved from acute MCA occlusions, using Solitaire
device. Fresh thrombi were immediately stored at -80ºC until analyzed. We immunohistochemically evaluated the presence of Fibrinogen, PAI-1, P-selectin and Von Willebrand factor (VWf) in the
retrieved thrombi by fluorescence microscopy. We quantified each biomarker separately and studied its association with the presence of HMCAS in baseline CT, time of brain ischemia, duration of
endovascular procedure, number of passes of thrombectomy, final TICI score, stroke etiology and
reperfusion treatments received.
RESULTS: We studied 15 patients (11 M;mean age 70 years) with a MCA occlusion (9 cardioembolic and 6 atherothrombotic). Fibrinogen content was significantly higher in patients that showed
a HMCAS compared to those without (p=0.029,fig 1). Biomarker content was not significantly different depending on time of brain ischemia, duration of endovascular procedure, number of passes
of thrombectomy, final TICI or stroke etiology. VWf and PAI-1 content were significantly higher
in thrombi retrieved after intravenous rtPA use, compared to thrombi retrieved in primary EVT
(p=0.014).
CONLUSION: A HMCAS in an acute MCA occlusion may reflect a higher content in fibrinogen
within the occluding clot. We found higher content of VWf and PAI-1 in thrombi retrieved after
non-successful intravenous thrombolysis. Both facts point to molecular clot variability and open the
possibility of personalizing endovascular therapies.
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16 Translational stroke research
Toward the Development of a Blood-Based Diagnostic Test for Acute Ischaemic Stroke
N. Hasan1, V. Abdul-Salam2, W. Whiteley3, P. Sandercock4, R. Edwards5, P. Sharma6
Imperial College London, London, UNITED KINGDOM1, Imperial College London, London,
UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, University of
Edinburgh, Edinburgh, UNITED KINGDOM4, Imperial College London, London, UNITED KINGDOM5, Imperial College London, London, UNITED KINGDOM6
Background: Prompt diagnosis of acute ischaemic stroke (AIS) is vital for preventing and reducing
neuronal damage and possible death. However, stroke management and diagnosis is predominantly
reliant upon CT (which can be unremarkable in acute stages of stroke) or MRI (which is expensive
and often difficult to access). Our aim is to develop a blood test for AIS to be used at the bedside in
the first few hours of stroke using a whole-proteome strategy.
Methods: In a pilot study, blood was taken from 20 patients with confirmed AIS acutely (<24hrs following stroke), and again at 3-month follow-up. Plasma samples from these patients were analysed
with SELDI-TOF mass spectrometry using weak cation exchange arrays (CM10 Proteinchip) at
pH3, 4, 6 and 8. Protein peak clustering and classification analysis were performed using Ciphergen
Biomarker Wizard and Biomarker Pattern software, and Student’s T-Tests were used to examine significant protein ion expression differences between acute and follow-up samples. The workflow was
repeated in a further 104 plasma samples from individuals diagnosed with AIS, TIA or stroke mimic, divided into independent Training (20 AIS, 10 TIA, 10 stroke mimic) and Test (32 AIS, 16 TIA,
16 stroke mimic) sets.
Results: One biomarker elucidated in the pilot study was replicated in the Training set (pH4 m/
z3255; p=2.22x10-6, fold difference=2.17) as well as 3 additional markers at pH4 and pH8. Furthermore, we found one protein ion of high intensity which could differentiate ischaemic events (AIS
and TIA) from stroke mimics (relative intensity=16-55, p=5.08x10-6, fold difference=1.89). This
result was reproduced in the Test set at pH4 (p=9.83x10-10, fold difference=1.49).
Conclusions: This study confirms the value of proteomics for diagnostic biomarker elucidation.
Replication of candidate markers in independent sample sets provides further supportive evidence
for the potential value of protein biomarkers in a blood-based diagnostic test for AIS.
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17 Translational stroke research
Role of Plasma Biomarkers in Diagnosis of Ischemic Stroke Subtypes
S. Lorenzano1, N.S. Rost2, K. Arai3, L. Batista4, T. Thankachan5, R.E. Green6, A.T. Som7, G.J.
Harris8, J.B. Blumberg9, S.K. Feske10, E.H. Lo11, K.L. Furie12
Massachusetts General Hospital and Harvard Medical School, Boston, USA1, Massachusetts
General Hospital and Harvard Medical School, Boston, USA2, Massachusetts General Hospital
and Harvard Medical School, Boston, USA3, Massachusetts General Hospital and Harvard Medical School, Boston, USA4, Massachusetts General Hospital and Harvard Medical School, Boston,
USA5, Massachusetts General Hospital and Harvard Medical School, Boston, USA6, Massachusetts
General Hospital and Harvard Medical School, Boston, USA7, Massachusetts General Hospital and
Harvard Medical School, Boston, USA8, Tufts University, Boston, USA9,
Massachusetts General Hospital and Harvard Medical School, Boston, USA10, Massachusetts General Hospital and Harvard Medical School, Boston, USA11, Massachusetts General Hospital/Harvard
Medical School and Rhode Island Hospital/Alpert Medical School of Brown University, Boston,
USA12
Background:Identifying underlying stroke etiology plays critical role in acute management and secondary prevention strategies. Despite advanced diagnostics, up to 35% of ischemic strokes (IS) remain undetermined. We sought to evaluate the association between IS subtypes and plasma levels of
biomarkers as representative of distinct etiologies underlying stroke subtypes.
Methods:We prospectively measured plasma high sensitivity-CRP, matrix metalloproteinase(MMP)-2, MMP-9, F2-isoprostane(F2-isoP), Oxygen Radical Absorbance
Capacity assay(ORAC), homocysteine and urinary 8-oxo-7,8-dihydro-2’-deoxyguoanosine, in
patients within 9 h of IS onset. Stroke subtype was assigned by a stroke neurologist according to
the Causative Classification of Stroke System(CCSS) criteria. Results: 489 subjects were enrolled
[mean(SD) age 70.1(15.1) y; 43.4% female; median(IQR) NIHSS 6(3-13); 40.7% received IV tPA].
Among these IS, 51% were of cardioembolic(CE),17% atherothrombotic,7% lacunar,5% other, and
20% of undetermined subtype.Patients with CE stroke were older, more likely to be female, nonsmokers, have AF and CHF, but not carotid stenosis(all p<0.05).CE subtype was associated with
greater stroke severity, and baseline levels of MMP-2(p=0.001) and ORAC(p=0.008), as compared
to other CCSS subtypes. In multivariate logistic regression analysis, baseline MMP-2(OR 2.8,
95%CI 1.3-5.8; p=0.006) and ORAC(OR 2.6, 95% CI 1.3-5.1; p=0.007) were independently associated with CE stroke subtype. Conversely, the “other” stroke subtype was associated with lower
levels of MMP-2(OR 0.1, 95%CI 0.02-0.3; p=0.001), and homocysteine levels were independently
correlated with undetermined subtype(OR 2.2, 95%CI 1.2-4.1; p=0.008). Conclusions:In IS patients,
hyperacute plasma biomarkers are associated with specific stroke subtypes, reflective of the underlying pathophysiology. If validated in future studies, plasma biomarkers may play valuable role in
early diagnosis and guide management of specific IS subtypes.

London, United Kingdom 2013
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2 Vascular imaging
Microvascular imaging of symptomatic and asymptomatic MCA steno-occlusive patients using
ultra-high-field 7T MRI : a preliminary comparative study

1 Vascular imaging
Topographic pattern of anteromedial pontine infarction is dependent on the basilar artery ath- Y. Lee1, C. Kang2, K. Kim3, C. Park4, H.Y. Kim5, Y. Min6, C.W. Park7, Y. Kim8, Z. Cho9
erosclerotic plaque
Department of Neurology, Gachon University Gil Medical Center, Gachon University,
H.Y. Kim1, W.H. Jho2, Y.S. Kim3, Y.B. Lee4, H.S. Kwon5
Incheon, SOUTH KOREA1, Neuroscience Research Institute, Gachon University, Incheon,
Department of Neurology, College of Medicine, Hanyang University, Seoul, SOUTH KOREA1, SOUTH KOREA2, Department of Neurology, Gachon University Gil Medical Center, Gachon University, Incheon, SOUTH KOREA3, Neuroscience Research Institute, Gachon University, Incheon,
Department of Neurology, College of Medicine, Hanyang University, Seoul, SOUTH KOREA2,
Department of Neurology, College of Medicine, Hanyang University, Seoul, SOUTH KOREA3, De- SOUTH KOREA4, Department of Neurology, Hanyang University, College of Medicine, Seoul,
partment of Neurology, Gachon University Gil Medical Center, Incheon, SOUTH KOREA4, Depart- SOUTH KOREA5, Department of Neurology, Hallym University, College of Medicine, Seoul,
SOUTH KOREA6, Neuroscience Research Institute, Gachon University, Incheon, SOUTH KOment of Neurology, College of Medicine, Hanyang University, Seoul, SOUTH KOREA5
REA7, Neuroscience Research Institute, Gachon University, Incheon, SOUTH KOREA8, Neuroscience Research Institute, Gachon University, Incheon, SOUTH KOREA9
Background and objective
How frequently atheromatous branch occlusive disease, namely atherosclerotic plaque could be a
Although patients with asymptomatic MCA steno-occlusion have a low rate of occurrence of stroke,
cause of pontine infarction and what topographic pattern of pontine infarction is most correlated
the annual risk of stroke in patients with symptomatic MCA steno-occlusion has been reported to be
with the presence of plaque? In this study, using direct vessel wall imaging, HRMRI, we first ana4–15%. It might be beneficial to explore how one could clearly visualize the MCA steno-occlusion
lyzed the incidence and frequency of basilar artery (BA) plaque in patients with pontine infarction.
Then we investigated the relationship between the characteristics of BA plaque and topographic pat- and also identify the presence of collateral circulation using a noninvasive angiographic method.
However, noninvasive and accurate MR angiographic technique for the detection of small vessels
tern of anteromedial pontine infarction.
such as collateral vessels is not yet possible with conventionally available 1.5T or 3T MRI. The purMethods
pose of this study is to determine whether 7T MRA provides the improved depiction of microvesDemographic and risk factors were investigated in all patients. Pontine infarctions were classified
sels including lenticulostriate arteries and presumbed collaterals noninvasively and to compare the
into anteromedial paramedian, anteromedial small deep, anterolateral, lateral, or posterior pontine
infarction according to the arterial groups of pons (topographic pattern). Using HRMRI, BA plaques quantitative differences of microvessels around the MCA steno-occlusion of asymptomatic and
were divided into no, minimal, or apparent plaque and also categorized based on the involvement of symptomatic MCA steno-occlusive patients. All subjects were examined by conventional 3T MRA
the anterior, posterior, right lateral, or left lateral BA wall. The relationship of topographic pattern of and ultra-high-field 7T MRA. The vascular densities of microvessels around the steno-occlusive
MCA were measured using maximum intensity projection (MIP) and analyzed with a segmentation
pontine infarction with the presence and distribution of BA plaque was analyzed.
program. Ten patients (5 symptomatic, 5 asymptomatic) were enrolled. In asymptomatic MCA steResults
no-occlusive group, numerous microvessels were visualized by 7T MRA, which were not visible by
Ninety-one patients with pontine infarction were included. BA plaque were detected in 70.33% on
3T MRA. The median value of vascular density observed by 7T MRA was significantly higher than
HRMRI. Patients with apparent plaque had higher frequency of diabetes mellitus, and lower high
that by 3T MRA in asymptomatic group (1.09 at 7T vs 0.84 at 3T, P=0.043), while there was no sigdensity lipoprotein. Paramedian pontine infarction had the BA plaque more frequently than small
nificant difference in symptomatic group (0.78 at 7T vs 0.49 at 3T, P=0. 715). There was no signifideep pontine infarction. Moreover, in patients with anteriomedial paramedian pontine infarction,
BA plaque was more frequently located at the posterior wall (49.15%) as compared with the anterior cant difference of selected area(mm2) in asymptomatic(202.66 at 7T vs 203.41 at 3T, P=0.138) and
symptomatic groups(203.92 at 7T vs 202.43 at 3T, P=0.273). Ultra-high-field 7T MRA is capable of
(13.24%), right lateral (17.82%) and left lateral (21.58%) walls.
visualizing microvessels clearly compared with conventional 3T MRA. Noninvasive visualization of
Conclusions
microvessels around steno-occlusive MCA would provide valuable information on the preservation
Obviously, anteromedial paramedian pontine infarctions were associated with BA plaque more freof normal blood circulation from the ischemic insults and presence or development of microvessels
quently than other topographic types. It means that atheromatous branch occlusion would be the
might have a role of a risk factor for ischemic stroke.
most causative mechanism of these types of pontine infarctions.
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3 Vascular imaging
Intra- and inter-rater reproducibility of Transcranial Doppler (TCD) Criteria in Assessing Recanalization during intravenous thrombolysis for Acute Ischemic Stroke
G. Tsivgoulis1, K. Vadikolias2, I. Heliopoulos3, S.N. Vasdekis4, K. Barlinn5, D. Athanasiadis6, R.
Bavarsad Shahripour7, C. Piperidou8, A.V. Alexandrov9
Department of Neurology, Democritus University of Thrace,, Alexandroupolis, GREECE1, Department of Neurology, Democritus University of Thrace,, Alexandroupolis, GREECE2, Department
of Neurology, Democritus University of Thrace,, Alexandroupolis, GREECE3, Vascular Unit, Third
Department of Surgery, School of Medicine, University of Athens School, Athens, GREECE4, Comprehensive Stroke Center, University of Alabama Hospital,, Birmingham, AL, USA5, Vascular Unit,
Third Department of Surgery, School of Medicine, University of Athens School,, Athens, GREECE6,
Comprehensive Stroke Center, University of Alabama Hospital,, Birmingham, AL, USA7, Department of Neurology, Democritus University of Thrace,, Alexandroupolis, GREECE8, Comprehensive
Stroke Center, University of Alabama Hospital,, Birmingham, AL, USA9

4 Vascular imaging
Dynamic changes during follow-up of intramural hematoma in patients with acute spontaneous internal carotid artery dissection
M.R. Heldner1, M. Nedeltchewa2, R. Wiest3, X. Yan4, M. El-Koussy5, J. Slotboom6, J. Gralla7, E.
Mathier8, J. Hulliger9, M. Sturzenegger10, S. Jung11, H.P. Mattle12, M. Arnold13, U. Fischer14

Department of Neurology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND1, Department of Neurology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND2, Department of Diagnostic and Interventional Neuroradiology, Inselspital, University of
Bern, Switzerland, Bern, SWITZERLAND3, Department of Neurology, Inselspital, University of
Bern, Switzerland, Bern, SWITZERLAND4, Department of Diagnostic and Interventional Neuroradiology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND5, Department of Diagnostic and Interventional Neuroradiology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND6, Department of Diagnostic and Interventional Neuroradiology, Inselspital, University
of Bern, Switzerland, Bern, SWITZERLAND7, Department of Neurology, Inselspital, University of
Bern, Switzerland, Bern, SWITZERLAND8, Department of Neurology, Inselspital, University of
Background&Purpose: Early restoration of blood flow is a strong independent predictor of favorable Bern, Switzerland, Bern, SWITZERLAND9,
functional outcome after reperfusion therapies in acute ischemic stroke (AIS). TCD (Transcranial
Department of Neurology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND10,
Doppler) non-invasively monitors the residual flow at the site of occlusion in real time. We sought to Department of Neurology and Department of Diagnostic and Interventional Neuroradiology, Inevaluate the intra- and inter-rater reproducibility of TCD Subjects&Methods: Consecutive AIS paselspital, University of Bern, Switzerland, Bern, SWITZERLAND11, Department of Neurology,
tients with proximal intracranial occlusions underwent intravenous thrombolysis with simultaneous Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND12, Department of Neurology,
TCD-monitoring at four tertiary care stroke centers. Residual flow signals at the site of occlusion
Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND13, Department of Neurology,
were monitored at a constant angle of insonation. Recanalization was assessed by ultrasound using
Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND14
TIBI criteria at 30, 60 and 90 minutes following tPA-bolus. Two independent readers blinded to the
clinical information of the patients assessed stored TCD recordings and the reliability of TIBI criBACKGROUND: We aimed to assess the dynamic changes of the intramural hematoma in patients
teria was investigated between and within sonographers using Cohen κ coefficient. Results: A total
with acute spontaneous internal carotid artery dissection (sICAD) at multiple follow-up time points
of sixty stored TCD images from consecutive 20 AIS patients [mean age 61±14 years; 60% men;
with magnetic resonance imaging (MRI) and magnetic resonance arteriography (MRA).
median baseline NIHSS-score 14 (IQR 9-19)] were evaluated. The inter-rater reliability for evaluaMETHODS: We prospectively performed MRI and MRA in 10 patients (30% women, mean age 46)
tion of TIBI grades and assessment of complete recanalization in was very good (Cohen’s κ: 0.838
with sICAD. Imaging was performed at days 0, 1, 3, 7 and months 1.5, 3 and 6 after admission. We
and 0.874 respectively; p<0.001). Similarym the intra-rater reliability for assessment of TIBI grades measured the size of the hyperintense intramural hematoma at T1w cervical MRI with fat suppresand diagnosis of complete recanalization was satisfactory (Cohen’s κ: 0.858 and 0.899 respectively; sion technique and the degree of the stenosis of the extracranial ICA on contrast-enhanced MRA acp<0.001) Conclusions: TIBI criteria for grading recanalization have high intra- and inter-rater repro- cording to NASCET criteria.
ducibility among experienced sonographers. Since recanalization is currently used as a biomarker of RESULTS: Mean interval from symptom onset to first MRI was 2 (SD 2.7) days. Two patients had
therapeutic activity in early phase trials of reperfusion therapies in AIS, ultrasound may consitute an an ischemic stroke, three a TIA and five local symptoms only. Overall, intramural hematoma dealternative, cost-effective non-invasive modality for accurate detection of recanalization.
creased in all patients over time and at 3 months, intramural hematoma was no longer visible in
90%, and at 6 months in all patients. However, in 9 patients intramural hematoma temporarily increased, mainly during the first week after admission. Four patients (40%) showed a transitory increase in the degree of the ICA stenosis on MRA, one of them a temporary occlusion of the ICA.
CONCLUSION: Intramural hematoma in patients with sICAD shows dynamic changes with a temporary increase in the volume of the intramural hematoma in the majority of patients and an early
temporary increase in the degree of the ICA stenosis in 40% of patients. Therefore, early follow-up
imaging should be considered, especially in case of new clinical symptoms.
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5 Vascular imaging
Relative Filling Time Delay based on CT Perfusion Source Imaging: A Simple Method to Predict Outcome in Acute Ischemic Stroke
W. Cao1, B.C. Campbell2, Q Dong3, S.M. Davis4, B. Yan5
Melbourne Brain Centre, Royal Melbourne Hospital, University of Melbourne, Melbourne,
AUSTRALIA1, Melbourne Brain Centre, Royal Melbourne Hospital, University of Melbourne,
Melbourne, AUSTRALIA2, Department of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA3, Melbourne Brain Centre, Royal Melbourne Hospital, University of Melbourne, Melbourne, AUSTRALIA4, Melbourne Brain Centre, Royal Melbourne Hospital, University of Melbourne, Melbourne, AUSTRALIA5
Background Collateral vessel status is strongly associated with clinical outcome in ischemic stroke
but can be challenging to assess. We hypothesized that delayed filling of the middle cerebral artery
(MCA) in the Sylvian fissure via collateral vessels would be associated with poorer radiologic and
clinical outcome after ischemic stroke. We used a simple visual assessment of this delay relative to
the normal contralateral MCA based on CT perfusion source imaging (CTP-SI). Methods Consecutive ischemic stroke patients who received IV +/- IA reperfusion therapies after CTP at a single
centre were retrospectively analyzed using prospectively collected data. In those with baseline MCA
or internal carotid artery (ICA) occlusion, CTP-SI was used to identify the relative filling time delay
(rFTD) between the normal MCA Sylvian branches and those in the affected hemisphere. Receiver
operating characteristic (ROC) and logistic regression (adjusted for baseline age and NIHSS) were
used to assess association of rFTD with 24hr Alberta Stroke Program Early CT Score (ASPECTS)
based on noncontrast CT and 90 day modified Rankin Scale (mRS). Results There were 217 patients
treated in 2009-2011 with CTP-SI data of whom 60 (mean age 70±10yr) had MCA or ICA occlusion, 53 had 90 day mRS data. In ROC analysis, increased rFTD was associated with poorer 24hr
ASPECTS (area under curve [AUC]=0.745, 95%CI 0.62-0.87, p=0.002) and poor functional outcome (mRS3-6), (AUC=0.73, 95%CI 0.59-0.86, p=0.006). In multivariate logistic regression this
association remained significant independent of age and baseline NIHSS (24hr ASPECTS: rFTD
OR=-0.391, p=0.009; day 90 mRS3-6: rFTD OR=-0.357, p=0.034). A threshold of rFTD≥4sec had
strong positive predictive value 0.83 for poor outcome (mRS3-6). Longer median rFTD was significantly associated with ASPECTS≤7 on 24hr CT (p=0.002), mRS3-6 (p=0.005) and death (p=0.004).
rFTD was correlated with the baseline NIHSS (Spearman’s rho=0.323, p=0.014), 24hr ASPECTS
(rho=-0.516, p=0.000) and 90 day mRS (rho=0.47, p=0.001). Conclusion rFTD may be a useful
marker to independently predict clinical and radiologic outcomes after ischemic stroke.

Table Independent predictors of poor outcomes in acute ischemic stroke patients
Poor outcomes Predictors
SE
P value
β
90 day mRS
Age
-0.100
0.044
0.023
>2
Baseline
-0.208
0.090
0.020
NIHSS
rFTD
-0.357
0.169
0.034
90 day death Age
-0.235
0.098
0.017
Baseline
-0.244
0.127
0.054
NIHSS
rFTD
-0.792
0.384
0.023
24hr ASAge
0.063
0.034
0.064
PECTS ≤ 7
Baseline
-0.099
0.063
0.118
NIHSS
rFTD
-0.391
0.15
0.009

Figure A 67 yrs old woman with left sided weakness, facial droop and aphasia presented to hospital
2 hours after onset. CTA identified a right intracranial ICA occlusion. CTP-SI showed the contrast
appeared in sylvan fissure (in the black circles) was detected at 7:21:54 pm in the normal hemisphere (left) and at 7:22:01pm in the affected hemisphere (right). The rFTD was 7 seconds by subtracting the time points.
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Progression of Intracranial Stenosis: Transcranial Doppler (TCD) Diagnosis
Y.S. Lee1, D. Kim2, J. Moon3
SMG-SNU Boramae Medical Center, Seoul, SOUTH KOREA1, SMG-SNU Boramae Medical
Center, Seoul, SOUTH KOREA2, SMG-SNU Boramae Medical Center, Seoul, SOUTH KOREA3
Background: Progression of intracranial stenosis may increase the risk of stroke, therefore adequate
diagnosis is important. TCD may be useful for this purpose, however, optimal diagnostic criteria
have not been defined well. We compared long-term TCD changes with MRA to validate TCD criteria for progression of stenosis. Methods: We retrospectively review the patients who underwent
TCD and MRA simultaneously and followed-up longer than 1-year interval. Stenosis was diagnosed
with MRA and the degree was graded as normal, mild, moderate, severe or occlusion by two neurologists independently. Progression was defined by the change of the grade in follow-up MRA. Increment of mean flow velocity (> 20cm/s; velocity criteria) or percent change (> 20%; percent criteria)
was validated. Results: Among 164 patients included (84 males, mean age 64 years, mean follow-up period 35 months), 245 middle cerebral (MCA) and 161 basilar arteries (BA) were analyzed.
Progression was observed in 5.7% among MCA and 5.0% among BA. Increment of mean flow velocity was 16cm/s and 30cm/s in progression group respectively (p<0.05). According to ROC analysis, AUC for progression was 0.718 (p=0.006) in MCA and 0.851 (p=0.001) in BA. Sensitivity and
specificity with velocity criteria were 29%/94% in MCA and 75%/94% in BA. With percent criteria,
sensitivity and specificity were 43%/85% in MCA and 88%/80% in BA. Conclusion: Diagnosis of
progression in intracranial stenosis is feasible with TCD and the diagnostic yield is better in BA than
in MCA. Specificity is higher with velocity criteria while sensitivity is higher with percent criteria.
These results need to be validated with a well-designed prospective study.
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Internal Cerebral Vein Asymmetry on Follow-up Computerized Tomographic Angiography
after Intravenous Thrombolysis in Acute Anterior Circulation Ischemic Stroke is Associated
with Poor outcome
V.K. Sharma1, H.L. Teoh2, B.P.L. Chan3, R.C. Seet4, P.R. Paliwal5
National University of Singapore, Singapore, SINGAPORE1, National University Health System,
Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3, National
University of Singapore, Singapore, SINGAPORE4, National University of Singapore, Singapore,
SINGAPORE5, National University of Singapore, National University of Singapore, SINGAPORE6
Background- Identifying early predictors of functional outcome after acute ischemic stroke (AIS)
is important for planning rehabilitation strategies. We hypothesized that venous drainage would be
impaired in patients with acute occlusion of ICA or MCA. Internal cerebral veins (ICV) drain deep
parts of brain, run parallel to each other and consistently seen on CTA. Even minor asymmetry in
their filling can be identified. Since systemic thrombolysis can alter the vascular findings in patients
who achieve arterial recanalization, we evaluated the relationship between ICV asymmetry on follow-up CTA and functional outcome.
Methods- Consecutive AIS patients treated with intravenous thrombolysis between 2007 and 2010
were included. ICV asymmetry was assessed by 2 independent blinded stroke neurologists/ neuroradiologists. Functional outcome was assessed by modified Rankin Scale (mRS) at 3-months, dichotomized as good (0-1) and poor (2-6). Data were analyzed for predictors of functional outcome.
Results- Of 2238 patients with AIS, 226 (10.1%) anterior circulation AIS patients received intravenous thrombolysis. Median age 65yrs (range 19-92), 44% males and median National Institute of
Health Stroke Scale (NIHSS) 16-points (range 4-32). Hypertension was the commonest risk factor
in 173 (76.5%) while 78 (34.5%) had atrial fibrillation. ICV asymmetry on follow-up CTA was assessed in 103 (45.5%) patients. Admission NIHSS score (OR1.08;95%CI 1.001-1.157,p=0.048) and
ICV asymmetry on follow-up CTA (OR 23.9;95%CI 5.15-63.99,p <0.0001) predicted poor outcome
at 3-months.
Conclusion- ICV asymmetry on follow-up CTA after intravenous thrombolysis can serve as an early
predictor of poor functional outcome.

London, United Kingdom 2013
8 Vascular imaging
Assessment of Novel ShearWave Elastography Ultrasound modality to predict Carotid Plaque
Vulnerability: Clinical Feasibility Study
J.W. Garrard1, S Nduwayo2, T.C. Hartshorne3, A.R. Naylor4, T.G. Robinson5, K.V. Ramnarine6,
Department of Cardiovascular Sciences, University of Leicester, Leicester, UNITED KINGDOM1, Department of Cardiovascular Sciences, University of Leicester, Leicester, UNITED KINGDOM2, Department of Vascular and Endovascular Surgery, University of Leicester NHS Trust,,
Leicester, UNITED KINGDOM3, Department of Vascular and Endovascular Surgery, University of
Leicester NHS Trust,, Leicester, UNITED KINGDOM4, Department of Cardiovascular Sciences,
University of Leicester, Leicester, UNITED KINGDOM5, Department of Medical Physics, University of Leicester NHS Trust, Leicester, UNITED KINGDOM6
Improved methods of identifying the unstable carotid plaque are required, rather than reliance on
percentage stenosis and blood-flow changes clinical history. ShearWaveElastography (SWE) imaging is a novel method of quantifying tissue stiffness whose use is being researched in liver, breast,
thyroid and many other organs. SWE may be a reliable indicator in determining plaque risk stratification and the aim of this study is to assess the feasibility of SWE in assessing carotid plaques.
Patients (126) were recruited; mean age 72, 67% male. Patients underwent SWE using a SuperSonicImagineAixplorer® ultrasound system. The Young’s Modulus (YM) was recorded as an estimation of tissue stiffness. The YM was compared in symptomatic and asymptomatic patients, and
also linked to subjective assessments of B-mode plaque echogenicity. Histological features were assessed in 12 patients following carotid endarterectomy excision.
94 plaques of >30% stenosis were assessed. 55 plaques were symptomatic, YM (78.6+/-4.5kPa) was
significantly lower (p=0.002) than in 39 asymptomatic plaques (104+/-8.4kPa). Echolucent plaques
(73+/-8.5kPa) had significantly lower YM (p=0.017) than echogenic plaques (108+/-8.3kPa). Mean
inter-frame coefficient of variation (CoV) was 0.22 compared to values quoted in liver studies (ranging from 0.12-0.17). Demographic analysis illustrated that smokers were more likely to have carotid
disease, but no factor significantly impacted YM. Echolucent appearing plaques were twice as common in symptomatic patients as asymptomatic. Plaques described on histology as unstable had a
lower YM than stable plaques.
The use of SWE in carotid plaques is feasible, with results showing good reproducibility. YM is related to symptoms, plaque appearance and histological findings and therefore may show potential
clinical value in the assessment of plaque vulnerability.
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9 Vascular imaging
The association between intraplaque hemorrhage and plaque ulceration in atherosclerotic
plaques of the carotid arteries
A.C. van Dijk1, M.T.B. Truijman2, B. Hussain3, A.A.J. de Rotte4, M.I. Liem5, P.J. Koudstaal6, R.J.
van Oostenbrugge7, W.H. Mess8, L.J. Kappelle9, P.J. Nederkoorn10, J. Hendrikse11, M.E. Kooi12, A.
van der Lugt13
Erasmus Medical Center, Rotterdam, THE NETHERLANDS1, Maastricht University Medical
Center, Maastricht, THE NETHERLANDS2, Erasmus Medical Center, Rotterdam, THE NETHERLANDS3, University Medical Center Utrecht, Utrecht, THE NETHERLANDS4, Amsterdam
Medical Center, Amsterdam, THE NETHERLANDS5, Erasmus Medical Center, Rotterdam, THE
NETHERLANDS6, Maastricht University Medical Center, Maastricht, THE NETHERLANDS7,
Maastricht University Medical Center, Maastricht, THE NETHERLANDS8, University Medical
Center Utrecht, Utrecht, THE NETHERLANDS9,
Amsterdam Medical Center, Amsterdam, THE NETHERLANDS10, University Medical Center
Utrecht, Utrecht, THE NETHERLANDS11, Maastricht University Medical Center, Maastricht, THE
NETHERLANDS12, Erasmus Medical Center, Rotterdam, THE NETHERLANDS13

10 Vascular imaging
Cortical vein grading in anterior circulation proximal vessel occlusion – a predictor of collateral extent, perfusion and outcome?
R. PARTHASARATHY1, M. KATE2, J . REMPEL3, A. SHUAIB4
UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA1, UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA2, UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA3, UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA4

Background: Presence of collateral blood channels are important in determining outcome in proximal cerebral arterial occlusions. The blood flowing through the capillary bed reconstitute in the cortical veins in the involved territory. Quantifying venous outflow based on contrast reconstitution of
cortical veins in patients with acute proximal occlusion may predict the collateral extent, perfusion
and clinical outcomes at 90 days.
Methods: We studied patients with a proximal occlusion in the anterior circulation and complete reconstitution of the venous sinuses upto the jugular vein bilaterally on imaging [Computed Tomography angiography (CTA)]. There was an average cerebral transit time of 6.73 seconds for the contrast
before the scanner reached the skull base. The superficial [Superficial middle cerebral vein (SMCV),
Background A vulnerable atherosclerotic plaque is more prone to rupture and can cause thromVein of Labbe (VOL), Vein of trolard (VOT), Basal vein of Rosenthal (BVR) (included as part of
bo-embolism and cerebral ischemia. The presence of specific vulnerable plaque components like
superficial system as it drains the temporal lobe)],and deep veins [Internal Cerebral vein (ICV) and
intraplaque hemorrhage (IPH) may predict plaque rupture. Plaque rupture can be visible as plaque
Thalamostriate vein (TSV)] were scored based on contrast filling: 0 – none, 1 –intermediate and 2 –
ulceration on non-invasive imaging. We investigated the association between IPH and plaque ulcer- fully reconstituted. Superficial and deep vein composite hemispheric scores on the affected side and
ation. Methods Patients with recent (≤ 3 months) amaurosis fugax, TIA or minor ischemic stroke
the inter-hemispheric score difference was computed.
of the anterior circulation and a 30-69% ipsilateral carotid artery stenosis (ECST) who were treated Results: Thirty nine patients were included in the study. A cortical 3 veins (SMCV+VOT+VOL)
medically, underwent MDCTA and MRI of the carotid artery at baseline as part of the Parisk-study
inter –hemispheric score difference (max -6; min -0) of 4 to 6 (p=0.019) and 4 veins
(Plaque-At-RISK). The Parisk-study is an ongoing study focusing on the identification of the vul(SMCV+VOT+VOL+BVR) inter -hemispheric score difference (max – 8; min – 0) of 4 to 8
nerable plaque in patients with a symptomatic 30-69% carotid artery stenosis (ClinicalTrials.gov
(p=0.023) significantly predicted poor clinical outcome (mRS 3 to 6) on logistic regression analyNCT01208025). The presence of an ulceration was assessed at MDCTA and defined as extension
sis. A high score difference represented poor venous outflow from the affected hemisphere. While,
of contrast material of >1 mm into the atherosclerotic plaque on at least two orthogonal planes. IPH admission NIHSS (p=0.032) predicted outcomes, ASPECTS (0.903), insular cortex involvement
was assessed at 3T MRI (GE; 3D-T1W-FS-SPGR sequence or Philips; IR-T1w-TFE sequence) and (p=0.313) and CTA collateral grading based on Miteff et.al. (p=0.396) did not.
defined as a hyperintense signal in the plaque compared to the sternocleidomastoid muscle. A chi2Conclusion: Evaluation of the venous flow pattern predicts outcome especially in patients with modtest and univariable logistic regression was used to assess the association between IPH and ulcererate collateral status. Further prospective studies will help in determining if the venous score deation. Results Between 2010 and 2012, 108 patients were included in the Parisk-study. In 75 patients scribed above will help in determining prognosis in acute stroke.
both MDCTA and MRI were available for analysis. Twenty (13%) ulcerations and 38 (25%) IPHs
were present in the 150 carotid arteries. Ulcerations were significantly more often found in patients
with IPH compared with those without IPH (24% vs. 10%; p=0.03). IPH was significantly related
to the presence of an ulceration (OR 2.85; 95%CI 1.08-7.54). Conclusion IPH on MRI is associated
with plaque ulceration on MDCTA. Serial studies are needed to evaluate whether IPH in asymptomatic patients increases the risk for plaque rupture and subsequent symptoms.
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Table 1: Composite veins score (affected hemisphere) and inter –hemispheric score difference predicting poor outcomes (mRS 3 to 6) on univariate analysis (table 1):
Veins
SMCV+VOT+VOL
Composite score (0 to2) (n=
23)
SMCV+VOT+VOL
Score difference (4 to 6)
(n=18)
SMCV+VOT+VOL+BVR
Composite score (0 to 2)
(n=16)
SMCV+VOT+VOL+BVR
Score difference (4 to 8) (n
=23)
ICV+TSV+BVR
Score difference (3 to 6) (n=
12)
ICV + TSV
Score difference (2 to 4)
(n=15)

mRS 3 to 6
17 (73.9%)

mRS 0 to 2
6 (26.1%)

OR (95%CI), p value, RR
7.8 (1.78 to 34.06),0.007, 2.78

17 (94.4%)

1 (5.6%)

54.4 (5.7 to 517.6), 0.0001, 3.967

13 (81.2%)

3 (18.8%)

6.74 (1.49 to 30.48),0.020, 2.07

19 (82.6%)

4 (17.4%)

20.6, (3.9 to 107.7), < 0.0001,
4.406

9 (75%)

3 (25%)

3.231 (0.714 to 14.61),
0.168,1.558

8 (53.3%)

7 (46.7%)

0.816 (0.223 to 2.992), 1.000,
0.914

Table 2: Models looking at predictors of poor outcome (mRS 3 to 6) on multinomial logistic regression analysis
Model:
1

2

Components

B

Exp (B)

p value,95% CI

SMCV+ VOT+VOL+
BVR
score difference
NIHSS

3.253

25.876

0.019, 1.725 to 388.24

0.337

1.401

0.032, 1.030 to 1.906

Insular cortex involvement

1.893

6.642

0.313, 0.168 to 263.28

ASPECTS

-0.258

0.772

0.903, 0.012 to 49.956.

SMCV+VOT+VOL
score difference
NIHSS

3.785

44.022

0.023, 1.702 to 1138.5

0.311

1.364

0.025, 1.041 to 1.788

Insular cortex involvement

0.805

2.237

0.641, 0.076 to 75.76

ASPECTS

-0.570

0.566

0.795, 0.008 to 41.59

11 Vascular imaging
Factors associated with vulnerable plaques characterized by Virtual Histology Intravascular
Ultrasound (VH-IVUS).
F. Moniche1, A. Lopez-Rueda2, J.R. Gonzalez-Marcos3, I. Gutierrez4, A. Cayuela5, A. Bustamante6,
A. Mayol7, A. Gil-Peralta8, A. Gonzalez9
Hospital Universitario Virgen del Rocio, Seville, SPAIN1, Hospital Universitario Virgen del Rocio, Seville, SPAIN2, Hospital Universitario Virgen del Rocio, Seville, SPAIN3, Hospital Universitario Virgen del Rocio, Seville, SPAIN4, Hospital Universitario Virgen del Rocio, Seville, SPAIN5,
Hospital Universitario Virgen del Rocio, Seville, SPAIN6, Hospital Universitario Virgen del Rocio,
Seville, SPAIN7, Hospital Universitario Virgen del Rocio, Seville, SPAIN8, Hospital Universitario
Virgen del Rocio, Seville, SPAIN9
Introduction
After stroke or TIA, early recurrence is probably due to plaque vulnerability in patients with severe
carotid stenosis. A strong correlation has been found between VH IVUS plaque characterization and
the histological characteristics of the carotid plaque. Our aim was to evaluate the carotid plaque using VH IVUS and analyze the factors associated with the presence of vulnerable plaque in patients
with severe carotid stenosis.
Methods
We prospectively included 141 patients with severe ICA stenosis undergoing carotid artery stenting
(CAS) with cerebral protection. Before the angioplasty, culprit plaque component was evaluated by
IVUS with Virtual Histology. A vulnerable plaque was defined by a thin-cap fibroatheroma and/or
calcified thin-cap fibroatheroma. Baseline characteristics and vascular risk factors were analyzed.
Results
Of 141 patients included (84.4% men; mean age 66.9+/-9 years), 97 were symptomatic. The mean
length of plaque was 15.6+/-6.8 mm, and mean diameter stenosis was 87.3%+/-9.6%. Vulnerable
plaque was found in 65 patients (46.1%). The presence of diabetes and hypertension was associated
with higher frequency of vulnerable plaque (58.5% vs 40.8%, p=0.03; and 87.7% vs 73.7%, p=0.03,
respectively), but not dyslipidemia, smoking status or prior coronary artery disease. Also, older age
increased the rate of vulnerable plaque (69.7+/-8.4 vs 64.5+/-10.1, p=0.001).
Conclusion
Plaque evaluation with VH IVUS is feasible in patients with severe carotid stenosis. Vulnerable
plaques are found in almost half of patients who underwent to CAS. Significantly higher rate of vulnerable plaque is seen in diabetic and hypertensive patients and its frequency increases with age.
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Prevalence and prognosis of symptomatic intracranial and extracranial posterior circulation
stenosis in TIA and non-disabling stroke: a population-based study
U.G. Schulz1, W. Kueker2, L. Li3, P.M. Rothwell4
Oxford Vascular Study
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford University, Oxford, UNITED KINGDOM1, Department of Neuroradiology, John Radcliffe Hospital,
Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield Department of Clinical
Neurosciences, Oxford University, Oxford, UNITED KINGDOM3, Stroke Prevention Research
Unit, Nuffield Department of Clinical Neurosciences, Oxford University, Oxford, UNITED KINGDOM4

13 Vascular imaging
High-Resolution MRI in the Investigation of Intracranial Stenosis: Preliminary Experience
B.P.L. Chan1, Y. Kusuma2, V.K. Sharma3, H.L. Teoh4, R.C.S. Seet5, C.L.H. Chen6, K.H. Chuang7
Division of Neurology, National University Hospital, Singapore, SINGAPORE1, Division of
Neurology, National University Hospital, Singapore, SINGAPORE2, Division of Neurology, National University Hospital, Singapore, SINGAPORE3, Division of Neurology, National University Hospital, Singapore, SINGAPORE4, Division of Neurology, National University Hospital, Singapore,
SINGAPORE5, Department of Pharmacology, National University of Singapore, Singapore, SINGAPORE6, Singapore Bioimaging Consortium, A*STAR, Singapore, SINGAPORE7

Objective:
High-resolution dark-blood MRI (HR-MRI) imaging has recently been introduced for investigation
BACKGROUND: Previous studies have reported a high risk of recurrence after posterior circulation of intracranial stenosis. We aim to study the usefulness of the various HR-MRI sequences compared
TIA or stroke, which is presumed to be due to a relatively high prevalence of atheromatous stenosis to time-of-flight MRA (TOF-MRA) in a group of stroke patients with intracranial stenosis.
in the vertebrobasilar (VB) arteries. Interventional treatment of stenosis is possible, but more data
Methods:
on the prevalence and natural history of posterior circulation stenosis are required to inform trial de- Consecutive patients with ischaemic stroke or TIA presented to a teaching hospital in Singapore
sign. METHODS: Consecutive patients with posterior circulation TIA or non-disabling ischaemic
were recruited into a long-term follow-up study and underwent MRI of the brain including TOFstroke underwent MRI-brain and MR-angiography in a population-based study (Oxford Vascular
MRA with a 3T scanner at the convalescent stage. T2 and T1 3-dimentional HR-MRI were perStudy). Detailed baseline clinical and imaging data were collected and patients were followed up
formed in all subjects and post-contrast T1 HR-MRI was performed in subjects with normal renal
at 1, 6 and 12 months. Clinically significant arterial stenosis was arbitrarily defined as ≥50%. REfunction.
SULTS: Of 306 patients (61% men, mean [SD] age 69 [12] years), 66 (22%) had posterior circuFindings:
lation occlusive disease, of whom 24 (36%) had ≥50% extracranial stenosis, 15 (23%) had ≥50%
Out of 111 patients, intracranial stenosis was the stroke aetiology in 28 (mean age: 57.5 years, 18
intracranial stenosis, 9 (14%) had an isolated vessel occlusion, and 18 (27%) had multiple lesions.
were male) who underwent study MRI at a mean of 109 days after stroke onset. Sites of stenosis/
Patients with intracranial stenosis were more likely to have multiple lesions or multi-vessel involve- occlusion include 11 M1, 8 ICA, 4 VA and 5 BA. HR-MRI was not evaluable in one patient and
ment than patients with extracranial disease (65% vs 32%, p=0.01). One year risk of recurrent stroke needed to be repeated in another due to movement artefacts. Compared to TOF-MRA, HR-MRI prowas higher in patients with ≥50% VB-stenosis vs those without (12% vs 5%, p=0.038), and higher
vided better information on plaque morphology and/or extent in 23 cases, led to reclassification of
in patients with intracranial than extracranial disease (16% vs 8%, p=0.05). CONCLUSION: In this the severity of stenosis in 8 cases, revealed additional tandem stenoses in 4 cases, and demonstrated
cohort, the risk of recurrent stroke and the prevalence of complex multi-vessel disease differed besignificant plaque enhancement in 16 of 21 cases when gadolinium was given. T2 HR-MRI was eitween patients with intra- and extracranial posterior circulation stenosis. These differences may inther equal or superior but never inferior to T1 in the study of intracranial stenosis due to better tissue
fluence the risk and benefits of intervention and should be taken account of in treatment trials.
contrast, whereas T1 vessel wall hyperintensity suggestive of possible intraplaque haemorrhage was
only found in 2 cases.
Conclusion:
HR-MRI is a promising technique that can reveal potentially useful information in the majority of
patients with stroke due to intracranial stenosis. However, further technological advance to overcome the current limitations of long acquisition time, suboptimal resolution and restricted brain coverage is required before adoption of this technique into routine clinical practice.
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14 Vascular imaging
Comparison of various methods of assessing intracranial collaterals on the pretreatment
CT-angiograms to predict outcomes in acute anterior circulation ischemic stroke
V.K. Sharma1, H.L. Teoh2, B.P.L. Chan3, E.Y. Ting4, V.F. Chong5, R.C. Seet6, R. Rathakrishnan7,
L.L. Yeo8
National University of Singapore, Singapore, SINGAPORE1, National University Health System, Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3,
National University Health System, Singapore, SINGAPORE4, National University Health System,
Singapore, SINGAPORE5, National University of Singapore, Singapore, SINGAPORE6, National
University Health System, Singapore, SINGAPORE7, National University Health System, Singapore, SINGAPORE8

15 Management and economics
Translation and Central Adjudication of Modified Rankin Scale Assessments in Acute Stroke
Trials is Feasible and Reliable.
K.S. McArthur1, H. Xing2, J. Dawson3, T.J. Quinn4, P. Higgins5, P. Langhorne6, M.R. Walters7, H.
Huang8, K.R. Lees9
for the CARS Investigators

Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UNITED
KINGDOM1, Dept of Neurology, Peking University First Hospital, Beijing, CHINA2, Institute of
Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UNITED KINGDOM3,
Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UNITED
KINGDOM4, Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow,
UNITED KINGDOM5, Institute of Cardiovascular and Medical Sciences, University of Glasgow,
Background: Effective collateral flow patterns may influence the response to intravenous tissue plas- Glasgow, UNITED KINGDOM6, Institute of Cardiovascular and Medical Sciences, University
minogen activator (IV-tPA) in acute ischemic stroke (AIS). We compared the current methods of
of Glasgow, Glasgow, UNITED KINGDOM7, Dept of Neurology, Peking University First Hospiscoring collaterals on the pre-tPA computed tomographic angiogram (CTA) of brain for prediction
tal, Beijing, CHINA8, Institute of Cardiovascular and Medical Sciences, University of Glasgow,
of functional outcome in AIS.
Glasgow, UNITED KINGDOM9
Methods: Consecutive AIS patients treated with IV-tPA within 4.5 hours of stroke-onset during
2007-2011 were included. Data were collected for demography, risk factors, NIHSS scores and
BACKGROUND
stroke subtypes. Intracranial collaterals were evaluated by 2 independent neuroradiologists by 4 pre- The modified Rankin Scale (mRS) is a favoured outcome measure in stroke trials. Residual indefined criteria- Miteff’s system (middle cerebral artery collateral branches in sylvian fissure); Maas ter-observer variation in mRS assessment, despite training and certification, justifies seeking greater
system (collaterals on affected hemisphere versus the other side); modified Tan’s scale (collaterals
measurement rigour. In the Central Adjudication of mRS assessments in acute stroke (CARS) study
in 50% or more of the MCA territory classified as good); and 20-point collateral grading scale acwe investigated core laboratory scoring of outcomes. International studies add linguistic and culturcording to Alberta Stroke Program Early CT score (ASPECTS) methodology. Good functional out- al factors that could influence mRS scoring. We first aimed to assess the validity and reliability of
comes at 3-months were determined by modified Rankin scale (mRS) scores of 0-1.
translated mRS assessments. We then explored the practicality of incorporating translations into the
Results: CTA was performed in 115 patients with anterior AIS before IV-tPA. Median age 66yrs
central adjudication process.
(range 35-92), 42% males, median NIHSS 19 points (range 3-30) and median onset-to-treatment
METHODS
time 155 minutes. Overall, 52 (45.2%) patients achieved good functional outcome at 3-months. Uni- Trained and certified mRS assessors (n=17) scored digitally recorded mRS assessments (“clips”)
variable analysis revealed younger age, absence of diabetes, lower pre-tPA NIHSS scores and good
of consenting patients. To assess reliability, clips from the UK and China were cross-scored using
collaterals by ASPECTS method as significantly associated with good functional outcomes. On mul- translated transcripts. To assess feasibility, a sample of CARS clips were also summarised in Entivariable logistic regression, only lower NIHSS (OR 1.111 per NIHSS point; 95% CI 1.023-1.206,
glish, with web-based upload of the revised audio component. Both native language and translated
p=0.013) and good collaterals by ASPECTS method (OR 1.117 per point; 95%CI 1.006-1.241,
versions of mRS assessments were scored to assess inter-observer (and inter-language) variability.
p=0.039) were found as independent predictors of good outcomes.
Reliability was described using quadratically weighted(kw) kappa statistics.
Conclusion: Of the existing scoring systems for intracranial collaterals, only ASPECTS method
RESULTS
serves as a reliable predictor of favorable outcomes in thrombolyzed anterior circulation AIS paSixty nine mRS clips were scored with translated transcripts (9 originally English, 60 Mandarin).
tients.
Inter observer reliability for native (kw0.91 95%CI 0.86-0.96) and translated (kw0.90 95%CI 0.850.95) assessment was identical. In the CARS sample sixty translations were successfully processed
via web portal. Inter observer reliability between the original (kw0.88 95% CI 0.78-0.98) and modified (kw0.85 95% CI 0.74-0.95) clips was similar.
CONCLUSIONS
Inter observer reliability of translated mRS assessment is comparable to previous studies and to native language assessment. Adjudication of translated mRS assessments using either transcripts or recorded audio is feasible and reliable. Digitally recorded and centrally adjudicated mRS assessments
may be used in multilingual RCTs.
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16 Management and economics
Identification of strokes and stroke subtypes from hospital discharge diagnostic data: a population-based study
S. Lourenco1, L.E. Silver2, P.M. Rothwell3

17 Management and economics
Utility of CT brain-imaging in patients with symptoms typical of TIA: prospective population-based study
NG Lovett, CE Lovelock, PM Rothwell for the Oxford Vascular Study

Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM1, Stroke
Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM2, Stroke Prevention
Research Unit, University of Oxford, Oxford, UNITED KINGDOM3

N.G. Lovett1, C.E. Lovelock2, P.M. Rothwell3

Background: Studies of trends in disease incidence, other epidemiology, screening for outcome
events in clinical trials and health economic studies often use hospital diagnostic coding data,
known as Hospital Episode Statistics (HES) in the UK. However, the validity of these data for
stroke is uncertain, particularly for identifying pathological subtypes. We aimed to validate routinely
collected ICD-10 HES diagnostic codes for hospitalised patients with stroke.
Methods: Multiple sources of case-ascertainment were used, including daily identification and assessment of all potentially eligible hospital admissions, in a prospective population-based study of
all incident and recurrent strokes (Oxford Vascular Study). All hospitalised strokes from 2002-2008
were prospectively categorised as ischaemic stroke, intracerebral haemorrhage (ICH) and subarachnoid haemorrhage (SAH) by study neurologists. These categories were subsequently compared with
the ICD-10 primary and secondary codes given by HES for the same hospital admission.
Results: Of 618 hospitalised strokes identified, only 157/506 (31%) ischaemic strokes had a HES
dagnostic code for infarction or occlusion (ICD-10 I63-I66), 44/73 (60%) ICH had a HES code for
intracerebral haemorrhage (ICD-10 I61-I62) and 26/39 (67%) SAH had a HES code for subarachnoid haemorrhage (ICD-10 I60). Of the remaining cases, 181 (29%) were coded as stroke not specified (haemorrhage or infarction - ICD-10 I64), 26 as TIA and related syndromes (ICD-10 G45-G46),
and there was no mention of cerebrovascular disease in 107 (17%) cases (ICD-10 I60-I69). There
was no difference in the accuracy of the stroke subtype by age.
Conclusion: The stroke subtype could be identified in less than half of hospitalised strokes and
stroke was not recorded in a fifth of cases. In the UK, at least, discharge coding data alone are not
sufficient to reliably identify or subtype strokes.
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Stroke Prevention Unit, John Radcliffe Hospital, Oxford, UNITED KINGDOM1, Stroke Prevention Unit, John Radcliffe Hospital, Oxford, UNITED KINGDOM2, Stroke Prevention Unit, John
Radcliffe Hospital, Oxford, UNITED KINGDOM3
BACKGROUND: Most guidelines recommend brain imaging after TIA. MR imaging provides
much useful clinical information (e.g. DWI, MRA, microbleeds etc), but in centres without access
to routine MRI and in patients unable to undergo MRI, CT is recommended mainly to exclude intracerebral haemorrhage (ICH) and non-vascular pathology (e.g. tumour, subdural haematoma - SDH).
Previous studies of such pathology in TIA and stroke report rates of 0.5%-15%, but were either
highly selected cohorts and did not stratify rates by TIA vs stroke or typical/atypical symptoms.
METHODS: In all patients referred to the Oxford Vascular Study TIA and stroke clinic with suspected TIA or non-disabling stroke (2002-2012), rates of major non-vascular pathology on initial CT
or MRI brain-imaging were stratified by the nature of the presenting event (TIA vs stroke) and the
certainty of the initial pre-scan clinical diagnosis (typical vs atypical symptoms). All patients were
followed-up to identify intraparenchymal tumours (IT) misdiagnosed as infarction.
RESULTS: Of 1811 patients with symptoms suggestive of cerebral TIA or minor stroke, 1768
(97.6%) agreed to brain imaging. In 728 patients with typical TIA, acute ICH was found in one case
(0.1%, 95%CI 0-0.4) and major non-vascular pathology in 3 cases (0.4%, 0-0.9%; 1 small SDH, 2
IT). In contrast, major non-vascular pathology alone was found in 4/248 cases with atypical TIA
(1.6%, 0.2-3.2%; 2 SDH, 1 IT, 1 meningioma), in 19/725 cases with typical stroke symptoms (2.6%,
1.5-3.8%; 16 IT, 1 demyelination, 1 arachnoid cyst, 1 subdural haematoma) and in 9/108 with atypical stroke symptoms (8.3%, 5.1-30.5%; 9 IT). Five cases of IT presenting as stroke were misdiagnosed as cerebral infarction on initial CT brain scan.
CONCLUSION: In this large population-based study, the rate of acute ICH or serious non-vascular
pathology in patients with typical TIA was about 0.5%, raising questions about cost-effectiveness of
CT imaging if MRI is unavailable.

London, United Kingdom 2013
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1 Interesting and challenging cases
HaNDL or stroke: thrombolysis or lumbar puncture?
M. Guillan1, A. DeFelipe-Mimbrera2, A. Alonso-Canovas3, M.C. Matute4, I. Hernandez-Medrano5,
N. García-Barragán6, J. Masjuan7
Hospital Universitario Ramón y Cajal, madrid, SPAIN1, Hospital Universitario Ramón y Cajal,
Madrid, SPAIN2, Hospital Universitario Ramón y Cajal, Madrid, SPAIN3, Hospital Universitario
Ramón y Cajal, Madrid, SPAIN4, Hospital Ramón y Cajal, Madrid, SPAIN5, Hospital Universitario
Ramón y Cajal, Madrid, SPAIN6, Hospital Universitario Ramon y Cajal, Madrid, SPAIN7

2 Interesting and challenging cases
Successful treatment of Rivaroxaban-associated intracerebral hemorrhage with prothrombin
complex concentrate
M. Schmid-Burgk1, S.S. Fischer2, E. Schmid3, T. Steiner4, H. Bäzner5
Klinikum Stuttgart, Neurozentrum, Neurologische Klinik, Stuttgart, GERMANY1, Klinikum
Stuttgart, Neurozentrum, Neurologische Klinik, Stuttgart, GERMANY2, Klinikum Stuttgart, Neurozentrum, Neurologische Klinik, Stuttgart, GERMANY3, Klinikum Frankfurt Hoechst, Klinik für
Neurologie, Frankfurt, GERMANY4, Klinikum Stuttgart, Neurozentrum, Neurologische Klinik,
Stuttgart, GERMANY55

Background: Novel anticoagulants including dabigatran, rivaroxaban and apixaban carry a lower
risk of hemorrhagic stroke and intracranial hemorrhage compared to warfarin. However, in rare casBackground: The syndrome of transient Headache and Neurological Deficits with cerebrospinal flu- es of severe bleeding complications, there is no antidote to novel anticoagulants. Therefore successid Lymphocytosis (HaNDL) can present as sudden onset of focal neurological deficits, hence clinical ful emergency management strategies have not yet been established.
Methods: We report a 71-year-old patient who presented to our emergency stroke service with somand radiologically indistinguishable from an ischemic stroke. Its diagnosis requires a lumbar puncnolence, headache, dysarthria, diplopia and right-sided hemiplegia since the same morning. The
ture (LP), which contraindicates further intravenous thrombolytic therapy (IV-tPA).
Methods: We retrospectively analysed all patients who were referred to the Stroke Unit of our tertia- patient was treated with Rivaroxaban 20mg for atrial fibrillation. Despite triple antihypertensive
therapy, at admission his systolic blood pressure was 230 mmHg. Both magnetic resonance imagry university hospital as a Stroke Code, resulting in a final diagnosis of HaNDL from January 2010
ing (MRI) and computed tomography (CT) showed a left thalamic hemorrhage with intraventricuto January 2013.
lar hemorrhage and perifocal oedema, extending to the mesencephalon and left cerebral peduncle.
Results: We identified 8 cases, 6 women, with a mean age of 26 years (range 15-51). Clinical onset
Although the patient assured, that he didn’t take Rivaroxaban in the morning of the admission, his
consisted of motor aphasia (1), global aphasia (1) and global aphasia with hemiparesis (5) or hemifactor Anti-Xa activity was nevertheless at 2.98 IU/ml, indicating a significant treatment effect. Imanesthesia (1). All patients had headache, lasting 6-18 hours; none had history of migraine. Cranial
CT was normal in all. Perfusion CT was performed in 6, showing diffuse left hemispheric hypoper- mediate decision was made to treat with prothrombin complex concentrate (Beriplex P/N®, CSL
Behring, Marburg, Germany) at a dosage of 30 units per kg body weight.
fusion in 2, focal left frontal-parietal hypoperfusion in 1 and normality in the remaining 3. CT angiography was abnormal in 1 case (left frontal asymmetry). 5 were initially diagnosed of stroke and Results: Within 8 hours the Anti-Xa activity was reduced to 1.52 IU/ml and to 0.41 IU/ml 14 hours
later. Hypertension was successfully treated by intravenous application of Urapidil and Nitroglycertreated uneventfully with IV-tPA, being 24 hours control MRI normal. LP was performed after the
ine. Patients’ clinical symptoms remained stable. Two CTs on the same day showed no hemorrhage
second episode of focal deficit (3) or after 24 hours of IV-tPA (5), showing in all cases pleocytogrowth. The patient could be discharged to a rehabilitation centre 14 days later. During the whole
sis (range 17-176 cells/mm3), hyperproteinorrhachia (range 0.6-1.6 g/l) and normal glycorrhachia
course of hospitalization the patient remained in sinus rhythm, and low molecular weight heparine
(range 48-67 mg/dl). In all cases neurological deficit and headache resolved within 24 hours. Patients were asymptomatic between episodes and after remission (duration <4 months, mean of 6 epi- was given at a dose of 3000 IU of Certoparin/day.
Conclusion: This case report supports a possible role of prothrombin complex concentrate in the
sodes/patient).
emergency treatment of Rivaroxaban-associated intracranial hemorrhage.
Conclusions: HaNDL may mimic acute stroke; furthermore multimodal CT scans can provide misleading results. Hence it poses a diagnostic and therapeutic challenge for the neurologist.
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3 Interesting and challenging cases
INTRAVASCULAR LYMPHOMA WITH NEUROLOGICAL PRESENTATION AS PROGRESSIVE ENCEPHALOPATHY SECONDARY TO MULTIPLE CEREBRAL STROKELIKE LESIONS: AN AUTOPSY CASE.
C. de la Cruz Cosme1, F. Padilla Parrado2, T. Sanjuán Pérez3, O. Hamad Cueto4, N. Bautista5, M.
Olaya6, M.V. Ortega7, R. Aguilar Cuevas8, M. Márquez Martínez9
Hospital Universitario Virgen de la Victoria, Málaga, SPAIN1, Hospital Universitario Virgen de
la Victoria, Málaga, SPAIN2, Hospital Universitario Virgen de la Victoria, Málaga, SPAIN3, Hospital
Universitario Virgen de la Victoria, Málaga, SPAIN4, Hospital Universitario Virgen de la Victoria,
Málaga, SPAIN5, Hospital Universitario Virgen de la Victoria, Málaga, SPAIN6, Hospital Universitario Virgen de la Victoria, Málaga, SPAIN7, Hospital Universitario Virgen de la Victoria, Málaga,
SPAIN8, Hospital Universitario Virgen de la Victoria, Málaga, SPAIN9

4 Interesting and challenging cases
Life Threatening Intracranial Hemorrhage during Dobutamine Stress Echocardiography: A
Case Report
A. SIVARAJU1, V. PUNIA2, M.E. HILLEN3
UMDNJ-NJMS, NEWARK, USA1, UMDNJ-NJMS, NEWARK, USA2, UMDNJ-NJMS, NEWARK, USA3

Objective: We report the first case of life threatening intracranial hemorrhage (ICH), as a complication of dobutamine stress echocardiography (DSE).
Background: DSE is a widely used method for evaluation of Coronary Artery Disease (CAD). It is
considered to be relatively safe with a complication rate of 0.1%-0.3% for life threatening events.
Our literature search revealed 1 case of asymptomatic ICH following DSE. We report the first case
of a large, life threatening ICH during DSE.
BACKGROUND. Intravascular large B-cell lymphoma (IVLBCL) is a rapidly progressive and dis- Design/Methods: We searched PubMed without date limitation using combination of terms; ICH,
seminated aggressive lymphoma, characterized by selective growth of lymphoma cells only in the
DSE, Stress Test.
lumina of small vessels in various organs, with a relative predilection for the central nervous system Results: A 68 year old man with a history of ischemic cardiomyopathy, CAD, and recurrent deep ve(CNS). METHODS. A 54 years old woman was carried to emergency room due to two episodes
nous thrombosis on warfarin was referred for DSE testing because of chest discomfort. During DSE,
compatible with focal seizures. Relatives reported a progressive sub-acute six-months deterioration
he developed a headache. His systolic blood pressure was 211 and his pulse 124. Dobutamine was
consisting on unspecific dizziness following of gait, cognitive-behavioral and motor impairment to
stopped and it was noted that his speech was slurred and he was dragging his left leg. Patient was
be partially dependent for daily life activities. CT showed abnormalities: hypodense spread lesions
transferred to the emergency room. His INR was 2.7 and an emergent CAT-scan of the head showed
with irregular borders in white matter of both hemispheres with contrast enhancement in left parietal a hemorrhage in the right putamen. Though his coagulopathy was reversed immediately, he deterioand right occipital lobes. Studies were completed with MRI with gadolinium, extensive blood, urine rated. A repeat CAT scan showed worsening hemorrhage. He underwent emergent evacuation of the
and spinal fluid extensive analysis, abdomen and pelvic ultrasound, thoracic-abdominal-pelvic CT.
hematoma with hemicraniectomy and made a poor recovery.
RESULTS. MRI confirmed several and extensive lesions, hyperintense in T2/Flair, hypointense in
Conclusions: DSE is a well tolerated study with a low rate of life-threatening complications, which
T1, in bilateral subcortical white matter, tending to coalescence, with moderate restricted diffusion
are usually cardiac in nature. Severe hypertension is described in 0.8-2.6% of patients undergoing
and annular enhancement in parietal lobes. Other tests revealed a 20 cm splenomegaly, what drove
DSE. We found one prior case report of ICH during DSE, which describes 3 asymptomatic micro
to hematological studies with bone marrow aspiration and flow cytometry with no abnormalities.
bleeds. Both patients were taking warfarin, putting them at higher risk of a complicated ICH when
Cytology and virus JC in spinal fluid were negative too. Corticosteroids were empirically adminishypertensive during DSE.
tered with initial but transitory improvement, and she died 3 weeks after income. Autopsy concluded
diagnosis of IVLBCL with CNS involvement. CONCLUSIONS. IVLBCL with neurological symptoms at presentation is seldom diagnosed before autopsy. In cases of rapidly progressive encephalopathy secondary to multiple cerebral infarcts or stroke-like lesions, this entity must be consider in
differential diagnosis. Earlier diagnosis and consequent earlier treatment with appropriated chemotherapy may be associated with long-term survival.
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5 Interesting and challenging cases
THREE VERY CHALLENGING CASES OF DEEP VENOUS THROMBOSIS
R. FAHED1, A. DUMITRANA2, C. LESOIL3, S. KOSSI4, H. HOSSEINI5
Hôpital Henri-Mondor - Service de Neurologie du Pr. CESARO - Unvité Neurovasculaire de
Dr. HOSSEINI, CRETEIL, FRANCE1, Hôpital Henri-Mondor - Service de Neurologie du Pr. CESARO - Unvité Neurovasculaire de Dr. HOSSEINI, CRETEIL, FRANCE2, Hôpital Henri-Mondor
- Service de Neurologie du Pr. CESARO, CRETEIL, FRANCE3, Hôpital Henri-Mondor - Service de
Neurologie du Pr. CESARO, CRETEIL, FRANCE4, Hôpital Henri-Mondor - Service de Neurologie
du Pr. CESARO - Unvité Neurovasculaire, CRETEIL, FRANCE5
BACKGROUND: Cerebral venous thrombosis can manifest in various clinical forms, especially
when concerning the deep venous system causing bithalamic lesions. We report three observations
of patients which had a deep venous thrombosis with a bithalamic infarction, and an original clinical
presentation.
METHODS: A 57 years old man was suffering from psychomotor slowing since 3 months. In 2
days, he presented aphasia and apraxia. His brain CT was normal, and his MRI showed a bithalamic
hypersignal in T2 with peripheral contrast enhancing. His first diagnosis was a brain tumor.
A 36 years old man was found in his apartment with major psychomotor slowing, confusion and
memory loss. Because he had a known depression, he was first diagnosed a melancholic depression.
A 42 years old bipolar woman was hospitalized because of a severe confusion and psychomotor
slowing. Her neurological exam was normal. Her diagnosis was a depression relapse.
RESULTS: The first patient had a biopsy which showed a reactive gliosis without tumoral proliferation. A phlebography revealed a venous thrombosis of the straight sinus. The patient which a suspected melancholic depression had a MRI which showed an asymmetric
Bithalamic hemorrhagic infarction. The phlebography revealed a deep venous thrombosis. An assessment of thrombophilia showed a heterozygous factor II G 20210 A mutation.
The bipolar woman had a MRI which also showed an asymmetric bithalamic hemorrhagic infarction.
Her phlebography also revealed a deep venous thrombosis.
All three clinical evolutions were favourable under anticoagulant treatment and rehabilitation
CONCLUSION: Bithalamic lesions can look like tumor on a brain imaging, and can be revealed by
several symptoms, including pseudopsychiatric ones. Physicians must always keep in mind a cerebral venous thrombosis when discovering a bithalamic lesion.
Keywords: Tumor - Cerebral Venous thrombosis- Thalamus- Pseudopsychiatric- MRI.
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6 Interesting and challenging cases
Unusual cause of medullary stroke in young
J. Roy1
Apollo Gleneagles Hospitals, Kolkata, INDIA1
Introduction: CNS tuberculosis is not uncommon in developing countries. Tubercular spinal arachnoiditis is one form of CNS tuberculosis where vascular occlusion and spinal infarction may occur.
We report a rare case of medullary infarction in a case of extensive tubercular spinal arachnoiditis in
a young patient. Case report: This 24 years old male presented with radicular pain in legs with paraparesis for 1 month. MRI of Dorsolumabar spine revealed leptomeningeal enhancement with altered
signal intensity of lower cord suggesting myeloradicilitis. CSF showed highly raised protein with
lymphocytic pleocytosis. CSF PCR for mycobacterium tested positive. He started improving with
antitubercular medication and corticosteroids. After a significant recovery,2 months later, he developed acute onset triparesis preceded by severe vertigo and vomiting. MRI brain and upper cervical
spine revealed an acute infarct involving cervicomedullary junction on right side. He was treated
with Intravenous methylprednisolone for initial 5 days followed by oral prednisolone in addition
to antitubercular drugs. He showed gradual recovery over next 2 months and now he has achieved
modified Rankin score 2. Discussion: Tubercular spinal arachnoiditis with spinal infarction has been
reported earlier but we did not come across any case report of medullary infarction from this disease. Moreover, onset of new infarction after apparent improvement is also unusual. We report this
unique case for the rarity of the location of this stroke by a not-so-rare disease in a young patient.
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7 Interesting and challenging cases
Cerebellar Cognitive Affective Syndrome and Stroke
I. N. Bhatti1, A. Blight2, P. Hall3, R. Clauss4, J. Scott-Taggart5

8 Interesting and challenging cases
Capgras syndrome after a left middle cerebral artery territory stroke
H. G. Shetty1, Q. T. Anjum2

Royal Surrey County Hospital, Guildford, UNITED KINGDOM1, Royal Surrey County Hospital, Guildford, UNITED KINGDOM2, Royal Surrey County Hospital, Guildford, UNITED KINGDOM3, Royal Surrey County Hospital, Guildford, UNITED KINGDOM4, Royal Surrey County
Hospital, Guildford, UNITED KINGDOM5

University Hospital of Wales, Cardiff, UNITED KINGDOM1, University Hospital of Wales, Cardiff, UNITED KINGDOM2

Background: Capgras syndrome, in which one or several persons are perceived by the patient to be
replaced by an identical imposter, has been reported with neurodegenerative diseases, stroke, head
Introduction: Cerebellar cognitive affective syndrome is a rare complication of cerebellar stroke. Al- injury, drug misuse & other conditions. In such patients, previous studies have predominantly found
though described in medical literature it is not well recognised in the clinical setting. In this case we temporal and right fronto-parietal cortex lesions. Ischaemic strokes have often been reported in the
describe the challenges in recognising the condition and how functional brain imaging can aid our
posterior area of the right hemisphere. Damage to the connections from face-processing areas in the
understanding of the cognitive sequelae.
right temporal lobe to the limbic system is believed to be the cause of this syndrome. We describe a
Case: An 85-year-old lady presented with vomiting, lethargy and reduced mobility. Computed Topatient with left hemispheric stroke who developed Capgras syndrome, which resolved completely
mography (CT) of the brain showed a low attenuation area in the left cerebellar region. Magnetic
in a few weeks.
Resonance Imaging (MRI) confirmed a localised left cerebellar infarct with haemorrhagic transCase report: An 87 year old lady was admitted with mild right sided weakness and nominal aphasia.
formation. No other structural or vascular abnormalities were identified. Clinical examination did
CT head scan showed a left medial parietal infarct & subcortical small vessel disease.Her memonot elicit any motor or co-ordination deficits. However the patient did not progress as expected and ry and cognitive state had declined gradually over previous few years. About a year earlier she had
began to show signs of psychomotor retardation and cognitive impairment. There was no evidence
become very unpleasant to her son & grand son (although she recognized them), but had a good reof cognitive decline prior to admission. Psychiatric assessment revealed variability in affect, poor
lationship with her daughter-in-law & other female family members. Her dysphasia and right sided
engagement with tasks and cognitive difficulties. Anti-depressant therapy improved the patient’s af- weakness resolved gradually around next two weeks after admission. Initially after the stroke, she
fect but memory and concentration remained impaired. The diagnosis of cerebellar cognitive affec- was subdued, very irritable & confused. She believed her son was an imposter & was distressed that
tive syndrome was suggested. Formal cognitive assessment highlighted problems with visuospatial ‘the person’ looked like her son but she knew that it was not her son. She was given cognitive-beand executive function, attention and sequencing, language fluency, abstraction and memory recall.
havioural therapy & commenced on Quetiapine & also on Mirtazapine for low mood. Over the
Single-photon Emission Computed Tomography (SPECT) imaging showed decreased uptake in the next 3-4 weeks the Capgras traits gradually resolved; she became less agitated, more cooperative &
left cerebellum and the inferior right parietal region indicating crossed cerebellar-cerebral diaschisis, pleasant. At this stage, she was found to have mild cognitive impairment.
which supports the diagnosis.
Conclusion: We describe a reversible Capgras delusion in an elderly lady, with pre-existing cogniDiscussion: Cerebellar cognitive affective syndrome was first described in 1998; giving insight into tive impairment, following an ischaemic stroke. She was unusual in that her delusion arose followthe behavioural changes related to cerebellar injury. The importance of the cerebellum in co-ordiing a left middle cerebral artery territory stroke.
nation of movement has long been established but it is not until relatively recently has its role in
cognition and behaviour been more closely observed and studied. This case illustrates that cerebellar stroke can cause a number of complex deficits that are not solely confined to motor weakness or
co-ordination.
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9 Interesting and challenging cases
Ischemic stroke as the first manifestation of hepatic epithelioid hemangioendothelioma
P. Zis1, M. Mpalomenaki2, A. Assi3, D. Kravaritis4, V.A. Sevastianos5

10 Interesting and challenging cases
Recurrent hemodynamic ischemic attacks as adult manifestation of the PHACES syndrome
R. Werner1, T.E. Emmerich2, R.P. Kunz3, I. Kureck4, C.A.S. Herber5, J.C. Wöhrle6

Department of Neurology, Evangelismos General Hospital, Athens, GREECE1, 4th Department
of Internal Medicine, Evangelismos General Hospital, Athens, GREECE2, 4th Department of Internal Medicine, Evangelismos General Hospital, , 3, Department of Neurology, Evangelismos General
Hospital, Athens, GREECE4, 4th Department of Internal Medicine, Evangelismos General Hospital,
Athens, GREECE5

Katholisches Klinikum Koblenz-Montabaur, Koblenz, GERMANY1, Katholisches Klinikum
Koblenz-Montabaur, Koblenz, GERMANY2, Radiologisches Institut Dr. von Essen, Koblenz, GERMANY3, Radiologisches Institut Dr. von Essen, Koblenz, GERMANY4, Katholisches Klinikum
Koblenz-Montabaur, Koblenz, GERMANY5, Katholisches Klinikum Koblenz-Montabaur, Koblenz,
GERMANY6

Background
Cryptogenic stroke accounts for 30 to 40 percent of ischemic strokes in most modern stroke registries and databases. Identifying a unifying theory and mechanism for cryptogenic stroke is likely to
be difficult, if not impossible. Cancer-related mechanisms have been associated with cryptogenic
stroke.
Hepatic epithelioid hemangioendothelioma is an uncommon neoplasm of vascular origin first described in 1982. Right upper quadrant abdominal pain and abdominal discomfort are the most common symptoms at presentation.
Case
A 38-year-old obese woman, with a past medical history of cholecystectomy and dyslipidaemia, presented with acute occipital headache, vomiting and rotational vertigo which lasted 8 hours.
On admission neurological examination was unremarkable, however general physical examination
revealed hepatomegaly. Routine blood tests showed elevated abnormal liver function tests. Brain CT
and MRI scans indicated an acute ischemic infarct in the right cerebellum.
Further investigation, which included carotid and vertebral artery doppler ultrasound, 24-hour holter
monito, magnetic resonance angiography of the brain, lumbar puncture and screening for collagen
related diseases, was negative. Transesophageal heart ultrasound did not reveal the presence of a left
heart thrombus. Moreover, antithrombin III, factor V Leiden, PCGlob-FVNR and protein C and S
levels were normal.
However, liver MRI revealed multiple lesions in both liver lobes. Fine needle aspiration, histological examination and immunohistochemistry confirmed the diagnosis of hepatic hemangioendothelioma.
Conclusion
We report for a first time a case of a young patient presenting with an ischemic stroke of the cerebellum as the sole manifestation of a hepatic hemangioendothelioma. Thorough physical examination
in addition to neurological is extremely important in stroke patients.

Background: The PHACES syndrome is a rare cause of juvenile stroke and usually diagnosed in early childhood. It specifies a neurocutaneous disorder of unknown etiology that predominantly affects
girls. The acronym stands for Posterior fossa and other brain malformations, facial Hemangiomas,
Arterial cerebrovascular anomalies, Cardiac and aortic abnormalities, Eye anomalies, and Sternal
defects. Most patients do not express the full phenotype.
Case report: A 21-year-old female was admitted after two episodes of sudden weakness of both
legs and alien limb syndrome with involuntary movements of the right arm. Since childhood, she
complained of “migraine” with strictly left-sided headache and preceding sensory and visual auras
as well as isolated visual auras. Her father, the father’s sister and the aunt’s daughter were reported
to have “similar attacks”. Duplex ultrasound showed a narrowing of the left internal carotid artery
(ICA) and a decreased flow velocity of the left middle cerebral artery (MCA). Magnetic resonance
imaging displayed Moyamoya-like flow voids at the level of the circle of Willis but no acute or older cerebral infarction. After having ruled out other causes of stroke, and with the extended history of
a fusion anomaly of the sternum and several strabismus operations in early childhood, we diagnosed
a possible PHACES syndrome with ocular abnormalities, sternal cleft and ICA hypoplasia leading
to hemodynamic ischemic attacks in the territory of the left MCA. We started a medication with aspirin. In case of further attacks, an extra-intracranial arterial bypass has to be considered analogous
to the treatment concepts of Moyamoya disease.
Conclusion: Adult patients with cryptogenic stroke and hypo- or aplasia of large cerebral arteries
should be carefully checked for other developmental anomalies, as the most prominent feature of the
PHACES syndrome, the facial hemangioma, might be missing and is not mandatory for the diagnosis.
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11 Interesting and challenging cases
ARTERIAL ISCHEMIC STROKE IN MULTIPLE MYELOMA
A. MUBASHIR1, L. AL-DHAHIR2

12 Interesting and challenging cases
Atypical presentation of Superficial Siderosis successfully treated with iron chelation
S. De Mercanti1, M. Iudicello2, M. Clerico3, F. Piazza4, M. Gibbin5, F. Longo6, L. Durelli7

Queen hospital, LONDON, UNITED KINGDOM1, Queen hospital, LONDON, UNITED KINGDOM2

San Luigi Gonzaga Hospital, Neurological Division, Orbassano, ITALY1, San Luigi Gonzaga
Hospital, Neurological Division, , ITALY2, San Luigi Gonzaga Hospital, Neurological Division, Orbassano, 3, San Luigi Gonzaga Hospital, Neurological Division, Orbassano, 4, San Luigi Gonzaga
Hospital, Neurological Division, Orbassano, 5, San Luigi Gonzaga Hospital, Hematological Pediatric Division, Orbassano, 6, San Luigi Gonzaga Hospital, Neurological Division, Orbassano7

We report case of arterial ischemic stroke in the presence of multiple myeloma.
CASE REPORT:
A 71 yr old male woke with right side weakness, right facial droop and slurred speech. Patient had
type 2 diabetes and hypertension. On admission his vitals signs were stable, alert and MTS 10/10.
Respiratory and cardiovascular examinations were unremarkable. GCS 15/15, right upper and lower limb weakness 4/5, right upper motor neuron facial palsy with dysarthria. All other cranial nerves
were intact, there was no sensory deficit present, and reflexes were normal and up-going plantar on
the right.
INVESTIGATIONS:
CT head showed a right corona raidata infarction and lytic lesions in the skull bone, which first
raised the suspicious of multiple myeloma. ECG and echocardiography were normal.
Hb 9 g/dL, Ca 2.85 mmol/L , ESR 101 mm/h, CRP 33mg/L. Plasma electrophoresis was elevated
for IgM and urine was positive for Bence Jones protein. Bone marrow biopsy was positive for plasma cells which confirmed the diagnosis. Bone scan was showed a lytic lesion in the right femur,
CT [chest /abdomen/ pelvis] showed bilateral pulmonary embolism.
TREATMENT:
Treated with therapeutic Clexane for pulmonary embolism and commence on course of Melphalan
and high dose of steroids for multiple myeloma. Had right femur fixation to prevent pathological
fracture and was able to mobilize independently at the time of discharge. He was started on warfarin
after 2 weeks.
DISCUSSION: Our case report shows a case of arterial ischemic stroke in multiple myeloma patients which is uncommon presentation in multiple myeloma patients. It raises the issue of primary
prophylaxis of stroke in patient with hyper viscosity status such as multiple myeloma.This need furthure large scale studies to support this hypothesis.

Superficial siderosis (SS) is a disorder resulting from chronic or intermittent bleeding into the subarachnoid space, with hemosiderin deposition in subpial layers of CNS. Patients develop debilitating
symptoms typically including slowly progressive cerebellar gait ataxia and sensorineural hearing
loss; less common symptoms are dementia, episodic and orthostatic headache, seizures, urinary incontinence and cognitive impairment. The origin of the haemorrhage is often not found. CSF analysis usually shows xanthrochromia and elevated erythrocyte count; MRI display hypointensity on
T2 weighted imaging. Our case concerns with a 31-year-old woman who experienced a concussed
head injury at the age of 12 years after a road accident. Two years later she developed a daily severe
headhache, initially diagnosed as migraine. Soon, along with headaches, occurred several episodies
of diffuse hypertonia anf fixed gaze with loss of consciousness, moreover peristent hearing loss.
EEG showed slow diffuse abnormalities, mostly in the right temporo-parietal side. MRI showed
cerebellar hemosiderin deposition. CSF analysis demonstrated micro-bleeding, consistent with SS
diagnosis. Regardless of extensive investigations, the source of the hemorrhage remained unclear.
The patient started therapy with carbamazepine, but, despite this, the symptoms soon deteriorated
clinically, radiologically and electroencephalographically. At 21 years the clinical picture was complicated by thrombosis of the left transverse sinus. The patient did not received blood thinning drugs
due to bleeding high risk, she started therapy with diuretics and placed a CSF-peritoneal shunt. After that migraine disappeared. At 26 years she started high dose iron chelation (deferiprone), soon
complicated by arthralgias. At 31 years she restarted a lower deferiprone dose (20 mg per kg for 4
consecutive days a week), with good clinical outcome (neurological evaluation with ICARS=3), and
without progression or adverse events.
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14 Interesting and challenging cases
How an untreated sore throat can lead to catastrophic cerebral infarction: a case of Lemierre’s Ischemic stroke due to systemic amyloidosis
syndrome
Y. Beckmann1, F. Gelal2, Ö. Göçmez3
S.K. Gill1, A. Bhagat2, D.M. Collas3
Department of Neurology, Katip Çelebi University Atatürk Training and Research Hospi1
West Hertfordshire Hospitals NHS Trust, Watford, UNITED KINGDOM , West Hertfordshire
tal, Izmir, TURKEY1, Department of Radiology, Katip Çelebi University Atatürk Training and
Hospitals NHS Trust, Watford, UNITED KINGDOM2, West Hertfordshire Hospitals NHS Trust,
Research Hospital, Izmir, TURKEY2, Department of Neurology, Katip Çelebi University Atatürk
Watford, UNITED KINGDOM3
Training and Research Hospital, Izmir, TURKEY3
BACKGROUND
A fit 22-year old female student with 1 week’s sore throat presented due to left eye swelling, headache, fever, lethargy, dysphagia and dyspnoea. Apart from a morning-after pill she had taken no
drugs and had no past medical history
EXAMINATION
Alert, febrile T38.8C, neck stiffness, cervical lymphadenopathy, left parotid swelling, proptosis and
chemosis with discharge; no neurological deficit except partial ophthalmoplegia due to orbital oedema
INVESTIGATIONS
CT LUNGS: bilateral patchy cavitating lesions; NECK: tonsillar abscess constricting oropharynx,
enhancing cervical lymph nodes, parotid swelling. Left jugular vein occluded. CT BRAIN: cavernous sinus thrombosis, normal brain parenchyma, no venous sinus thrombosis
MICROBIOLOGY - negative swabs, urine, blood, and tonsillar aspirate. CRP302, platelets 38,
WBC 22, prothrombin 15.3s, ALT 169
DIFFERENTIAL DIAGNOSIS
Initially glandular fever then meningitis, Strep septicaemia or toxic shock syndrome were revised
when the cavitating lung lesions and pharyngitis with jugular occlusion and proptosis suggested Lemierre’s syndrome and cavernous sinus thrombosis
PROGRESS
Despite multiple antibiotics, platelet transfusion then anticoagulation she became obtunded with increasing proptosis, fixed L pupil, papilloedoma and haemodynamic instability. Both carotid arteries
were narrowed, compressed or thrombosed, leading to bilateral hypoxic brain damage and massive
bi-hemispheric infarction culminating in death in 5 days.
Autopsy showed pus in both cavernous sinus and in thrombosed jugular veins
CONCLUSION
Lemierre’s syndrome (1936) is a rare, little-known, potentially lethal complication of oropharyngeal
sepsis. Fusobacterium necrophorum, a normal part of oral flora, becomes invasive and propagates
proximally (septic emboli to the lungs), retrogradely (cavernous thrombosis) and locally (the carotid
sheath). Increased awareness promotes earlier recognition, use of antibiotics and anticoagulation,
and may improve survival
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We describe a case with primary systemic amyloidosis who presented features of central neurological involvement and the sudden unconsciousness due to ischemic stroke as the first defining manifestation.
Case report
A previously healthy 35-year-old man suffered from sudden generalized intense headache, vomiting and loss of consciousness. On arrival he was somnolent, dysarthric and dysphagic Neurological
examination showed multidirectional nystagmus, impaired gag reflex, left ataxic hemiparesis. Vital
functions were normal. He had no premorbid medical and family history. DWI-MRI showed small
lesions on the left half of medulla oblongata, left cerebellar hemisphere, right parietal cortex and
right side of corpus callosum. A cranial MRI 1 day later showed enlargement of medullary lesions as
well as appearance of several new lesions in the left cerebellar hemisphere. In MRA thrombosis of
left vertebral artery was demonstrated. Nine days later, MRI showed involvement of both posterior
fossa and supratentorial structures to a greater extent (Figure 1, 2).
On the third day, he developed bilateral pretibial edema and urine analysis had proteinuria. A renal biopsy demonstrated deposition of amyloid in the glomeruli, leading to a definite diagnosis of
secondary amyloidosis (Figure 3). Despite treatment with melphalan and prednisone, he died four
weeks later.
Discussion
We report here a patient who presented ischemic stroke because of large vessel atherosclerosis as the
first manifestation of systemic amyloidosis. Although peripheral neuropathy is a well known complication of systemic amyloidosis, the true incidence of central nervous system involvement insystemic amyloidosis is unknown. The purpose of this present study is to describe a patient with unusual symptoms as primary manifestation of amyloidosis, something that has been very rarely reported
elsewhere in medical literature. Amyloidosis should be considered among the differential diagnoses
of acute stroke syndromes especially in the absence of any risk factors for stroke.

London, United Kingdom 2013
15 Interesting and challenging cases
Failure of aggressive medical treatment in a case of recurrent stroke due to stenosis of the
mean cerebral artery : still a place for stenting despite the results of SAMMPRIS study ?
Ph. Desfontaines1, D. Brisbois2, S. Van Snick3
Centre Hospitalier Chrétien, Department of Neurology, Liège, BELGIUM1, Centre Hospitalier
Chrétien, Department of Neuroradiology, Liège, BELGIUM2, Centre Hospitalier Chrétien, Department of Neurology, Liège, BELGIUM3
Background : severe (more than 70%) intracranial artery stenosis (ICAS) is associated with a high
risk of recurrent stroke (23% at one year), particularly after a first stroke or TIA. The SAMMPRIS
study showed that aggressive medical treatment combining antiplatelet therapy and intensive management of risk factors was superior to percutaneous transluminal angioplasty and stenting (PTAS),
because of a higher rate of early stroke after PTAS (14,7%) than with aggressive medical therapy
alone (5,8%). Material and methods : we describe the case of a 56 year old man admitted in april
2012 because of a stroke in the mean cerebral artery territory (MCA). The MRI confirmed an acute
ischemic stroke and a proximal (M1) stenosis of the right MCA. The vascular risk factors were :
tobacco, hypercholesterolemia and diabetes mellitus. The patient was already treated by aspirine 80
mg, rosuvastatine 40 mg and metformine 850 mg bid. Clopidogrel 75 mg was added. Two months
later, he experienced another stroke and the MRI showed another acute ischemic stroke in the same
territory with small scattered infarctions, probably of embolic origin from the stenosis. A cerebral
angiography was performed and confirmed a 80% stenosis of the M1 portion of the right MCA. A
PTAS was performed, with the PRO KINETIC 2,25x9 mm device (balloon-mounted stent). Results
: at a 6 months follow up, no recurrent stroke nor TIA occurred. The MRI and angiography showed
a residual stenosis of 30%. Conclusion : this case illustrates the usefulness to keep the intracranial
stenting as an optional treatment in cases with failure of aggressive medical treatment. SAMMPRIS
study did not use other device than the Wingspan stent system, such as balloon-mounted stents or
angioplasty alone, so that other trials using other devices and restricted to patients with failure of aggressive medical treatment may be considered in order to better define the indications of endovascular treatment of intracranial stenosis

E-Poster Session Red

275

22. European Stroke Conference

Wednesday 29 May 2013
Poster Session Red

Chairs:E. Berge, Norway, V. Caso, A. Carolei, Italy, L. Caplan, USA, H. Chabriat, France, A. Czlonkowska, Poland, A. Demchuk, Canada, M. Endres, Germany, F. Fazekas, Austria, A. Gass, Germany, G.
Hankey, Australia, I. Henriques, Portugal, R. Herzig, Czech Republic, P. Lindsberg, Finland, A. Massaro, Brazil, D. McCabe, Ireland, G. Mead, United Kingdom, J.P. Mohr, USA K. Muir, United Kingdom, A.
Planas, Spain, S. Pendelbury, United Kingdom, T. Richards, United Kingdom, D. Tanne, Israel, T. Tatlisumak, Finland
Acute stroke: current treatment p.276
Acute stroke: new treatment concepts p.293
Stroke prognosis p.304
Interesting and challenging cases p.346
Vascular imaging p.384
Brain imaging p.402
Etiology of stroke and risk factors p. 418
Vascular surgery and neurosurgery p.460
Management and economics p.467
Heart and brain p.546
Behavioral disorders and post-stroke dementia p.499
Small vessel stroke and white matter disease p.519
Experimental studies p.534
Vascular Biology p.546
Translational stroke research p.548

276 Scientific Programme

London, United Kingdom 2013

Acute stroke: current treatment (PO 1 - 31)
1 Acute stroke: current treatment
Importance of pre-treatment neuroimaging in identifying acute stroke patients with large infarcts who are unlikely to respond to IA therapy
D.F. Frei1, A.J. Yoo2, D. Heck3, F. Hellinger II4, V. McCollom5, D. Fiorella6, A. Turk III7, T.
Malisch8, O. Zaidat9, M. Alexander10, Z.A. Chaudhry11, R.G. Gonzalez12, L. Barraza13, A. Bose14, S.P.
Sit15
for the START Investigators
Swedish Medical Center, Englewood, USA1, Massachusetts General Hospital, Boston, USA2, Forsyth Medical Center, Winston-Salem, USA3, Florida Hospital, Orlando, USA4, Mercy Health Center, Oklahoma City, USA5, Stony Brook Medical Center, Stony Brook, USA6, Medical University
of South Carolina, Charleston, USA7, Alexian Brothers Medical Center, Elk Grove Village, USA8,
Medical College of Wisconsin, Milwaukee, USA9,
Cedars-Sinai Medical Center, Los Angeles, USA10, Massachusetts General Hospital, Boston, USA11,
Massachusetts General Hospital, Boston, USA12, Penumbra, Inc., Alameda, USA13, Penumbra, Inc.,
Alameda, USA14, Penumbra, Inc., Alameda, USA15
Background: The Penumbra START Trial is a multicenter, prospective trial with a goal of testing
whether core infarct size on pre-treatment neuroimaging predicts clinical response to IA stroke therapy. Methods: Major inclusion criteria include presence of proximal artery occlusion of the anterior
circulation, baseline NIHSS score ≥10, evaluable pre-treatment imaging (noncontrast CT [NCCT],
CTA source imaging, CT perfusion or MRI DWI) and treatment with the Penumbra System within
8 hours. Core infarct size was determined by a blinded imaging Core Lab. As prespecified, infarcts
were trichotomized into small (ASPECTS 8-10 [NCCT, CTA-SI] or lesion volume <50 cc [CTP or
DWI]), moderate (ASPECTS 5-7 or volume 50-100 cc) or large (ASPECTS 0-4 or volume >100
cc). To date, 147 patients are enrolled at 27 centers, including 101 patients with Core Lab review
and 90-day evaluation. Good clinical outcome is defined by 90-day mRS 0-2. Review is still ongoing; statistical analysis is from the 101 patients with complete information. Results: Mean age is 66.
Median NIHSS score is 19. Overall rate of TIMI 2-3 revascularization is 83%. Forty-five patients
had a good outcome (44.5%); 28 died (27.7%). The number of evaluable scans for each modality is:
32 CTP, 79 CTA-SI, 78 NCCT and 6 DWI. In aggregate analysis pooling all modalities, there is a
statistically significant relationship between core infarct size and good outcome, in that worse outcomes were seen only in the large infarct group. The good outcome rate is 54.9% in small, 54.3%
in moderate and 16.7% in large infarcts (p=0.0005), despite similar recanalization rates (79% small,
91% moderate, 83% large). Independent predictors of good outcome were age, NIHSS score, time
from onset to recanalization and infarct volume. Conclusion: Pre-treatment neuroimaging is essential for identifying patients with large infarcts who are unlikely to respond to IA therapy. These results support the use of strict imaging criteria in patient selection.

2 Acute stroke: current treatment
Gender differences in outcome following rt-PA are mainly due to the influence of race
P. Mandava1, S.B. Murthy2, M. Munoz3, D. McGuire4, R.P. Simon5, A.V. Alexandrov6, K.C. Albright7, A.K. Boehme8, S. Martin-Schild9, S. Martini10, T.A. Kent11
Baylor College of Medicine, Houston, USA1, Baylor College of Medicine, Houston, USA2, Baylor College of Medicine, Houston, USA3, Morehouse School of Medicine, Atlanta, USA4, Morehouse School of Medicine, Atlanta, USA5, University of Alabama Birmingham, Birmingham, USA6,
University of Alabama Birmingham, Birmingham, USA7, University of Alabama Birmingham,
Birmingham, USA8, Tulane University, New Orleans, USA9,University of Cincinnati, Cincinnati,
USA10, Baylor College of Medicine, Houston, USA11
Introduction: There are conflicting reports of the influence of gender on outcomes following rt-PA.
We hypothesized that baseline factors are more important than gender in determining outcome following rt-PA and tested this in 3 datasets.
Method: We tested this hypothesis with 2 methods. Using the NINDS dataset, we compared outcomes following rt-PA based on gender to a pooled sample at the same baseline NIHSS and age.
We matched subjects on a range of baseline variables and compared outcomes following rt-PA compared to placebo. We added two datasets from the Southeastern USA to the NINDS sample for this
analysis.
Results: At similar NIHSS and age, 90 day outcomes were identical between males and females.
43.1% of males and 44.0% of females achieved a mRS 0-1 after receiving rt-PA, (p=1.00). Relative to placebo, 33% more males and 17.8% more females achieved a mRS 0-1 after rt-PA (p>.05),
suggesting a trend toward lower response in females to rt-PA. However, when we factored race, we
found virtually identical response to rt-PA for Caucasian males and females with a strong positive
trend for African American (AA) males. However, AA females showed rt-PA response rates no different from placebo. After baseline matching, rt-PA outcomes (mRS 0-2) were significantly worse
in AA than Caucasian females: 37% vs. 63%; p=.027. We found a similar trend for poor short term
outcome in AA females after pooling the 3 datasets (p=.054 for mRS 0-1). Among demographic factors that could explain this difference was a 4 fold higher incidence of diabetes in AA females even
though there was good matching on baseline glucose.
Conclusion: Overall differences reported for gender outcomes in stroke in Caucasians are not likely
due to response to rt-PA. Differences in outcome following rt-PA in females were mostly explained
by the poor overall outcomes following rt-PA in African American females. The mechanism for the
dramatically poorer outcomes in AA females needs to be investigated.
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3 Acute stroke: current treatment
Comparison of risk-scoring systems in predicting symptomatic intracerebral hemorrhage after intravenous thrombolysis
C.H. Chen1, S.F. Sung2, S.C.C. Chen3, H.J. Lin4, Y.W. Chen5, M.C. Tseng6

4 Acute stroke: current treatment
Intravenous thrombolysis for acute ischemic stroke guided by tissue at risk identification on
perfusion computed tomography
J.C. Portilla Cuenca1, J.A. Fermin Marrero2, F. Lopez Espuela3, R. Romero Sevilla4, I. Bragado
Trigo5, A. Falcon Garcia6, G. Gamez Leyva7, M. Gomez Gutierrez8, M. Calle Escobar9, A. Serrano
Department of Neurology, College of Medicine, National Cheng Kung University, Tainan, TAI- Cabrera10, P.E. Jimenez Caballero11, M. Caballero Muñoz12, A. Roa Montero13, I. Redondo14, I. CasaWAN1, Division of Neurology, Department of Internal Medicine, Ditmanson Medical Foundation
do Naranjo15
Chia-Yi Christian Hospital, Chia-Yi, TAIWAN2, Department of Medical Research, Ditmanson Medical Foundation Chia-Yi Christian Hospital, Chia-Yi, TAIWAN3, Department of Neurology, Chi-Mei Hospital San Pedro de Alcantara, Caceres, SPAIN1, Hospital San Pedro de Alcantara, Caceres,
Medical Center, Tainan, TAIWAN4, Department of Neurology, Landseed Hospital, Tao-Yuan, TAISPAIN2, Hospital San Pedro de Alcantara, Caceres, SPAIN3, Hospital San Pedro de Alcantara, CaWAN5, Senior researcher, Landseed Hospital, Tao-Yuan, TAIWAN6
ceres, SPAIN4, Hospital San Pedro de Alcantara, Caceres, SPAIN5, Hospital San Pedro de Alcantara,
Caceres, SPAIN6, Hospital San Pedro de Alcantara, caceres, SPAIN7, Hospital San Pedro de AlcaBackground: Various risk score models have been developed to predict symptomatic intracerebral
ntara, Caceres, SPAIN8, Hospital San Pedro de Alcantara, Caceres, SPAIN9, Hospital San Pedro de
hemorrhage (SICH) after intravenous thrombolysis for acute ischemic stroke. In this study, we
Alcantara, Caceres, SPAIN10, Hospital San Pedro de Alcantara, Caceres, SPAIN11, Hospital San Peaimed to determine the prediction performance of these risk scores in a Taiwanese population
dro de Alcantara, Caceres, SPAIN12, Hospital San Pedro de Alcantara, Caceres, SPAIN13, Hospital
Methods: Prospectively collected data from four hospitals were used to calculate probability of
San Pedro de Alcantara, caceres, SPAIN14, Hospital San Pedro de Alcantara, Caceres, SPAIN15
SICH with the scores developed by Cucchiara et al, the HAT score, the Safe Implementation of
Thrombolysis in Stroke (SITS) SICH risk score, the GRASPS score, and the SPAN-100 index. We
Background: Despite expansion of therapeutic window for alteplase treatment to 4.5 hours, for
used logistic regression to evaluate the effectiveness of each risk model in predicting SICH and the c many reasons, the proportion of treated patients remains low. Perfusion computed tomography
statistic to assess performance.
(PCT) may be a tool to select potential candidates for intravenous thrombolysis when stroke time
Results: A total of 548 patients were included. The rates of SICH was 7.3% by the National Institute onset is unknown and tissue at risk is identifiable. We aimed to assess the safety and efficacy of this
of Neurological Diseases and Stroke (NINDS) definition, 5.3% by the European-Australasian Coop- approach on the patients treated beyond SIST-MOST and ECASS III guidelines. Methods: Proerative Acute Stroke Study (ECASS) II definition, and 3.5% by the SITS - Monitoring Study (SITS- spective observational study of all consecutive patients treated with alteplase in our stroke unit. We
MOST) definition. The Cucchiara score, the HAT score, and the SITS SICH risk score were signifi- differentiate two groups according to identification of tissue at risk on PCT, analyzing early neurocant predictors of SICH for all three definitions, while the GRASPS score and the SPAN-100 index
logical improvement (defined as decrease of ≥ 4 points in NIHSS at 24 hours), symptomatic hemorpredicted well only for one or two definitions of SICH. The c statistic was highest for the HAT score rhagic transformation at 36 hours, and independency (Rankin ≤2) and mortality at 90 days. Results:
and lowest for the SPAN-100 index across the definitions of SICH.
A total of 127 patients were treated with alteplase. In 24 (18.9%) a PCT-guided thrombolysis was
Conclusion: The Cucchiara score, the HAT score, and the SITS SICH risk score predicted SICH rea- performed. Basal NIHSS was 14,2 (SD 5,58), without differences between groups (14,15 vs 14,25 p
sonably well regardless of which SICH definition was used. However, only the HAT score had an
0,973). Early neurological improvement was observed in 45.7 % (50% vs 44.7%, p 0,63) and sympacceptable discriminatory ability.
tomatic hemorrhagic transformation in 1.6% (4,2% vs 1%, p 0,257). At 90 days, 52 % of patients
were independent (62.5% vs 49.5%, p 0,25) and 13.4% (8.3% vs 14.6%, p 0,42) was dead. In multivariate analysis, PCT-guided thrombolysis was not associated with any safety or efficacy variable.
Conclusion: In our study, PCT-guided intravenous thrombolysis seems effective and safe, allowing
to increase the number of patients treated. These results should be confirmed in randomized studies.
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5 Acute stroke: current treatment
Can we predict disappearance of the hyperdense MCA sign after thrombolysis?
P.I. ELOFUKE1, M.J. MACLEOD2, J.M. REID3

6 Acute stroke: current treatment
Re-Analysis of the INSULINFARCT Trial With Respect to Admission Glucose Does Not
Demonstrate Benefit of Intravenous Insulin in Hyperglycemia
P. Mandava1, C . Rosso2, Y . Samson3, T.A. Kent4

ABERDEEN ROYAL INFIRMARY, ABERDEEN, UNITED KINGDOM1, ABERDEEN UNIVERSITY/ABERDEEN ROYAL INFIRMARY, ABERDEEN, UNITED KINGDOM2, ABERDEEN Baylor College of Medicine, Houston, USA1, Pitie-Saltpetrie Hospital, Paris, FRANCE2, PitROYAL INFIRMARY, ABERDEEN, UNITED KINGDOM3
ie-Saltpetrie Hospital, Paris, FRANCE3, Baylor College of Medicine, Houston, USA4
BACKGROUND Disappearance of the hyperdense middle cerebral artery sign (HMCAS-D) following iv thrombolysis for ischemic stroke improves outcome.Recent studies suggest that thrombus
Hounsfield unit (HU) quantification on the non-contrast CT scan can predict re-canalization after
thrombolysis,and vessel recanalization is unlikely if thrombus length exceeds 8 mm.Ability to predict vessel recanalisation could guide patient selection for interventional acute stroke therapies.We
aimed to investigate whether thrombus HU or other factors could predict HMCAS-D. METHODS
Patients with HMCAS from our hospital were identified from the Treatment in Stroke-International
Stroke Thrombolysis Register (SITS-ISTR) between December 2009 and November 2012. Demographics,stroke severity (NIHSS),extent of ischemic change (ASPECTS), blood pressure, serum glucose and presence of AF were recorded. MCA vessel hyperattenuation and occlusion site was measured blinded to outcome. RESULTS 57/216 patients with HMCAS were identified (26%). 24 (42%)
patients had disappearance of HMCAS (HMCAS-D) on the 24 hour post thrombolysis scan.There
was no difference in age, gender, stroke severity, degree of early ischemic change, onset to treatment
time, AF, glucose or blood pressure. Patients with HMCAS-D at 24 hours had a lower mean NIHSS
(7.7 vs. 17.7, p<0.001), higher ASPECTS score (7.0 vs. 3.9, p<0.001), and lower haemorrhage rate
(13 vs. 32%, p=0.012). There was no difference in MCA HU level or HU ratio compared to contralateral MCA. HMCAS-D was more likely in hyperdense arteries located in distal M1 (15/24),
compared to involving the whole M1 (4/15, p=0.03). Mean MCA thrombus length was smaller in
HMCAS-D group (14mm vs.21mm, p=0.02).Hyperdense arteries with thrombus length ≤8mm were
more likely to disappear post thrombolysis. CONCLUSION HMCAS-D is associated with improved
clinical outcome and was most likely in distal M1 occlusions,with MCA thrombus length ≤8mm.
HDMCA HU did not predict HMCAS-D.

Introduction: Hyperglycemia has been reported to worsen outcome in ischemic stroke patients.
Some stroke patients show an increase or persistently high glucose following admission. It was previously reported that intravenous insulin (IIT) did not improve outcome relative to subcutaneous
insulin (SIT) in ischemic stroke patients regardless of admission glucose when the goal was to maintain glucose below 126 mg/dl. A larger growth of MRI infarct volume was seen in the IV group. We
tested here whether there is a differential response to IV insulin if patients are hyperglycemic on admission.
Methods: We used the dataset from the published INSULINFARCT trial to divide subjects based on
admission glucose > or < than 140 mg/dl. For the parent trial, subjects with were treated randomly with IV or SQ insulin regardless of presence or absence of hyperglycemia. For this study, we
matched subjects on baseline factors to avoid imbalances that could otherwise explain differences in
outcome. Outliers for which there was no good match were eliminated from analysis. We selected
admission glucose of 140mg/dl since this is the threshold most studies show an adverse effect on
outcome. We compared 90 day functional outcomes, hemorrhage and growth of lesion size and incidence of hypoglycemia.
Results: Fifty subjects remained after matching in the low glucose group (mean glucose = 109 mg/
dl IIT and 107 for SIT) and 18 in the high glucose group (mean = 172 mg/dl IIT and 167 for SIT).
Good matching was achieved on baseline NIHSS and age. We found no benefit from IV insulin in
either group. Infarct growth was significantly higher in the high glucose group only (69.7 cc vs 33.9
cc, P=0.048). Hypoglycemia did not explain these differences.
Conclusion: A higher baseline glucose did not predict improvement with IV insulin and these patients showed greater growth in infarct volume. Aggressive insulin therapy to treat hyperglycemia
should await results of prospective randomized trials.
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7 Acute stroke: current treatment
Radiographic Predictors Of Major Neurologic Improvement After Mechanical Thrombectomy
In Acute Stroke
J.A Desai1, 2, M.A Almekhlafi3, S Mishra4, V Nambair5, M Eesa6, B.K Menon7, O Volny8, M Goyal9, A.M Demchuk10
University of Calgary, Calgary, CANADA1, , , 2, University of Calgary, Calgary, CANADA3, University of Calgary, Calgary, CANADA4, University of Calgary, Calgary, CANADA5, University of
Calgary, Calgary, CANADA6, University of Calgary, Calgary, CANADA7, University of Calgary,
Calgary, CANADA8, University of Calgary, Calgary, CANADA9,
University of Calgary, Calgary, CANADA10
Background: The Solitaire and Trevo Retrievers are novel self-expanding stent like devices designed
to rapidly restore flow in acute ischemic strokes. The objective of the present study is to identify
radiographic predictors of major neurologic improvement (MNI defined as ≥50% improvement in
NIHSS score within 24h) in acute ischemic stroke patients treated with mechanical thrombectomy.
Methods: This is a longitudinal cohort of anterior circulation acute ischemic stroke patients treated
with stentriever devices at a quaternary stroke center. Patient demographics, radiologic and clinical
data were collected. Percent improvement [(Baseline NIHSS -24h-NIHSS)/baseline NIHSS X 100]
was calculated. We tested differences between groups using the Chi-squared test for categorical variables and the Kruskal-Wallis test for continuous variables. Subsequent univariate analysis was performed using logistic regression. Results: Results are summarized in Table1. Favorable ASPECTS
>5 (p=0.003) at baseline and at 24hours (p=0.011); successful recanalization by conventional angiography (0.044); and grade TICI32C/3 reperfusion was associated with MNI. ICH at 24 hours
(HI-2/PH1/PH2/sICH) by SITS-MOST criteria (p=0.017) and TICI2b reperfusion were associated
with poor neurologic improvement (PNI). In univariate logistic regression analysis favorable baseline ASPECTS (OR 5.05, p=0.006, 95%CI 1.6-15.9); favorable 24h-ASPECTS (OR2.94, p=0.012,
95%CI 1.27-6.82); Successful recanalization (OR 2.63, p=0.048, 95%CI 1.01-6.86); and TICI2c/3
(OR5.22, p<0.0001, 95%CI 2.08-13.09) remained predictive of MNI. TICI2b (OR 0.041, p=0.035,
95%CI 0.18-0.94) and ICH on 24h scan (OR 0.32, p=0.02, 95%CI 0.12-0.84) were associated with
PNI. Conclusion: Favourable baseline ASPECTS are predictive of MNI and should be considered
while selecting patients for mechanical recanalization. TICI2c/3 perfusion is associated with MNI
and future research should look at techniques and strategies to optimize recanalization.
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Table1: Radiographic variables associated with Major clinical improvement post-mechanical thrombectomy.
Minimal cliMajor cli- P
nical impronical imvement (<50% provement
change in
(>50%
NIHSS from
change in
baseline)
NIHSS)
38
67
Median baseline NIHSS(I- 17.5(7)
17 (8)
0.513
QR)
Proportion favorable AS71.05%
92.54%
0.003*
PECTS (Score 6-10)
Proportion favorable colla- 34.38%
32.26%
0.836
terals (Total collateral score>2)
Proportion Successful
68.42%
85.07%
0.044*
Recanalization (2b-3)
Proportion TICI0 or TICI1
15.79%
7.46%
0.180
reperfusion
Proportion TICI2A reperfu- 15.79%
7.46%
0.180
sion
Proportion TICI 2B reperfu- 47.37%
26.87%
0.033*
sion
Proportion TICI2C/3 reper- 21.05%
58.21%
fusion
Proportion 24Hr Favorable 50.00%
74.63%
0.011*
ASPECTS (Score 6-10)
Proportion with ICH (HI37.14%
15.87%
0.017*
2,PH1,PH2 SITS-MOST definition) at 24hr scan
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Administration of IV Fluids in Acute Ischemic Stroke
M. Mercado1, H. Lau2, C.S. Kase3, T. Nguyen4
Boston University Medical Center, Boston, USA1, Boston University Medical Center, Boston,
USA2, Boston University Medical Center, Boston, USA3, Boston University Medical Center, Boston, USA4
INTRODUCTION: Stroke is the leading cause of disability in the United States and the third leading cause of death. Although included in acute stroke guidelines, the benefits of IV fluid administration have not been studied. Our aim was to determine whether the administration of IV fluids in the
emergency setting improves neurological outcome.
METHODS: In this retrospective cohort study, we included 470 acute ischemic stroke patients who
presented to the emergency room and were evaluated acutely by a neurologist. Patients were included if confirmed to have stroke on either DWI MRI or CT, and excluded if they received other
interventions such as IV alteplase, endovascular therapies, or neuro/vascular surgery. Admission and
discharge NIHSS were recorded, and patients were divided into those who received 1L or more of
IV fluids in the emergency room and those who did not.
RESULTS: Of 470 patients, 99 (21%) had IV fluids administered, and 371 (79%) did not. Mean NIHSS change in patients who had IV fluids was -2.64+/-3.85 (median -2), and -1.47+/-3.25 (median
-1) in those who did not (p=0.0024, 95% CI 0.42 to 1.92). Baseline characteristics including age,
sex, admission NIHSS, emergency room SBP, length of hospital stay, presence of cardiomyopathy, and admission creatinine showed no statistically significant difference between the two groups.
Twenty-seven percent of patients in the IVF group experienced a decrease in NIHSS >3, compared
to 16% in the no IVF group (RR = 1.68, p = 0.0115, CI 1.13-2.51; NNT = 9).
CONCLUSION: In this retrospective cohort study, the administration of IV fluids in the emergency
room setting resulted in improved neurological outcome by NIHSS change between admission and
discharge. Further randomized studies of IV fluid administration for acute ischemic stroke should be
conducted to determine the potential benefits of this accessible treatment.
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ACUTE ISCHEMIC STROKE PATIENTS WITH DIABETES SHOULD NOT BE EXCLUDED FROM INTRAVENOUS THROMBOLYSIS.
B. FUENTES1, A. CRUZ HERRANZ2, P. MARTÍNEZ-SÁNCHEZ3, A. RODRÍGUEZ-SANZ4, G.
RUIZ-ARES5, D. PREFASI6, B.E. SANZ-CUESTA7, E. DÍEZ-TEJEDOR8
LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE, MADRID,
SPAIN1, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE, MADRID, SPAIN2, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE,
MADRID, SPAIN3, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE, MADRID, SPAIN4, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH
INSTITUTE, MADRID, SPAIN5, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE, MADRID, SPAIN6, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH
RESEARCH INSTITUTE, MADRID, SPAIN7, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ
HEALTH RESEARCH INSTITUTE, MADRID, SPAIN8
Background: Despite that almost one-third of stroke patients have DM, and that DM itself is not a
contraindication for intravenous thrombolysis (IVT), it has been reported a lower use of this therapy
in ischemic stroke patients with DM, that may reflect physician concerns regarding the risk of poor
outcomes related to DM. Aim: to analyze whether there exist any differences in stroke outcomes
after IVT-treatment between patients with or without DM. Methods: Observational study with inclusion of ischemic stroke patients between 2006-2010 admited to an acute Stroke Unit. Demographic
data, vascular risk factors, comorbidity (Charlson Index), stroke severity (NIHSS) and 3-months
follow-up outcome (modified Rankin Score) were compared between IVT-treated acute ischemic
stroke patients according to prior diagnosis of DM. Results: 1139 acute stroke patients were admitted, 283 (24.8%) had a prior diagnosis of DM. 261 patients were IVT-treated (23.2% of the non DM
group and 21.9% of the DM group). DM Patients were older (70.8 vs. 66.7 y p=0.029), had higher frequency of hypertension (85.5% vs 55.8%; P<0.05), used more frecuently prestroke diuretics
(32.3% vs. 17.9%; P>0.005) and statins (38.7% vs. 23.9%; P<0.05), had more comorbidity (Charlson Index ≥ 2; 26.1% vs. 4.3%; P<0.05) and higher glycaemia on admission (161 mg/dl vs. 114 mg/
dl; P<0,01) than non DM patients. There were no significant differences in stroke severity (median
NIHSS 8 vs. 8), development of any grade of hemorhagic transformation evaluated at the 24-36 h
cranial CT (12.9% in the DM group vs. 8.2% in the non DM group; P=0.310), in-hospital mortality
(12.9% vs. 6.1%; P=0.101) neither than in stroke outcome (ERm ≤2: 60.9% vs. 67.1%; P=0.481).
Conclusions: Acute ischemic stroke patients with DM get similar benefit from IVT than those without DM, despite being older and having higher comorbidity. Thus, they should not be excluded from
intravenous thrombolytic therapy only on the basis of DM diagnosis.
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Insufficient early recanalisation after IV thrombolsyis with tPA in large vessel occlusion - a
prospective angiographic analysis of 127 patients in a regional stroke intervention network.
H.-P. Haring1, K. Nussbaumer2, M. Sonnberger3, R. Topakian4, J. Trenkler5
Dpt. of Neurology, Wagner Jauregg Hospital, Linz, AUSTRIA1, Dpt. of Radiology, Wagner
Jauregg Hospital, Linz, AUSTRIA2, Dpt. of Radiology, Wagner Jauregg Hospital, Linz, AUSTRIA3,
Dpt. of Neurology, Wagner Jauregg Hospital, Linz, AUSTRIA4, Dpt. of Radiology, Wagner Jauregg
Hospital, Linz, AUSTRIA5
Background: Recanalising occluded cerebral vessels as quick as possible is the main therapeutic
target in acute stroke therapy. The Upper Austrian stroke intervention network serves a catchment
area of some 1.4 million people. On the basis of a standardized protocol patients with a NIHSS > 10
suggesting large vessel occlusion are transferred to our stroke unit for possible embolectomy.The inevitable time gap between the sending hospital and our catheter lab is bridged with standard IV tPA
administration.
Methods: Between January 2011 and December 2012 a total of 154 patients was transferred. After
admission all patients underwent immediate cerebral angiography for subsequent embolectomy in
case of persisting large vessel occlusions ( M1 segment, Internal Carotid A., Basilar A.). This allowed a gold standard based rating of recanalisation short after IV tPA therapy using the TICI scoring system. In 27 patients tPA was contraindicated which left 127 patients for our analysis.
Results: The median time interval between start of IV thrombolysis and groin puncture was 95 min.
(range 65´ - 150´) thereby guaranteeing complete administration of IV tPA before angiography. Full
or partial recanalisation (TICI 1 - 3) was found in only 8/127 patients (6,0%) while complete occlusion (TICI 0) persisted in 119/127 patients (93,7%). In contrast, subsequent embolectomy using
stent retriever devices (Solitaire, Trevo) resulted in complete or near complete recanalisation (TICI
2-3) in 115/127 (90,5%) patients. This percentage was even achieved when those patients without
prior thrombolysis were taken into account (140/154 = 91%).
Conclusion: In large vessel occlusions IV treatment with tPA goes along with a frustrating low early
recanalisation rate of less than 10 % when measured on the basis of cerebral angiography 95 minutes (range 65 - 150) after initiation of therapy. This result contrasted sharply with the high recanalization rate achieved with stent retriever embolectomy.
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Acute statin therapy in ischemic stroke: pitfalls of propensity score matching analysis
W.K. Seo1, J. Lee2, J.H. Kim3, K. Oh4, S.B. Koh5
Department of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA1,
Departement of biostatistics, College of Medicine, Korea University, Seoul, SOUTH KOREA2, Department of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA3, Department of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA4, Department
of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA5
Background: The beneficial effect of lipid-lowering agent for stroke prevention has been studied
well. However, controversial data are available for the effect of acute statin therapy on ischemic
stroke. This retrospective case-control study was designed to investigate the effect of acute statin
therapy on early functional outcome in acute ischemic stroke patients using propensity score matching (PSM). Methods: Patients with acute stroke hospitalized in single university hospital were recruited. Comparison was performed between statin-treated group and statin-untreated group in terms
of favorable outcome (≤ 2 modified Rankin Score) at 3 month from the onset of stroke and mortality. For the vigorous adjustment, both risk-adjusted analysis and PSM analysis were performed.
Results: A total of 534 patients (192 women, age 65.11 ± 13.14 years) were included. A total of 377
patients were prescribed for statin. In multivariate analysis, younger age, low initial National Institute of Health Stroke Scale, and aspirin-treated group was associated with favorable outcome. Acute
statin therapy was not associated with favorable outcome. Mortality was associated with history of
coronary artery disease, aspirin-treated group, and statin-treated group. However, in PSM analysis,
acute statin therapy was not associated with not only favorable outcome but also mortality. Conclusions: Acute statin therapy was not associated with early functional outcome. In terms of mortality,
acute statin therapy reduced mortality during 90 days from the onset of stroke whereas the association was not significant in propensity score matching analysis. For the clarification of the effect of
acute statin therapy, prospective randomized trials will be required.
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Comparison of PEPTAMEN AF® (high-protein enteral formula) with MEIN® (normal-protein enteral formula) in severe acute stroke patients requiring tube feeding
Y. Miyazaki1, T. Mori2, T. Iwata3, Y. Takahashi4, M. Nakazaki5
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1, Shonan Kamakura
General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital Stroke
Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5
Background and Purpose In patients fed with enteral nutrition following a severe acute stroke,
nutritional state may rapidly deteriorate and clinical outcome may be unfavorable. However, it remains uncertain what an appropriate enteral nutrient for them is. The aim of our retrospective study
is to investigate whether or not there are some differences of in-hospital clinical outcome in them
between two types of immuno-moduating enteral diet (IMD), PEPTAMEN AF® as a high-protein
IMD and MEIN® as a normal-protein IMD.
Materials and Methods Included for our analysis were acute stroke patients; 1) who were admitted
to our institution from January 2011 to June 2012, 2) who were unable to take anything orally due
to stroke and 3) who started to take enteral nutrition of PEPTAMEN AF® or MEIN® through an
enteral feeding tube within 3 days of admission. Patients who died before the 4th hospital day due to
fatal stroke were excluded. We evaluated basic characteristics, daily calorie intake (DCI), torelance
to tube feeding (TTF), stroke severity as measured by NIHSS on admission(adm) and 7th hospital
day(day 7), in-hospital mortality, serum albumin, BUN, and eGFR on adm and day 7.
Results> 104 patients were included in our analysis. Among them, 56 patients took PEPTAMEN
AF® (Group P) and 48 patients MEIN® (Group M). There were no significant differences between
the two groups in terms of age, sex, DCI, TTF, NIHSS score on adm and day 7, serum albumin on
adm and day7, BUN on adm, and eGFR on adm and day 7. In-hospital mortality rate was significantly lower in Group P than in Group M (5.4 % vs 25 %, p<0.01). BUN on day 7 was significantly
higher in Group P than in Group M (median 31.3 mg/dl vs 23.4 mg/dl, p<0.05).
Conclusion Compared to normal-protein IMD, high-protein IMD may support in-hospital survival in severe acute stroke patients who require enteral feeding, although it is at a risk of increase of
BUN.
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PIAST – Platelet Inhibition Assessment in Stroke Trial
The assessment of efficacy of platelet aggregation inhibition in stroke patients with the Multiplate analyzer, a point-of-care method
S. Menon1, T. Jun2, U. Meyding-Lamadé3, A. Grabowski4
Krankenhaus Nordwest GmbH Frankfurt, Department of Neurology, Frankfurt, GERMANY1, Krankenhaus Nordwest GmbH Frankfurt, Department of Internal Medicine, Frankfurt, GERMANY2, Krankenhaus Nordwest GmbH Frankfurt, Department of Neurology, Frankfurt, GERMANY3, Gemeinschaftspraxis für Neurologie, Frankfurt, Frankfurt, GERMANY4
Objective: The aim of this prospective trial was to assess the percentage of patients being treated
with antiplatelet medications (AM) prior to or for secondary prevention of stroke who disclose an
insufficient platelet aggregation inhibition assessed with Multiplate (MEA) – a point-of-care method
(POC)- potentially being responsible for recurrent cerebral ischemic events.
Background: A not insignificant number of patients suffer from a recurrent cerebral ischemia in spite
of treatment with AM without detectable progression of the underlying illness.The basis for this
could be “aspirin non-responsiveness” caused by different factors.
With the aid of a POC we analyzed platelet function to identify the effects of antiplatelet therapy in
stroke patients.Then,the question if insufficient aspirin related platelet inhibition has prognostic value for the clinical outcome should be answered.
Methods: We analyzed the platelet function of 456 patients admitted with a suspected stroke either
already prior being treated with aspirin,clopidogrel or aspirin + dipyridamole or being newly placed
on aspirin monotherapy with the aid of MEA.
The tests were performed within two days but earliest 1 day after aspirin ingestion.
Results: Data shows that altogether 139 (30.4%) of the examined patients with suspected ischemic
stroke exhibit a resistance to AM,mainly aspirin.Thereof 301 patients had confirmed strokes by
MRI, and the remaining 155 patients were initially considered as TIA. Of the 402 cerebral ischemia
patients 30.8% (124) showed resistance to aspirin or other AM. A small population (36) treated with
clopidogrel and with aspirin + dipyridamole (17) showed 14% respectively 29% resistance.
In the confirmed stroke group in 28.2% of the patients aspirin was newly adjusted in the regimen.
Conclusion: This trial demonstrated that nearly 1/3 of cerebral ischemia patients are aspirin nonresponders, which might lead to significant implications in the medical treatment of stroke patients.
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Mechanical endovascular treatment of basilar artery occlusion
J.A. Matias-Guiu1, C. Serna-Candel2, A. Gil3, L. López-Ibor4, A.M. García5, P. Simal6, C. Gómez-Escalonilla7, J.A. Egido8, J. Matias-Guiu9
Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos,
Madrid, SPAIN1, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico
San Carlos, Madrid, SPAIN2, Neurointerventional Unit, Department of Radiology. Hospital Clinico
San Carlos, Madrid, SPAIN3, Neurointerventional Unit, Department of Radiology. Hospital Clinico San Carlos, Madrid, 4, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital
Clinico San Carlos, Madrid, SPAIN5, Department of Neurology. Institute of Neurosciences, IdISSC.
Hospital Clinico San Carlos, Madrid, SPAIN6, Department of Neurology. Institute of Neurosciences,
IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN7, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN8, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN9
Background. Acute stroke due to basilar artery occlusion is associated to poor outcome. Randomized clinical trials regarding the best treatment are lacking. Retrievable stents have demonstrated a
high recanalization rate, but data in posterior circulation are scarce.
Methods. Data from a prospective register of patients with acute stroke treated with endovascular
procedure in a single centre between 2009-2011 were analysed. Patients with basilar artery occlusion were selected. GCS 3-4 was used to define a severe stroke situation.
Results.
A total of 23 patients (65% male) were included: median age 63 years [range 28-86]; median baseline NIHSS 21 [range 3-42]. 9 (39%) patients were classified as severe. The etiology of stroke was
cardioembolism in 7 cases and atherothrombosis in 9. Six patients received previous intravenous
thrombolysis. Median time from stroke to treatment was 310 [range 145-1380] minutes. Devices
used were retrievable stents in 16 cases and intracranial stents in 7. Median procedure duration was
98 [range 24-280] minutes. TICI 2a was obtained in 7 cases (30%), and TICI 2b or 3 in 14 (60%).
Parenchymal haemorrhagic transformation occurred in 2 patients (8.6%). Good outcome (mRS 2 or
less) was achieved in 8 cases (34.8%). Mortality occurred in 11 cases (47.8%). In the group with a
more severe stroke situation, good outcome was obtained in 22%, but mortality was 66%. Cardioembolism was associated to a greater use of retrievable stents (7, 100%) in comparison to atherothrombotic etiology (3, 37.5%) (p=0.01), as well as a better outcome (mRS 0-2 at 3 months in 71%
vs 22%, respectively).
Conclusions.
Endovascular treatment of basilar artery occlusion is safe and effective, even in patients with severe
stroke. Retrievable stents allow good results, especially in cardioembolic stroke, but their use in atherothrombosis is limited.
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Prognostic factors of outcome in thrombolysed cases of acute ischemic stroke (AIS) at a tertiary care center in India
P. AGARWAL1, R. REDDI2, J.D. MUKHERJI3, M. KUMAR4, O. SINGH5, B. WALIA6, N.
K.SINGH7, T. AHLUWALIA8, Y. JAVERI9, P. BAJAJ10, V. Rai11
MAX SUPERSPECIALITY HOSPITAL, N DELHI, INDIA1, MAX SUPERSPECALITY HOSPITAL, N DELHI, INDIA2, MAX SUPERSPECIALITY HOSPITAL, N DELHI, INDIA3, MAX
SUPERSPECIALITY HOSPITAL, N DELHI, INDIA4, MAX SUPERSPECIALITY HOSPITAL,
N.DELHI, INDIA5, MAX SUPERSPECIALITY HOSPITAL, N DELHI, INDIA6, MAX SUPERSPECIALITY HOSPITAL, N DELHI, INDIA7, MAX SUPERSPECIALITY HOSPITAL, N DELHI, INDIA8, MAX SUPERSPECIALITY HOSPITAL, N.DELHI, INDIA9,
MAX SUPERSPECIALITY HOSPITAL, N DELHI, INDIA10, MAX SUPERSPECIALITY HOSPITAL, N DELHI, INDIA11
Aim:To analyze the prognostic factors of outcome in thrombolysed cases of AIS at a tertiary care
centre. Materials and Methods: 2450 cases of acute stroke were admitted from July 2006 to December 2012.2035(83.06%)were of AIS and 415(16.93%)were hemorrhagic.144(7.07%)cases of
AIS were thrombolysed with in 6 hrs of stroke.115(79.86%) with IV r-tPA(22 were between 3-4.5
hrs)19(13.19%)sonothrombolysed,6(4.16%)intra arterial thrombolysis and 4(2.77%)bridging thrombolysis.Mean time to reach hospital was 128 min(45 - 295),mean door to MRI brain time 22.5
min(15-35)mean door to needle time 32.5 min(22- 50)and mean time to treat(TT)160.5 min(70
- 330).The primary outcome was 4 points change in NIHSS,MRS score(< or = 2),mortality at 7th
day and three months.Results:The mean age was 62 +/- 9.8 years.92(63.88%)(p < 0.05)had significant improvement on NIHSS(mean change-8)at 7th day(p< 0.05).68 patients were assessed at 3
months,48(70.58%)(p < 0.05)had better outcome(MRS</ =2).40 cases having early improvement
at 7th day had better outcome(MRS </=2)at 3 months (p<0.05).There was significant recovery(p <
0.05)in NIHSS and MRS score who had TT<2hrs,HDL>40 mg%,sonothrombolysed,B.P<170/100,
b.sugar<140 mg% and NIHSS<18.There was bad outcome in ICA or MCA occlusion(p< 0.05).
In MCA stroke,3 (3/4) (75%) had good outcome with bridging thrombolysis than1 patient(1/7 =
14.28%) with IV thrombolysis.7 (4.86%) had asymptomatic hemorrhage (ICH),2 had lobar hemorrhage.B.P was > 170/100 in 80% of hemorrhage (p<0.05).One (1.44%) died within 7 days.Conclusion:There was better outcome in thrombolysed patients at 7th day and majority had favorable
recovery at 3 months also.Good prognostic factors were TT< 2 hrs,HDL> 40 mg%,B.P<170/100,b.
sugar<140 mg% NIHSS<18 and sonothrombolysis.Sonothrombolysis is better than IV thrombolysis
in selected cases.Bad prognostic factors were ICA and MCA occlusion.High B.P was a risk factor
for ICH.Keywords:r-tPA,acute ischemic stroke,intravenous thrombolysis,sonothrombolysis,intraarterial thrombolysis,bridging thrombolysis,prognostic factors,door to needle time,time to treat
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Reperfusion therapy in acute stroke patients treated with vitamin K antagonists (VKA). Is it
safe?
S. Rudilosso1, A. Cervera2, L. Llull3, X. Urra4, S. Amaro5, V. Obach6, A. Chamorro7
Comprehensive Stroke Center, Hospital Clinic, Barcelona, SPAIN1, Comprehensive Stroke Center, Hospital Clinic, Barcelona, SPAIN2, Comprehensive Stroke Center, Hospital Clinic, Barcelona,
SPAIN3, Comprehensive Stroke Center, Hospital Clinic, Barcelona, SPAIN4, Comprehensive Stroke
Center, Hospital Clinic, Barcelona, SPAIN5, Comprehensive Stroke Center, Hospital Clinic, Barcelona, SPAIN6, Comprehensive Stroke Center, Hospital Clinic, Barcelona, SPAIN7
Background: The appropriate treatment for acute ischemic stroke patients under VKA is not clear. It
has been proposed that off-label use of IV tPA (IVt) is safe if the INR is &#8804;1.7. However, in
some series this is associated with an increased symptomatic intracranial hemorrhage (sICH) rate.
Other authors propose mechanical thrombectomy (MT) if the INR is higher. The objective of our
study was to evaluate the safety and efficacy of reperfusion therapies in patients taking VKA.
Methods: We analyzed 494 consecutive patients treated with reperfusion therapies at our Stroke
Unit. Patients taking VKA were treated with IVt if INR was&#8804; 1.7, and rescue MT if there
was a persistent arterial occlusion in CT angiography. If INR was >1.7 and <3 or there were formal contraindications to IVt, patients were treated with elective MT. Main outcomes variables were
sICH and mRS at 90 days, that were analyzed in a regression model adjusting for baseline variables.
Good outcome was defined as mRS 0 to 2.
Results: Forty-one (8.3%) patients were taking VKA at stroke onset. Their INR was higher than patients without VKA treatment (1.66 vs. 1.04, p<0.01). Patients taking VKA had less frequent good
outcome (39% vs 56.5%, p=0.031), higher mortality (29.3% vs. 15.9%, p= 0.029) and higher sICH
(12.8% vs. 6.2%, p=0.17) compared with patients not taking VKA. However, VKA treatment was
not independently associated to these variables in the multivariate analysis. In patients taking VKA,
INR at admission was not associated to outcome or sICH. Treatment modality was not significantly associated to outcome, although patients receiving IVt plus rescue MT had a tendency for worse
outcome in comparison with elective MT or isolated IVt. Moreover, sICH was more frequent in this
group.
Discussion: Reperfusion therapy is safe in patients taking VKA. Outcome and hemorrhage is not
related to baseline INR. MT is a good treatment choice in patients taking VKA that have a proximal
arterial occlusion.
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Pharmaco-Mechanical Intra-Arterial Thromblysis in Acute Ischemic Stroke
R. Dabitz1, A.L. Arva2, U. Leppmeier3, V. Collado-Seidel4, L. Fuhry5, F. Schmidt6, K. Schöneboom7, U. Raab8, S. Triebe9, R. Michailow10, D. Vorwerk11, G. Ochs12
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Prognosis of stroke patients treated with intravenous thrombolysis according to the type of
asymptomatic haemorrhagic transformation – Serbian Experience with Thrombolysis in Ischemic Stroke (SETIS) register
D.R. Jovanovic1, M. Stefanovic-Budimkic2, V. Padjen3, Predrag Stanarcevic4, Lj. Beslac-BumbasiDept. of Neurology, Ingolstadt, GERMANY1, Dept. of Neurology, Ingolstadt, GERMANY2, Dept. revic5, I.I. Berisavac6, M.D. Ercegovac7
of. Neurology, Ingolstadt, GERMANY3, Dept. of Neurology, Ingolstadt, GERMANY4, Dept. of
on behalf of SETIS Group
5
6
Neurology, Ingolstadt, GERMANY , Dept. of Neorology, Ingolstadt, GERMANY , Dept. of Interventional Radiology, Ingolstadt, GERMANY7, Dept. of Interventional Radiology, Ingolstadt, GER- Neurology Clinic, Clinical Center of Serbia, Medical Faculty, University of Belgrade, BelMANY8, Dept. of Interventional Radiology, Ingolstadt, 9,
grade, SERBIA1, Neurology Clinic, Clinical Center of Serbia, Belgrade, SERBIA2, Neurology
Dept. of Interventional Radiology, Ingolstadt, GERMANY10, Dept. of Interventional Radiology, In- Clinic, Clinical Center of Serbia, Belgrade, SERBIA3, Neurology Clinic, Clinical Center of Serbia,
golstadt, GERMANY11, Dept. of Neurology, Ingolstadt, GERMANY12
Belgrade, SERBIA4, Neurology Clinic, Clinical Center of Serbia, Medical Faculty, University of
Belgrade, Belgrade, SERBIA5, Neurology Clinic, Clinical Center of Serbia, Belgrade, SERBIA6,
Background:
Neurology Clinic, Clinical Center of Serbia, Medical Faculty, University of Belgrade, Belgrade,
The prognosis of ischemic stroke due to occlusion of central intracranial arteries is poor, even with
SERBIA7
intravenous rt-PA thrombolysis.
Materials and methods:
Background: The role of asymptomatic haemorrhagic transformation (HT) in functional outcome of
We report about 66 consecutive patients (36m, 30f; mean age 61, range 23 - 86 years), treated with stroke patients treated with intravenous thrombolysis is uncertain. The aim of this study was to incombined pharmaco-mechanical intra-arterial thrombolysis from 2010 to 2012. 31 pts presented
vestigate the relation between the type of HT and outcome of thrombolysed patients.
with ICA and MCA tandem occlusions, 23 with occlusion of the main trunk of the MCA, and 11 of
Methods: Data were obtained from the SETIS register. According to European Cooperative Acute
the BA, mean NIH-Stroke-Scale (NIHSS) at admission was 23, mean Rankin Scale (mRS) 4.6.
Stroke Study (ECASS) criteria HT was classified as haemorrhagic infarction (HI1 and HI2) or pa32 pts were bridged with tirofiban. Mechanical thrombectomy was performed in 32 pts with PRErenchymal haematoma (PH1 and PH2). After patients with symptomatic intracerebral haemorrhage
SET, in 18 pts with BONNET, in 11 pts with SOLITAIRE, in 5 pts combinations of devices and in
(ICH) were excluded, the outcome at 3 months across these groups has been evaluated using mod46 pts in combination with thrombolysis with rt-PA. In some cases permanent stenting were perified Rankin score (mRS). Multivariable analysis has been performed to determine predictors of
formed as well.
stroke outcome.
Results:
Results: Out of 761 SETIS patients, 33 (4.4%) were excluded due to symptomatic ICH according
At discharge from ICU mean mRS was 3.6 Mortality was 19.7% (13/ 66). After rehabilitation (45
to the SITS or ECASS criteria. The follow-up CT scans were available in 682 patients. The aspts followed, 8 missing) the mean mRS was found 2.5: 23 pts had mRS: 0-2 (= 51 %); 12 pts had
ymptomatic HT was recorded in 99 (14.5%) patients - 17 HI1, 27 HI2, 29 PH1, and 26 PH2. The
mRS: 3 (= 27%); 10 pts mRS: 4 (=22%). 18 pts showed signs of intracerebral hemorrhage, 3 of
rate of death among patients without HT, with HI1, HI2, PH1 and PH2 were 11.8%, 13.3%, 11.5%,
them were symptomatic, 7 pts developed malignant infarction due to failed recanalization.
17.9% and 12.0%, repectively (p=0.920). Proportions of patients with bad functional outcome
Conclusion:
(mRS 4-5) were 10.3% with no HT, 20% with HI1, 7.7% with HI2, 7.1% with PH1 and 24% with
Bridging with GPIIb/IIIa-receptor-antagonists combined with intra-arterial pharmaco-mechanical
PH2 (p=0.154). Proportions of patients with excellent outcome (mRS 0-1) were 58.9% with no HT,
thrombolysis may reduce mortality and morbidity after occlusions of the ICA, MCA or BA. Our
46.7% with HI1, 60% with HI2, 28.6% with PH1, and 32% with PH2 (p=0.002). Multivariate locurrent complication rate ranges within the expectations reported elsewhere.
gistic regression after adjustment for age, initial National Institutes of Health Stroke Scale score,
Alberta Stroke Program Early CT score, presence of hyperdense artery sign, initial glycaemia and
previous antiplatelet therapy has shown no impact of asymptomatic HT on excellent or bad outcome
or death of thrombolysed stroke patients (p>0.05).
Conclusion: It appears that asymptomatic HT has no impact on the outcome of stroke patients treated with intravenous thrombolysis.
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Safety and Feasibility of Endovascular Rescue Intervention: A Case Control Analysis.
E.C. Risom1, M. Steglich-Petersen2, H. Horwitz3, M. Holtmannspötter4, D.W. Krieger5
Department of Neurology Rigshospitalet, Copenhagen, DENMARK1, Department of Neurology Rigshospitalet, Copenhagen, DENMARK2, Department of Clinical Pharmacology Bispebjerg
Hospital, Copenhagen, DENMARK3, Department of Neurology Rigshospitalet, Copenhagen, DENMARK4, Department of Neurology, Copenhagen, DENMARK5
Background: The effect of endovascular treatment after failed intravenous thrombolysis compared
to intravenous trombolysis alone in patients with moderate to severe stroke has not yet been established. Endovascular therapy has become available at Copenhagen’s Rigshospitalet since 2011.
Within the first 6 months of the new service, treatment was accessible only during daytime. This
impasse allowed us to compare the outcome of ischaemic stroke patients undergoing endovascular rescue procedures with those deemed candidates but unable to receive rescue intervention after
daytime. Methods: Endovascular treated patients (n=33) were compared to those who could not be
treated with rescue intervention (n=16). All patients were treated with iv-tPA as appropriate. We
compared 3-months outcome (modified Rankin Scale, mRS) and mortality. Patient age, time from
onset to-hospital admission, and stroke severity (NIHSS) were similar in both groups. For the endovascular group we also documented the quality of recanalization using thrombolysis in cerebral
infarction (TICI) scores. Results: None of the patients had responded to iv-tPA therapy within the
first hour. Of the endovascular treated patients 19(58%) had a favorable outcome (mRS 0-2) versus
7(44%) of the patients who did not receive intervention (p=0.5 Fisher’s exact test). Mortality was
also similar in both groups, 7(21%) in those receiving rescue intervention vs. 4(25%) in the controls
(p=n.s. Fisher’s exact test). The endovascular group’s recanalization rate was TICI≥2 88%. Conclusion: Our results suggests 1 additional favorable clinical outcome per 6 TICI≥2 recanalizations after
failed intravenous thrombolysis. This data obtained during the introduction of the endovascular service at our institution reveals that thrombectomy is feasible and safe for patients with moderate to
severe ischemic stroke who fail to improve with intravenous thrombolysis alone. Larger studies are
needed to determine the efficacy of this intervention.

21 Acute stroke: current treatment
The levels of glutamate at admission are predictors of mortality in patients with ischaemic
stroke treated with rt-PA
C. van Eendenburg1, T. Sobrino Moreiras2, J. Serena Leal3, Y. Silva Blas4, M. Terceño Izaga5, M.
Kazimierckak6, M. Blanco González7, M. Castellanos Rodrigo8
Hospital Univesitari Dr. Josep Trueta, Girona, SPAIN1, Hospital Clínico Universitario de Santiago de Compostela, Santiago de Compostela, SPAIN2, Hospital Universitari Dr. Josep Trueta, Girona,
SPAIN3, Hospital Universitari Dr. Josep Trueta, Girona, SPAIN4, Hospital Universitari Dr. Josep
Trueta, Girona, SPAIN5, Hospital Universitari Dr. Josep Trueta, Girona, SPAIN6, Hospital Clínico
Universitario de Santiago de Compostela, Santiago de Compostela, SPAIN7, Hospital Universitari
Dr. Josep Trueta, Girona, SPAIN8
Introduction: Recent data suggest that the administration of rt-PA may increase mortality of treated
patients, especially when the drug is administered late. This fact could be related to the increase in
the excitotoxic damage that is secondary to the administration of rt-PA. The present study aims to
determine whether glutamate levels are associated with an increase in mortality in patients treated
with rt-PA. Patients and methods: 99 patients treated with rt-PA following the SITS-MOST criteria
whose glutamate levels were analysed at admission and 24h after the administration of rt-PA were
studied. The volume of hypondensity and the presence of haemorrhagic transformation were evaluated by cranial-CT performed 24-36h after treatment. Results: Of the 99 patients, 16 (6%) died in
the first 3 months of evolution. Glutamate levels both at admission (336 [219,96] vs. 80 [47,178]
μmol/L) and at 24h (137 [89,330] vs. 65 [42,112] μmol/L) were significantly higher in patients who
subsequently died (p<0.001). In the logistic regression model, after adjusting for those variables
related to mortality in the univariate analysis, only glutamate levels remained as an independent
predictor of mortality (OR 1.02; 95% CI, 1.00-1.03; p=0.005). Conclusions: Glutamate levels at admission is a predictor of mortality in patients treated with rt-PA. This may be due to the excitotoxic
effect of glutamate being intensified especially in those patients with the highest levels of glutamate
before the administration of rt-PA.
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LYTIC EFFECT OF TPA IN ACUTE STROKE MARKEDLY DECREASES OVER TIME
TO TREATMENT
M. MUCHADA LOPEZ1, M. RUBIERA DEL FUEYO2, D. RODRIGUEZ-LUNA3, J. PAGOLA
PEREZ DE LA BLANCA4, A.A. FLORES FLORES5, J. ARAUJO KALLAS6, E. SANJUAN MENENDEZ7, P. MELER AMELLA8, M. RIBO JACOBI9, J. ALVAREZ-SABIN10, C.A. MOLINA
CATERIANO11
VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA, SPAIN1, VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA, SPAIN2, VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA, SPAIN3, VALL D’HEBRON UNIVERSITARY HOSPITAL,
BARCELONA, SPAIN4, VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA,
SPAIN5, VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA, SPAIN6, VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA, SPAIN7, VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA, SPAIN8, VALL D’HEBRON UNIVERSITARY HOSPITAL,
BARCELONA, SPAIN9,
VALL D’HEBRON UNIVERSITARY HOSPITAL, BARCELONA, SPAIN10, VALL D’HEBRON
UNIVERSITARY HOSPITAL, BARCELONA, SPAIN11
Background Although the efficacy of thrombolytic treatment depends on time, it is not known if the
effect of tPA on recanalization (RE) is also time dependent. As RE is only achieved in 30-40% of
cases, patients selection based on accurate information is crucial. We aim to identify the impact of
time-to-treatment (TTT) on tPA related RE in patients with acute ischemic stroke. Methods Consecutive patients with intracranial acute occlusion treated with IV Tpa were included. TCD examination
was performed before and 1 hour after tPA administration, to identify occlusion location and RE. Patients were grouped according to localization occlusion in proximal and distal occlusion. We sequentially analyzed RE according to TTT looking for significant 30min-cut off points. Results From 555
patients, 55.3% had proximal occlusion, and 44.7% distal occlusion. Mean TTT was 171.6±64.6 and
6.3% were treated after 270min. RE occurred in 35.7% of all treated patients. We could not find a
lineal association between TTT and RE, but the sequential analysis showed that patients treated after
270min had a lower RE rate. After adjusting, glycemia and TTT≤270 were emerged as independently predictors (OR 0.994; 95% CI 0.990-0.999; p=0.014) and (OR 0.280; 95% CI 0.095- 0.829;
p=0.022) of RE, respectively. In patients with proximal occlusion, RE was observed in 40.5%. The
cut off point TTT>90 was associated with lower RE in univariate analysis. However in the logistic
regression analysis only hyperglycemia (OR 0.993; 95% CI 0.987-0.999; p=0.028) and NIHSS (OR
0.923; 95% CI 0.866-0.983; p=0.013) predicted lack of RE. In distal occlusions, TTT≤270 emerged
as the only independent predictor of RE(p<0.000). No pacient recanalized after 270min in this group
of patients. Conclusions The effect of tPA on RE decreases with time. Treatment after 270min predicted lack of RE, especially in distal occlusions. Moreover, in proximal occlusions we observed a
trend towards lower RE in patients treated after 90min.
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Time gaps and endovascular stroke treatment
E. Broussalis1, M. Killer2

24 Acute stroke: current treatment
Late spontaneous recanalization of symptomatic atheromatous internal carotid artery occlusion.
M.G. Delgado1, P. Vega2, C.H. Lahoz3, E. Murias4, L. Benavente5, D. Larrosa6, J. Pascual7, S.
Departement of Radiology and Research Institute of Neurointervention, Salzburg, AUSTRIA1, Calleja8
Departement of Neurology and Research Institute of Neurointervention, Salzburg, AUSTRIA2
Hospital Universitario Central de Asturias, Oviedo, SPAIN1, Hospital Universitario Central de
Introduction: The main goal of every stroke therapy is to safe time. We analyzed the time delay that Asturias, Oviedo, SPAIN2, Hospital Universitario Central de Asturias, Oviedo, SPAIN3, Hospioccurs in stroke management at the different therapeutic stations a stroke patient passes, in order to
tal Universitario Central de Asturias, Oviedo, SPAIN4, Hospital Universitario Central de Asturias,
optimize treatment. Methods: Within the Austrian stroke registry we collected retrospectively paOviedo, SPAIN5, Hospital Universitario Central de Asturias, Oviedo, SPAIN6, Hospital Universitario
tients who received thrombectomy. All patients were treated endovascularly under general anestheCentral de Asturias, Oviedo, SPAIN7, Hospital Universitario Central de Asturias, Oviedo, SPAIN8
sia. Outcome parameters were measured in accordance to the Thrombolysis in Cerebral Infarction
(TICI), NIHSS and mRS scores. The time periods between each diagnostic and therapeutic step
Introduction: Definitive treatment of chronic symptomatic atheromatous internal carotid artery
were registered. Results: Within 174 patients treated with thrombectomy the mean NIHSS at admis- (ICA) occlusion remains controversial, as far as late spontaneous recanalization has been described.
sion was 18. The mean time of admission to first CT was 23 min, from symptom onset to intraveMethods: We consecutive studied patients with ischemic stroke (January 2003 to August 2012).
nous thrombolysis 130 min and from first CCT to general anesthesia 58 min. The mean time from
Inclusion criteria: ischemic stroke in the ICA territory, diagnosis of ICA occlusion (angioMRI or
general anesthesia to groin puncture was 34 min, from groin puncture to procedure termination 63
angioCT), atheromatous etiology. Exclusion criteria: thrombolytic treatment, previous known ICA
min. 71% were documented with TICI 3 and 2b and 50% after 90 days with mRS≤2. Conclusion:
occlusion, other etiology than atheromatous. After discharge, patients were followed by carotid DuOverall we had good recanalization and clinical outcome results with acceptable small time gaps be- plex. If recanalization was suspected, a complementary angiography study (angio-MRI or angio-CT)
tween the different stations. The loss of time due to general anesthesia can be regained by the sedawas performed.
tion`s induced compliance of the patients.
Results: An ICA occlusion was diagnosed in 182 patients. 136/162 patients presented symptomatic atheromatous ICA occlusion; of them, 7 patients presented a late spontaneous recanalization (>3
months) of the ICA. In two patients, interventional treatment was performed after recanalization, in
one of them after another new ipsilateral stroke. Medical treatment was maintained in the rest of the
patients (one patient was admitted due to contralateral internal carotid ischemic event). We found
twelve cases of symptomatic atheromatous chronic internal carotid occlusion as described in the literature. In two patients, a contralateral ischemic symptomatology was described after recanalization.
In six cases, interventional treatment was performed and in six cases, antithrombotic treatment was
maintained.
Conclusion: Following of patients with symptomatic atheromatous ICA occlusion should be done
with carotid Duplex and if late recanalization is suspected, it might be confirmed by another neuroimaging study such as CT angiography. Revascularization techniques in these patients should be
considered, not only to improve the ipsilateral hemispheric circulation but also the collateral circulation to the contralateral hemisphere, to prevent new ischemic cerebrovascular events.
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Do Acute Stroke Therapies offer benefit to the elderly?
S. Chaturvedi1, M. Dhakar2, P. Bhattacharya3, G. Norris4, R. Madhavan5, K. Rajamani6
Wayne State University, Detroit, USA1, Wayne State University, Detroit, USA2, Wayne State University, Detroit, USA3, Wayne State University, Detroit, USA4, Wayne State University, Detroit,
USA5, Wayne State University, Detroit, USA6
Background:
Treatment decisions are challenging in the elderly (≥70 years) with acute stroke as they are underrepresented in clinical trials. We tested the hypothesis that intravenous tPA and endovascular interventions would improve outcomes from acute stroke in the elderly, compared to the natural history
of the disease.
Methods: A retrospective chart review of patients ≥70 years of age with ischemic stroke at an urban
center was conducted. Patients received either no thrombolysis (control), or tPA, or endovascular
interventions. Primary outcomes were in-hospital death, intracranial hemorrhage(ICH), modified
Rankin Score(mRS) at discharge and discharge destination. To ensure comparability of the control
group to patients receiving tPA or intervention; subjects with NIHSS less than 5 were excluded.
Results: In all, 153 patients (32.7% controls, 37.2% rt-PA and 30.1% with endovascular intervention) were included. Median NIHSS in the endovascular patients (20) was higher than controls
(10;p=0.048) and tPA patients (11;p=0.0002). There was no difference in risk factors except for
hypercholesterolemia, which was lower among the controls. After adjustment for age, NIHSS and
hypercholesterolemia, tPA was superior to no treatment, with nearly 6 times greater odds of home/
rehabilitation discharge and 3 times greater odds of mRS≤2. In the adjusted analysis, endovascular
patients had similar rates of death [OR1.32(0.43-4.10)] and ICH [1.85(0.53-6.50)] as controls. The
odds of achieving mRS≤2 or home/rehabilitation discharge were not different than controls. Compared to elderly tPA patients, the endovascular group had a lower adjusted odds of achieving an
mRS≤2. In a subgroup of severe strokes (NIHSS>10), rates of death and ICH among the endovascular patients was not significantly different from controls. The likelihood of achieving an mRS≤2
was similar to controls. There was a small trend towards home/rehabilitation discharge compared to
controls (41.7%vs.33.3%).
Conclusions: In the elderly, IV tPA should be offered as it is safe and reduces disability. Results of
endovascular intervention in the elderly require more study before widespread use.
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Rescue thrombectomy after failure of intravenous thrombolysis in patients with acute ischemic stroke and proximal occlusion : preliminary results of a multicenter prospective observational study.
Ph. Desfontaines1, D. Brisbois2, N. Onclinx3, C. Daout4, O. Cornet5, L. Dieudonné6, K. Windhausen7
Centre Hospitalier Chrétien, Department of Neurology, Liège, BELGIUM1, Centre Hospitalier Chrétien, Department of Neuroradiology, Liège, BELGIUM2, Centre Hospitalier Chrétien,
Department of Neurology, Liège, BELGIUM3, Centre Hospitalier Chrétien, Department of Neurology, Liège, BELGIUM4, Centre Hospitalier Chrétien, Department of Neuroradiology, Liège, BELGIUM5, Centre Hospitalier du Bois de l’Abbaye et de Hesbaye, Department of Neurology, Seraing,
BELGIUM6, Centre Hospitalier Régional de Huy, Department of Neurology, Huy, BELGIUM7
Background : Intravenous (iv) thrombolysis has a poor rate (less than 30 %) of recanalisation in
proximally occluded mean cerebral artery (MCA). Thrombectomy has been shown to achieve a
higher rate of recanalisation, up to 80%. It has been shown that the outcome of stroke patients is
closely related to the recanalisation rate. We prospectively developed a protocol of thrombectomy
performed after failure of iv thrombolysis in patients with acute ischemic stroke and a proximal (M1
or M2) MCA occlusion or distal ICA occlusion. Material and methods : All patients admitted within
the time window (4,5 hours) for iv thrombolysis had an angioscanner to assess the level of occlusion
of MCA. In case of no clinical recovery after iv thrombolysis, a thrombectomy was performed under general anaesthesia in case of persisting proximal occlusion. The device used is the Solitair FR.
The mRS and the NIHSS were performed at discharge, 3 and 6 months. A ct scan is performed at 24
hours and an angioMRI at one month. Results : 12 patients underwent the procedure. There were 2
cases of failure in whom the thrombectomy could not be performed. The mean age is 63 +/- 10,4
years. The mean NIHSS at admission is 16 +/- 2. From stroke onset, the mean time of iv rTPA is
109 +/- 47 min, the mean time of stent deployment is 317 +/- 60 min. The mean follow up is 7 +/- 4
months. Good outcome (mRS 0 to 2) rate is 80% (8/10 patients). Intracranial haemorrhage occurred
in 50% of the cases (5/10) without clinical worsening. The post procedure angiography showed 9
complete recanalisations (TIMI = 3) and 1 partial recanalisation (TIMI = 2a). Conclusions : our first
results seem to show a positive trend in the outcome of stroke patients with failure of iv thrombolysis and proximal MCA occlusion, without an exceeding rate of complications. The number of patients is too small to perform any statistical analysis, but the observational study is going on in the
light of these preliminary results.
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Systemic cerebral thrombolysis in patients aged more than 80 in the three rural hospitals in
Poland – an observational study.
P. Sobolewski1, W. Brola2, J. Stoinski3, W. Szczuchniak4, M. Fudala5, R. Hatalska-Zerebiec6
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Mechanical Thrombectomy in Acute Ischemic Stroke - comparison with standard treatement
I. Šarbochová1, O. Chudomel2, H. Magerová3, J. Schwalbová4, A. Tomek5

Neurology Departemen 2nd Faculty of Medicine Charles University and Faculty Hospital
Department of Neurology and Stroke Unit of Hospital in Sandomierz, Sandomierz, POLAND , Motol, Prague, Prague, CZECH REPUBLIC1, Neurology Departemen 2nd Faculty of Medicine
Department of Neurology and Stroke Unit of Hospital in Końskie, , POLAND2, Department of
Charles University and Faculty Hospital Motol, Prague, Prague, CZECH REPUBLIC2, NeuroloNeurology and Stroke Unit of Hospital in Skarżysko-Kamienna, Skarżysko-Kamienna, POLAND3,
gy Departemen 2nd Faculty of Medicine Charles University and Faculty Hospital Motol, Prague,
Department of Neurology and Stroke Unit of Hospital in Sandomierz, Sandomierz, POLAND4, De- Prague, CZECH REPUBLIC3, Neurology Departemen 2nd Faculty of Medicine Charles Universipartment of Neurology and Stroke Unit of Hospital inKońskie, Końskie, POLAND5, Department of ty and Faculty Hospital Motol, Prague, Prague, CZECH REPUBLIC4, Neurology Departemen 2nd
Neurology and Stroke Unit of Hospital in Sandomierz, Sandomierz, POLAND6
Faculty of Medicine Charles University and Faculty Hospital Motol, Prague, Prague, CZECH REPUBLIC5
Background: The majority of strokes occurring in older people. Patients over 80 years of age are increasingly receiving intravenous thrombolysis for acute ischaemic stroke (AIS). The recent results
Background and Purpose: Stent–based recanalization techniques are being increasingly used in
of The Third IST Trial (IST 3) raised additional questions about the effectiveness on rt-PA use in ex- routine clinical practice in stroke patients with large vessel occlusion despite insufficient evitended time window and in elderly patients. The aim of our study was to evaluate the effectiveness
dence-based data. The purpose of this study was to evaluate the safety and feasibility of thrombecand safety systemic cerebral thrombolysis (SCT) in this group of patients from the rural regions.
tomy device Solitaire (ev3 Inc) and compare the outcome with matched control group of patients
Methods. We have retrospectively evaluated data of 274 patients with ischaemic stroke (IS) who
treated in our department before thrombectomy programme started who would be otherwise indicatwere consecutively treated with SCT in 3 rural hospitals in Poland. Results. In analysed group there ed for thrombectomy.
were 69(25.18%) patients over 80 years old including 6 nonagenarians patients (≥90 years old).
Methods: Retrospective, monocentric study, two cohorts of acute stroke patients with large vessel
In this group were longer: onset to door time (105min. vs. 85min., p=0.026), door to needle time
occlusion: 1. Standard treatment – with or without i.v. thrombolysis (admitted between January and
(80min. vs. 60min., p<0.0001) and onset to needle time (180min. vs. 150min., p<0.0001) and higher December 2011); 2. Mechanical thrombectomy (Solitaire device) - with or without i.v. thrombolysis
stroke severity (National Institutes of Health Stroke Scale , NIHSS 13 vs. 11, p=0.046). At 3 months (March to October 2012). Patients were scored NIHSS on admission; clinical outcome was assessed
after stroke onset in patients over 80 we found less patients with good outcome (mRS 0-2) (39.1%
as mRS at 90 days. Recanalization was evaluated using the Trombolysis In Cerebral Infarction
vs. 50.0%, p=0.004) and more patients died (34.8% vs. 14.2%, p=0.002). In this group was also
score.
more Haemorrhagic Transformation (HT) (30.9% vs. 15.1%, p=0.004) and Symptomatic Intra-ceResults: There were no significant differences between cohorts in age and comorbidities. Cohort 1.
rebral Haemorrhage (SICH) according to National Institute of Neurological Disorders and Stroke
20 patients, 13 men, mean age 66,2 (44-81) years. Mean admission NIHSS 16 (8-24). Good out(NINDS) definition (13.0% vs. 3.9%, p=0.015). A multivariate analysis showed impact of higher NI- come (mRS 0-2) 2 (10%) patients, bad outcome (mRS 3-6) in 18 (90%) patients, including 3 deaths
HSS at admission on the unfavourable outcome (mRS 3-6) in older patients (p=0.0006). Conclusion. (mRS 6).
Older age significantly effected on the prolongation of times of pre- and in-hospital procedures in
Cohort 2. 19 patients (11 men), mean age 58,3 (17-78) years. Mean NIHSS 14 (8-25), good outpatients with IS. Older patients can gain less benefit from SCT especially patients presenting more
come 6 (31.7%) patients, bad outcome 13 (68.3%), including 3 (15.7 %) deaths. Recanalization was
sever baseline stroke .
successful in 17(90.1%) cases.
Conclusion: Mechanical thrombectomy with Solitaire device demonstrated to be safe and effective
in our stroke centre as was shown elsewhere. Outcome of cohort treated with endovascular treatment was superior to standard treatment group. We find this method to be effective, feasible and applicable in our clinical practice.
1
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Acute ischemic stroke: What to do when aspirin fails?
A. Lago1, V. Parkhutik2, J.I. Tembl3, C. Aguilella4, M.J. Ibáñez5, D. Gorriz6, M. Frasquet7
HU La Fe, Valencia, SPAIN1, HU La Fe, Valencia, SPAIN2, HU La Fe, Valencia, SPAIN3, HU La
Fe, Valencia, SPAIN4, HU La Fe, Valencia, SPAIN5, HU La Fe, Valencia, SPAIN6, HU La Fe, Valencia, SWAZILAND7
Background and Purpose: The best antiaggregation strategy for patients that present with ischemic
stroke while taking aspirin is not known. Platelet function during the acute phase of ischemic stroke
is assessed: patients that continue their treatment with aspirin, are started on clopidogrel or add
clopidogrel to aspirin.
Methods: Two hundred sixty nine consecutive patients with ischemic stroke/TIA in which platelet
function was measured in the acute phase were included. Sixty for patients (24%) were previously
on aspirin. Platelet function was studied within the first 72 hours. Three groups, were definded: A):
aspirin 100-300 mg/day or acetylsalicylate of lysine 450 mg/day, n=30; B) clopidogrel 75 mg/day,
n=15; and C): aspirin 100-300 mg plus clopidogrel 75mg/day, n=10. Collagen-induced TXA2 synthesis, ADP-induced aggregation and collagen-epinephrine PFA-100 closure times were measured.
Results: Patients treated with clopidogrel only had a marked elevation of TXA2 and a shortening
of the PFA-100 closure time compared to the other two groups. They achieved a small reduction of
ADP-induced aggregation (17%) compared to the aspirin-only group. No differences were found between the aspirin and aspirin+clopidogrel groups.
Conclusions: Patients that exchange aspirin for clopidogrel are not fully protected during the first
days after an ischemic stroke. This window of decreased antithrombotic protection can be minimized by maintaining aspirin for a few days.
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Long - term outcome of cerebral thrombolysis in extended” time window” in routine practice
– an observational study.
P. Sobolewski1, G. Kozera2, R. Kazmierski3, S. Michalak4, W. Szczuchniak5, M. Sledzinska-Dzwigal6, W. Nyka7
Department of Neurology and Stroke Unit of Hospital in Sandomierz, Sandomierz, POLAND1,
Department of Neurology, Medical University of Gdańsk, Gdańsk, POLAND2, Department of
Neurology and Cerebrovascular Disorders, Poznań ; University of Medical Sciences, Poznań, POLAND3, 4Department of Neurochemistry and Neuropathology, Poznań University of Medical Sciences, Poznań, POLAND4, Department of Neurology and Stroke Unit of Hospital in Sandomierz,
Sandomierz, POLAND5, Department of Neurology and Stroke Unit of Hospital in Sandomierz, Sandomierz, POLAND6, Department of Neurology, Medical University of Gdansk, Gdańsk, POLAND7
Background and purpose: The use of systemic cerebral thromobolysis (iv-thrombolysis) up to 4.5
hours from the stroke onset was approved in Poland in July 2010, but it’s safety and efficacy in
Polish stroke units has not been fully determined to date. Thus, the aim of the study was to assess
the long-term outcome and complication rates of iv-thrombolysis performed in the extended “time
window”. Material and methods: the study included 291 ischemic stroke patients consecutively
treated with iv-thrombolysis from 2006 to 2011 in 3 comprehensive stroke centers in Poland. The
severity of stroke deficit assessed by NIHSS on admission, the long-term outcome assessed by modified Rankin scale (mRS) 3 months after the stroke onset, the hemorrhagic complications rate, the
presence of the risk factors and demographic profiles were compared between subgroups of patients
treated within 3 and within 3-4.5 hours from the stroke onset. Results: 216 (74,2%) of patients were
treated up to 3 hours and 75(25.8%) between 3 and 4.5 hrs. from the stroke onset. There were no differences concerning the gender, age and the presence of risk factors between both groups. Neurological deficit was more severe in patients treated <3 than in those treated 3-4.5 hours (NIHSS 12 vs. 10
pts. p=0.047) but the ratio of patients with a favorable outcome (mRS 0-2 pts.) and mortality didn’t
differ between both groups (55.1 vs. 66.7; p=0,08 and 15.7 vs. 14.7; 0,055 respectively). The rate of
hemorrhagic complications was lower in patients treated between 3 and 4.5 than in those treated <
3 hours from the stroke onset (19.4% vs. 9.3%, p=0.034). Conclusion: Iv-thrombolysis performed
in extended “time window ” shows non-inferiority to procedures performed within 3 hours from the
symptoms onset in routine clinical practice.

London, United Kingdom 2013
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INTRACRANIAL HEMORRHAGES RELATED WITH WARFARIN USE and COMPARISON OF WARFARIN and ASA
Y. Beckmann1, Y. Seçil2, F. Tokuçoğlu3, Y. Çiftçi4
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Department of Neurology, Katip Çelebi University Atatürk Training and Research Hospital,
Thrombolytic treatment for unclear-onset stroke: a single centre experience
Izmir, TURKEY1, Department of Neurology, Katip Çelebi University Atatürk Training and Research
R. Topakian1, T. Wolfsegger2, R. Pichler3
Hospital, Izmir, TURKEY2
Department of Neurology, Academic Teaching Hospital Wagner-Jauregg, Linz, AUSTRIA1,
Back ground: Anticoagulant and antiplatelet treatment with oral agents are widely used to prevent
Department of Neurology, Academic Teaching Hospital Wagner-Jauregg, Linz, AUSTRIA2, Institute
ischemic cerebrovascular and cardiac events and intracranial hemorrhage is the most important comof Nuclear Medicine, Academic Teaching Hospital Wagner-Jauregg, Linz, AUSTRIA3
plication of warfarin use. Warfarin related intracerebral hemorrhage incidence is 0.2- 5% in population which accounts for 10-12 % of all intracerebral hemorrhages. In this article, we investigated the
Background: Data on the optimal management and early outcome in patients with unclear-onset
profile of antiaggregant drug acetyl salicylic acid and anticoagulant drug related spontaneous intrastroke (UOS) are sparse. Our aim was to assess the impact of thrombolytic treatment (TT) on early
cranial hemorrhages in comparison to intracranial hemorrhages without any drug use with their clinineurological improvement (ENI) in patients with UOS.
cal, radiological and biochemical properties.
Methods: In our local prospective stroke registry we identified 330 consecutive patients admitted
Material and Methods: Four hundred eighty six patients aged 18 to 101 who had spontaneous intrato our stroke unit who fulfilled the following criteria: 1) acute ischemic stroke confirmed by clinicranial hemorrhage were included in this study. There were four groups of patients namely warfarin,
cal and imaging definitions; 2) unclear onset of stroke; and 3) baseline National Institute of Health
acetyl salicylic acid, acetyl salicylic acid plus warfarin and without any drug groups. Clinical, neuroStroke Scale (NIHSS) score of 4-22 points. ENI was defined as complete normalization or improvelogical, etiological and radiolocical data of these patients were compared.
ment of 4 or more points on the NIHSS during the patients´ stay in our stroke unit. Symptomatic
Results: Four hundred eighty six spontaneous ICH patients 270 men and 21 women aged between
intracerebral haemorrhage (SICH) was defined according to criteria of the Safe Implementation of
18 to 101 years (mean 62.22±16.46) were included in the study. There weare 32 patients in warfarin
Thrombolysis in Stroke – MOnitoring STudy (SITS-MOST).
group and 58 patients ASA group. ASA+warfarin group included 7patients. Number of female paResults: 180 (54.5%) patients were men. 40 (12.1%) patients received IV and/or IA TT. ENI was
tients was more than males in warfarin group in comparison to other groups, which was statistically
observed in 85 (25.8%) patients. Compared to patients without early improvement (n=245), patients
significant (p<0.05). According to years, although the total number of hemorrhage increase was rewith early improvement (n=85) were younger [mean age (SD) 67.3 (16.2) years vs. 71.2 (13.4)
markable, drug using groups’ numbers were nearly stable which means that patients in without any
years, p=0.03] and had higher baseline NIHSS scores [mean NIHSS (SD) 10.5 (5.4) vs. 8.9 (5.1),
drug use group increased within this period. Most frequent type of hemorrhage was supratentorial inp=0.018]. Patients who underwent TT significantly more often developed ENI than patients without
traparenchymal hemorrhages which constituded all of the hemorrhages in acetyl salicylic acid +warTT (18/40, 45% vs. 67/290, 23.1%, p=0.003). SICH was more frequent in the TT group, but diffarin group. Isolated warfarin related intracranial hemorrhages is 6.6 % in our study, if we add ASA+
ferences were non-significant (2/40, 5% in the TT group vs. 7/290, 2.4% in the group without TT,
warfarin group it reaches 8 % of the total.
p=0.35). In a multivariable regression model adjusting for age, sex and baseline NIHSS score, TT
Conclusion: It is very important result that warfarin and low Glasgow coma scale are bad prognostic
was found to independently predict ENI (OR 0.44, 95%CI 0.22-0.90, p=0.025).
factors and it is highly possible that patient could not find any chance to survive with these unfavorConclusion: Our data suggest that a subset of patients with UOS benefits from TT. Large prospective
able prognostic factors.
studies are needed to further elucidate safety and efficacy of TT for UOS.
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Human serum microRNA profiles after ischaemic stroke
C.R. Breen1, C. Groome2, J.D. McClure3, I. M. Macrae4, A. H. Baker5, J. Dawson6, L.M. Work7
University of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3, University of Glasgow,
Glasgow, UNITED KINGDOM4, University of Glasgow, Glasgow, UNITED KINGDOM5, University of Glasgow, Glasgow, UNITED KINGDOM6, University of Glasgow, Glasgow, UNITED
KINGDOM7
Background
Recent pre-clinical1,2 & clinical3 studies suggest micro RNAs (miRNAs) may have a role in development of (and recovery after) stroke. Identification of a miRNA signature specific to stroke
could serve to facilitate diagnosis and also provide novel therapeutic targets to improve outcomes.
We screened serum samples for candidate miRNAs in a cohort of patients with ischaemic stroke and
compared them to a cohort of patients with a stroke mimic.
Methods
Serum samples were obtained from patients presenting with suspected ischaemic stroke at 48 hours
following symptom onset. . All patients were assessed by a specialist stroke service and diagnoses
were adjudicated in a weekly meeting. A diagnosis of stroke (cases, n=15) was assigned where brain
imaging showed an ischaemic lesion in a territory relevant to symptoms. A diagnosis of non-stroke
(controls, n=15) was made where brain imaging did not and a firm alternative diagnosis was made.
Controls were age and gender matched. Total RNA was extracted and a miRNA array performed
using the Openarray platform (758 miRNA represented). Data were analysed using data-assist software &statistical comparisons made between groups where miRNA expression was measured in
>70% of at least one sample group.
Results
Of 758 miRNAs, 538 were detected in the serum samples. Comparison of the raw cycle threshold
(Ct) values of cases and controls identified 11 miRNAs which were significantly up-regulated in the
stroke population (p<0.05) (Table 1).
Conclusion
miRNA are present and detectable early after ischaemic stroke. Further, several miRNAs are differentially expressed in cases of stroke compared to age and gender matched controls presenting with
mimic. Further study is needed to validate findings in a larger cohort and to identify the pathophysiological significance of individual miRNAs.
References
1.
Dharap A et al. JCBFM. 2009;29:675–87.
2.
Jeyaseelan K et al. Stroke. 2008;39:959–66.
3.
Tan KS et al. PLoS One. 2009;4(11):e7689.
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miRNA
27a
374
331
590-5p
885-5p
93
25
19b
24
451
21

Ct Value
Non-stroke
25.8 (22-31)
26.7 (22.5-28.5)
25 (21-30)
25 (23-28)
26 (24-30)
25 (23-28)
24 (21-26)
20 (16-22)
21 (17-23)
19 (16-24)
23 (20-27)

Stroke
23.6 (20-25)
23.6(20-27)
22.5 (19.5-26.5)
24 (22-25)
24 (11.8-26)
24 (20-27)
21 (18-26)
17 (14-23)
18.5 (14-24)
17 (14-21)
21 (19-24)

Table 1 –miRNAs found to be significantly increased following stroke. Values represented as median Ct value with the Ct range in brackets.
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Cerebral augmentation induced by external counterpulsation is associated with cerebral autoregulation in ischemic stroke patients with cerebral large artery occlusive disease
W. Lin1, J. Liu2, H. W. Leung3, L. Xiong4, J. Han5, X. Chen6, L. K. Sing Wong7
Chinese University of Hong Kong, Sha Tin, HONG-KONG1, Shenzhen Institution of Advanced
Technology, Chinese Academy of Sciences, Shenzhen, CHINA2, Chinese University of Hong Kong,
HONG-KONG, HONG-KONG3, Chinese University of Hong Kong, HONG-KONG, HONGKONG4, , HONG-KONG, HONG-KONG5, , HONG-KONG, HONG-KONG6, Chinese University
of Hong Kong, Sha Tin, HONG-KONG7
Background: External counterpulsation (ECP) is a novel treatment for ischemic stroke. We found
ECP augmented blood pressure and cerebral blood flow of ischemic stroke patients with cerebral
large artery occlusive disease previously. We hypothesized that ECP-induced cerebral augmentation
was associated with impairment of cerebral autoregulation.
Methods: We recruited 30 acute ischemic stroke patients with large artery occlusive disease. Each
patient was given ECP treatment with cuff pressure of 150mmHg. Mean cerebral blood flow velocities (CBFV) of bilateral middle cerebral arteries were monitored using transcranial dopper before
ECP and during ECP respectively for 3 minutes. Continuous beat-to-beat blood pressure was simultaneously recorded. Cerebral autoregulation was evaluated using Autoregulatory index (ARI) based
on baseline blood pressure and CBFV. ECP-induced cerebral augmentation was assessed by CAI
(Cerebral Augmentation Index), which was increase percentage of mean CBFV induced by ECP
compared with baseline. Person’s correlation was used to identify the relationship between CAI and
ARI. Data was analyzed based on whether it was ipsilateral or contralateral to the infarct.
Results: Median NIHSS of stroke patients was 4 and mean time after stroke onset was 5.68 days.
Ipsilateral ARI of patients was 6.15±1.46 while contralateral ARI was 5.92±1.94. Mean CBFV of
both sides significantly increased during ECP, both p<0.01. (ipsilateral CAI: 4.85±5.67; contralateral CAI: 5.58±5.12). CAI was significantly associated with ARI on infarct ispilateral side (r=0.39,
p=0.04). No significant relationship of CAI and ARI on the contralateral side was observed.
Conclusion: Cerebral autoregulation after stroke onset affects ECP-induced cerebral flow increase
on infarct ipsilateral side. It helps to explore the application of ECP in ischemic stroke, especially in
choosing suitable patient group to reach maximal therapeutic effects of ECP on cerebral blood augmentation.

35 Acute stroke: new treatment concepts
Multimodal CT does not significantly delay intravenous rtPA
X. Huang1, K. Muir2
University of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, UNITED KINGDOM2
Background:
Multimodal CT (non-contrast CT, CT perfusion [CTP] and CT angiography [CTA]) provides additional information on arterial occlusion and tissue perfusion in acute ischaemic stroke and is a valuable research tool that may also aid clinical decisions. However, additional imaging may delay initiation of intravenous rtPA and thus potentially reduce treatment benefit. We examined delay in giving
IV thrombolysis in patients undergoing multimodal CT as part of an ongoing clinical trial comparing
thrombolytic agents that uses multimodal CT as an outcome biomarker but not a selection criterion.
Methods:
Time intervals between relevant process factors (symptom onset, hospital arrival, start and end of
multimodal CT scan, treatment initiation) were reviewed from 61 consecutive patients participating
in an acute stroke thrombolysis trial (ATTEST). Onset to treatment time (OTT) and door to needle
time (DNT) were compared with historical controls from a database of all patients who received IV
thrombolysis in 2010.
Results:
Median (IQR) times for multimodal CT patients for OTT and DNT were 197 (60) minutes and 37
(21) minutes, compared to 177.5 (77.5) minutes, and 35 (17.5) minutes respectively in the historical
control group, not significantly different (Mann-whitney U tests, p=0.09and p=0.14 respectively).
Within the multimodal CT group, OTT and DNT did not differ between the first and second half of
the study patients.
Conclusion:
Multimodal CT did not add delay in door to needle time in study patients compared to historical
controls. However, since these studies were obtained as part of a research protocol that did not require their analysis or interpretation prior to study entry (and treatment delivery), this reflects acquisition time rather than processing or interpretation time. Studies that require these additional steps
require to evaluate treatment times to ensure that they are not affected.
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A Treatment for Undifferentiated Stroke: The VitalFlow Stimulator
Conceptual Evolution in Thrombectomy? The Penumbra Separator 3D with Lesional Aspira1
2
3
4
5
6
7
M.K. Borsody , E. Schwenner , A. Garcia , R. Lara , I. Gonzalez , F. Moldonado , A. Iwamura , J. tion in Acute Stroke Treatment
Steel8, F. Castro Prado9, E. Sacristan Rock10
A. Mpotsaris1, C. Loehr2, M. Oelerich3, W. Weber4
MD-5 GmbH, Leipzig, GERMANY1, MD-5 GmbH, Leipzig, GERMANY2, Universidad Autonoma Metropolitana, Mexico City, MEXICO3, Universidad Autonoma Metropolitana, Mexico City,
MEXICO4, Universidad Autonoma Metropolitana, Mexico City, MEXICO5, Universidad Autonoma
Metropolitana, Mexico City, MEXICO6, Sutter Research Institute, Sacramento, USA7, Sutter Research Institute, Sacramento, USA8, Hospital Central Norte de Azcapotzalco, Mexico City, MEXICO9,Universidad Autonoma Metropolitana, Mexico City,

Karolinska University Hospital, Stockholm, SWEDEN1, Klinikum Vest, Recklinghausen, GERMANY2, Klinikum Vest, Recklinghausen, GERMANY3, Klinikum Vest, Recklinghausen, GERMANY4

Background and Purpose— IV rtPA therapy has limited effectiveness in the revascularization of
large artery occlusions in acute stroke.We describe our experience with the self-expanding, fully retrievable Penumbra Separator 3D device in acute stroke from large vessel occlusion. Materials and
BACKGROUND: The VitalFlow stimulator is a non-invasive medical device that increases blood
Methods—Prospective, single-center study of 20 patients with an acute ischemic stroke secondary
flow to the brain (cerebral blood flow [CBF]) by stimulating the facial nerve. The VitalFlow is beto a large artery occlusion within 9 hours from symptom onset. The occlusion sites were middle
ing developed to be simple to use, effective in ischemic stroke, and safe in ischemic and hemorrhag- cerebral artery in 9 patients, internal carotid artery terminus in 8 patients, and basilar artery in 3
ic stroke. Our preliminary experiments support these concepts.
patients. Thrombectomy was performed in 18 patients who had previously received IV rtPA, and
METHODS: A prototype VitalFlow stimulator was applied to anesthetized dogs and sheep. Normal of these, 2 patients had prior failed treatment with the Solitaire stent. One patient had prior failed
animal experiments assessed CBF using laser Doppler flowmetry and cerebral arteries with angiog- treatment with the Revive stent. All patients were followed clinically for 90 days post-procedure.
raphy. In stroke experiments, CBF was measured using contract perfusion protocols and hematoma Results—Successful revascularization defined by Thrombolysis in Cerebral Infarction grade 2a to 3
size was measured using T1 and T2 protocols on a 3T MRI. Ischemic stroke was caused by injecwas achieved in 18 of 20 (90%) treated vessels. The median time from symptom onset to revascution of autologous blood clots into the internal carotid artery (ICA) and embolization of the clot into larization was 4.4 (interquartile range 3.8 – 5.6) hours. No procedural complications occurred, and
the middle cerebral artery (MCA). Hemorrhagic stroke was caused by stereotaxic rupture of the in- no symptomatic intracranial hemorrhage was observed. Three (15%) patients died. At 90 days, 50%
tracranial ICA.
of patients showed good functional outcome (modified Rankin Scale score ≤2) and 60% of patients
RESULTS: The VitalFlow prototype did not cause adverse effects during stimulation nor lasting ef- showed composite good outcomes (mRS score ≤2, having a score equivalent to the pre-stroke mRS
fects in normal animals after recovery from anesthesia. Optimal stimulation parameters and device score if the pre-stroke mRS was higher than 2, or NIHSS score improvement of 10 or greater). Conpositioning for increasing CBF were determined in normal animals. In ischemic stroke experiments, clusion—Early results suggest that the Separator 3D, which uniquely combines a clot retriever with
VitalFlow stimulation administered 30-90 minutes after MCA occlusion in animals with confirmed
lesional aspiration, may enable safe and effective revascularization.
CBF deficits restored 80% of the lost CBF (n=9). No restoration of CBF was observed without VitalFlow stimulation (n=6). Surprisingly, in hemorrhagic stroke animals (n=3) with stable intracranial hematomas, no hematoma enlargement was observed after VitalFlow stimulation; in fact, CBF
was not increased in this condition, suggesting self-regulation of the facial nerve response.
CONCLUSIONS: Our preliminary results support the development concepts for the VitalFlow. We
intend to develop the VitalFlow as an emergency treatment for ischemic stroke that can be applied to
stroke patients prior to diagnostic evaluation.
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Molecular mechanisms of Notch mediated neuronal cell death in ischaemic stroke
Y.L. Cheng1, C.G. Sorbey2, D.G. Jo3, T.V. Arumugam4
School of Biomedical Sciences, the University of Queensland, Brisbane, AUSTRALIA1, Department of Pharmacology, Monash University, Melbourne, AUSTRALIA2, School of Pharmacy,
Sungkyunkwan University, Seoul, SOUTH KOREA3, School of Biomedical Sciences, University of
Queensland, Brisbane, AUSTRALIA4
Background: Notch is a cell surface receptor governing cell fate decision in development and has
been shown to be detrimental in ischaemic stroke when activated through g-secretase by releasing
Notch intracellular domain (NICD). Notch signalling is believed to coordinate with other pathways
to fulfil its pleiotropic roles according to the cell’s context. However, little is known about the crosstalk between these pathways during stroke in neurons, thus this study aims to investigate how Notch
signalling integrates with nuclear factor kappa B (NFkB), hypoxia-inducing factor (HIF-1a), and mitogen activated protein kinase (MAPK) pathways following stroke and in which way it contributes
to neuronal cell death.
Methods: Neuronal oxygen and glucose deprived (OGD) and middle cerebral artery occlusion
(MCAO) were used as in vitro and in vivo models of ischaemic stroke, respectively. Antagonist for
g-secretase, NFkB, HIF-1a and MAPKs were used, and cell viability and the expression of key cell
death proteins were measured and compared between control, individual treatment and combined
treatment groups. Infarct size and neuralogical score were evaluated in vivo. Immunostaining and
co-immunoprecipitation for NICD, HIF-1a and MAPKs were performed.
Results: All antagonist treated groups showed lower neuronal death than controls in response to
OGD. The combined treatment of antagonists further decreased cell death when compared to either
treatment, and it resulted in decreased levels of cleaved caspase-3, HIF-1a and MAPK expression.
NICD, HIF-1a and MAPKs were co-expressed in neurons and physical binding of NICD and HIF1a was revealed. Mice undergoing combined treatment also showed better outcomes after MCAO.
Conclusion: To exert its detrimental role conducing to neuronal death, Notch integrates with HIF-1a,
MAPK and NFkB pathways. This study provides more understanding of Notch-mediated neuronal
cell death through crosstalks with other pathways and reveal a new therapeutic target against ischaemic stroke.

39 Acute stroke: new treatment concepts
Simple and easy way using time-intensity curve of perfusion-weighted images to find salvageable penumbra in stroke patients within 12 hours of onset due to the carotid artery occlusion
T. Mori1, T. Iwata2, Y. Miyazaki3, M. Nakazaki4, Y. Takahashi5
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1, Shonan Kamakura
General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital Stroke
Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5
Background and Purpose:
It remains uncertain how to find cerebral ischemic penumbra leading to no in-hospital death but severe disability unless rescued. The aim of our study was to find time-intensity curve (TIC) pattern, a
simple and easy way of perfusion-weighted images (PWI), indicating the salvageable penumbra in
stroke patients.
Methods and Materials:
Included were patients 1) who were admitted within 12 hours of onset between Jan 2006 and December 2012, 2) in whom emergency MRA suggested the affected carotid artery occlusion and
3) who did not undergo any reperfusion therapy. We assessed, NIHSS on admission (NIHadm),
DWI-ASPECT score, TIC parameters, NIHSS on the 7th day (NIH7th), and in-hospital death (iHD).
Early neurological improvement (ENI) was defined as NIHadm - NIH7th of more than 4 or NIH7th
of less than 5. TICs were generated on region of interests set at symmetrical positions of the bilateral MCA territories. We measured the time to peak (TP) and the peak value (PV) of bilateral TICs.
Comparing the affected side (a) with the contralateral side (c), we defined TPa-TPc as TP_delay and
PVa/PVc x100 as PV%. Relationship between TIC parameters, ENI and iHD were assessed.
Results:
Sixty-nine patients were analyzed. Average age was 79 years. Median ASPECTS was 3, NIHadm
20, NIH7th 22, TP_delay 6.2 s and PV% 50%. Twenty-six patients (37.7%) died during hospitalization. TP_delay and PV% were significantly correlated with ENI and iHD. In no-ENI and ENI
groups, lower 10% point of TP_delay were 2.7 and 1.0 s. ROC curves showed that cut-off points of
PV% for ENI and in-hospital death were 85 and 50%, respectively. Among 44 patients with TP_delay of 2 sec or more and PV% of 85% or less, 41 (93%) had no-ENI. Among the 44 patients, 21 with
PV% of 50% or less died during hospitalization.
Conclusion:
The TIC pattern of TP_delay of 2 sec or more and PV% of 85% or less and more than 50% may indicate a salvageable ischemic penumbra.
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Safety, Tolerability and Pharmacokinetics of MCI-186 in Patients with Acute Ischemic Stroke:
a New Dose Regimen of Bolus plus 72-Hour Intravenous Infusion
M. Kaste1, S. Murayama2, T. Tatlisumak3, G. Ford4, P.J. Koudstaal5, M. Walters6
MCI-186 Study Group
Helsinki University Central Hospital, Helsinki, FINLAND1, Mitsubishi Tanabe Pharma Co., Tokyo, JAPAN2, Helsinki University Central Hospital, Helsinki, FINLAND3, Newcastle University,
Newcastle, UNITED KINGDOM4, University Hospital Rotterdam, Rotterdam, THE NETHERLANDS5, University of Glasgow, Glasgow, UNITED KINGDOM6
Background and purpose MCI-186 (edaravone) is the first free radical scavenger approved (Japan
2001) for the treatment of patients with acute ischemic stroke (AIS). We investigated the safety (it
was the primary outcome of the trial) and plasma levels of a new regimen (bolus plus infusion) and
a new formulation of MCI-186 in patients with AIS, and the effects of the treatment on early improvement and on 3-month outcome.
Methods In a double-blind, placebo-controlled trial, 2 different dosing regimens (loading dose 0.08
mg/kg + 0.2 mg/kg/h Cohort I; loading dose 0.16 mg/kg + 0.4 mg/kg/h Cohort II) were administered in 2:1 (drug/placebo) as 72-hour IV infusion to two groups of 18 patients with AIS. Adverse
events (AEs), plasma concentrations, National Institute of Health Stroke Scale (NIHSS) at 72 hours,
3-month Barthel Index (BI), Modified Rankin Scale (mRS) and Glasgow Outcome Scale (GOS)
were assessed. Admission NIHSS of patients in Cohort I and II and in placebo treated patients (Cohort PL) were 5, 5 and 6, and the mean age of patients 65, 63 and 69 years, respectively.
Results There were no deaths. Two serious treatment-related AEs (TRAEs) occurred (2 gout flares
in one patient of Cohort II). All other TRAEs were mild or moderate and transient; in Cohort I 6 patients had 10, in Cohort II 5 patients had 7 and in Cohort PL 5 patients had 9 such TRAEs. Plasma
MCI-186 therapeutic range is considered to be 250-1000 ng/mL. After the initiation of IV infusion
the plasma concentration of MCI-186 reached a steady state at an aimed level within 24 hours in
Cohorts I and II. At the end of 72-hour infusion the mean plasma concentrations were 391 ng/mL
(Cohort I) and 1595 ng/mL (Cohort II) and declined rapidly thereafter. Patients of Cohort II showed
a trend towards greater improvement of NIHSS at 72 hours and towards a better 3-month BI, mRS
and GOS.
Conclusions The new dose regimen was safe and well-tolerated. The results support further trials of
MCI-186 in patients with AIS.
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Double-Blind, Placebo-Controlled, Clinical study to Investigate the Safety and Efficacy of
NeuroAid on Motor Recovery after Ischemic Stroke
H. Pakdaman1
Shahid Beheshti University of Medical Sciences, Tehran, IRAN1
Background: To date, no effective treatment has been found for reducing stroke-induced disability.
NeuroAid as a Traditional Chinese Medicine has been developed to aid post-stoke recovery. Our
study aim was to investigate the safety and efficacy of NeuroAid on motor recovery after ischemic
stroke.
Methods: In a double-blind, placebo-controlled clinical trial study on 150 patients with a recent (less
than 3 month) ischemic stroke, patients were given either NeuroAid (100 patients) or placebo (50
patients), 4 capsules 3 times a day, as an add-on to standard medication of post stroke for 3 months.
The patients have visited at the beginning and every 10 days in the first months and every two weeks
in the second and third month. The efficacy endpoint was improvement of impairment of the affects
upper and lower limbs as assessed on the Fugl-Meyer Assessment (FMA). Patients were categorized
into 3 subgroups according to their baseline FMA score at initiation of the clinical trial: severe (055), moderate (56-80) and mild (81-100).
Results: Baseline characteristics for gender, age and elapsed time from stroke onset and risk factors
were not significantly different between two groups (p>0.05). There were no difference in FMA
score at baseline; 53.69±23.01 in the NeuroAid and 54.96±24.27 in the control group, p=0.755.
FMA scores increases significantly in NeuroAid comparing to controls in 4th week (77.13±19.22
vs. 63.50±24.21;p<0.001), 8th week (82.51±14.27 vs. 72.06±21.41; p=0.001) and 12th week
(86.22±12.34 vs. 82.78±14.93;p<0.001) after medication. Repeated measured analysis showed statistically difference in FMA during 12 months between two groups (p<0.001). Patients showed a
good tolerability to treatment and adverse events were mild and transient.
Conclusion: NeuroAid showed better motor recovery than placebo and was safe on top of standard
ischemic stroke medication. It was more effective in motor recovery in subjects with severe and
moderate than mild patients.
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Statin pretreatment reduces the risk of early recurrent stroke in patients with large-artery
atherosclerotic infarction
G. Tsivgoulis1, I. Heliopoulos2, K. Vadikolias3, D. Athanasiadis4, M. Flamouridou5, A. Andrikopoulou6, A. Mitsoglou7, P. Dalos8, C. Arvaniti9, G.S. Georgiadis10, M.K. Lazarides11, S.N. Vasdekis12, K.
Voumvourakis13, L. Stefanis14, C. Piperidou15
Department of Neurology, Democritus University of Thrace,, Alexandroupolis, GREECE1, Department of Neurology, Democritus University of Thrace,, Alexandroupolis, GREECE2, Department
of Neurology, Democritus University of Thrace,, Alexandroupolis, GREECE3, Vascular Unit, Third
Department of Surgery, School of Medicine, University of Athens School, Athens, GREECE4, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE5, Second Department of Neurology, School of Medicine, University of Athens School,, Athens, GREECE6, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE7, Department
of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE8, Second Department of
Neurology, School of Medicine, University of Athens School,, Athens, GREECE9,
Department of Vascular Surgery, Democritus University of Thrace, Alexandroupolis, GREECE10,
Department of Vascular Surgery, Democritus University of Thrace, Alexandroupolis, GREECE11,
Vascular Unit, Third Department of Surgery, School of Medicine, University of Athens School,
Athens, GREECE12, Second Department of Neurology, School of Medicine, University of Athens
School,, Athens, GREECE13, Second Department of Neurology, School of Medicine, University of
Athens School,, Athens, GREECE14, Department of Neurology, Democritus University of Thrace,
Alexandroupolis, GREECE15
Background&Purpose: Large-artery atherosclerotic stroke (LAA) has a substantially higher risk of
early recurrent stroke in comparison to other acute ischemic stroke (AIS) subtypes. Observational data indicate that pretreatment with statins appear to improve acute stroke outcomes including
mortality and early neurological deterioration. We sought to investigate whether pretreatment with
statins was associated with a low risk of early recurrent stroke in patients with AIS due to LAA.
Subjects&Methods: Consecutive patients with acute LAA were evaluated at two tertiary care stroke
centers over a 4 year period. Demographic characteristics, vascular risk factors and secondary prevention therapies were documented. Stroke severity at hospital admission was assessed using the
NIHSS-score. The outcome of interest was recurrent stroke during 30-day follow-up. Recurrent
stroke were classified according to TOAST criteria. Statistical analyses were performed using the
Kaplan-Meier product-limit method and multivariate logistic regression models.
Results: A total of 209 patients with acute cerebral ischemia due to LAA (mean age 65±14 years,
58% men, median admission NIHSS-score 7 points, interquartile range 4-10) were evaluated. Pretreatment with statins was identified in 83 (40%) individuals. The cumulative 30-day recurrence rate
was lower in patients with statin pretreatment (2.2%; 95%CI:0.0-5.5) compared to the rest (11.2%;
95%CI:5.7%-16.7%; p=0.019). On multivariate logistic regression models adjusting for potential
confounders pretreatment with statins was associated with a lower likelihood of 30-day recurrent
stroke (OR: 0.11, 95%CI: 0.02-0.52; p=0.006), while diabetes mellitus (OR: 5.59, 95%CI: 1.8217.19; p=0.003) and coronary artery disease (OR: 3.29, 95%CI: 1.00-10.79; p=0.049) were related
to higher odds of 30-day recurrent stroke.
Conclusions: Our pilot data indicate that in acute patients with LAA infarction statin pre-treatment
was associated with reduced early risk of recurrent stroke. These findings support the hypothesis
that treatment statins in the acute setting of cerebral ischemia may prove beneficial.

Poster Session Red

299

22. European Stroke Conference
43 Acute stroke: new treatment concepts
Thrombolytic treatment and early outcome after unclear onset stroke: Data from the Austrian
Stroke Unit Registry
R. Topakian1, L. Seyfang2, F.T. Aichner3
Department of Neurology, Academic Teaching Hospital Wagner-Jauregg, Linz, AUSTRIA1,
Gesundheit Oesterreich GmbH, Bundesinstitut für Qualität im Gesundheitswesen, Vienna,
AUSTRIA2, Department of Neurology, Academic Teaching Hospital Wagner-Jauregg, Linz,
AUSTRIA3
Background: Data on the optimal management and early outcome in patients with unclear onset
(UOS) are sparse. To date, the vast majority of patients with UOS are being excluded from thrombolytic treatment (TT). We evaluated the impact of TT on early outcome after UOS in patients captured in the Austrian Stroke Unit Registry. Methods: UOS patients who received TT (n=282) and
UOS patients without TT (n=846) were matched in a 1:3 ratio for age, sex, pre-stroke modified
Rankin Scale score, and baseline National Institute of Health Stroke Scale (NIHSS) score. Only
patients with baseline NIHSS 5-25 were included. Early outcome was assessed at the time of discharge from the stroke unit. Results: Magnetic resonance imaging was more often used as initial imaging modality in UOS patients undergoing TT compared to patients without TT (30.1% vs. 11.9%;
p<0.001). Prior stroke and diabetes were less frequent stroke risk factors in the TT group (p<0.05),
while cardioembolic stroke subtype was more frequent in the TT group (p<0.001). Substantial early
neurological improvement defined as a NIHSS score reduction of ≥4 points was significantly more
frequent in patients with TT compared to patients without TT (54.3% vs. 39.7%, p<0.001). However, rates of symptomatic intracerebral haemorrhage (SICH) were higher in the TT group (5.3%
vs. 2.5%; p<0.01). Conclusion: A large proportion of UOS patients benefit from TT and develop
substantial early neurological improvement. However, TT in UOS patients is associated with higher
risk of SICH. Large trials are needed to further elucidate safety and efficacy of TT after UOS and to
identify subgroups of patients who may benefit from TT without increased risk of SICH.
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Use of intra-arterial mechanical thrombectomy for acute middle cerebral artery occlusion
yields similar primary recanalization but more successful reperfusion compared to fibrinolysis
J.S. Lee1, S.J. Lee2, S.W. Lee3, J.M. Hong4, Y.C. Lim5, S.Y. Kim6
Ajou University School of Medicine, Suwon, SOUTH KOREA1
Background: Mechanical thrombectomy devices have been recently developed and approved for
recanalization of intracranial arterial occlusions. Here, we investigated the usefulness of mechanical thrombectomy for effective revascularization of acute middle cerebral artery trunk occlusion
(MCAO).
Methods: Thirteen patients with acute ischemic stroke secondary to MCAO who underwent intra-arterial mechanical thrombectomy using the Penumbra system (n = 9) or Solitaire retrieval stent (n
= 6) were assigned to the thrombectomy group, and 22 patients who underwent intra-arterial (IA)
urokinase infusion (mean dose, 261,818 U) were assigned to the fibrinolytic group. Radiologic and
clinical outcomeswere evaluated and compared between the groups.
Results: The baseline characteristics did not differ between the groups. Intravenous recombinant
tissue plasminogen activator was infused in 61.5% and 68.2% of patients in the thrombectomy and
fibrinolytic groups, respectively (p=0.689). Recanalization of the primary arterial occlusive lesion
(AOL) was almost completely achieved in both the thrombectomy and fibrinolysis groups (AOL
grade II–III, 92.3% vs. 90.9%, respectively; p=0.521).However, successful cases of cerebral reperfusion (thrombolysis in cerebral ischemia, grade IIb–III) were greater in the thrombectomy than in
the fibrinolysis group (92.3% vs. 59.1%, respectively; p=0.036). Cases of parenchymal hematoma
development were lower in the thrombectomy than in the fibrinolytic group (15.4% vs. 38.1%, respectively, p=0.158). The clinical outcome was more favourable in the thrombectomy than in the
fibrinolysis group (modified Rankin Scale [mRS] 0, 36.4% vs. 0%; mRS 6, 9.1% vs. 30.0%, respectively; p=0.028).
Conclusion: Mechanical thrombectomy was effective for both recanalization and reperfusion in
acute MCAO cases, and the possibility of successful reperfusion is greater with this technique than
by IA fibrinolysis.

London, United Kingdom 2013
45 Acute stroke: new treatment concepts
Safety and efficacy of Sonothrombolysis in Acute Ischemic Stroke – experience from Chennai,
India.Safety and efficacy of Sonothrombolysis in Acute Ischemic Stroke – experience from
Chennai, India.
S.M. Rajappa1, S. Sivakumar2
Cerebrovascular and Vasculitis Research Foundation, Chennai, INDIA , CVRF, CHENNAI,
INDIA2
1

Background
Early recanalization which is a powerful predictor of stroke outcome, is seen with with i.v. tissue
plasminogen activator (tPA) in about 28% of cases. Sonothrombolysis (combined thrombolysis with
i.v. tPA and continuous 2 MHz Transcranial Doppler (TCD) offers additional benefit.
Objective
We sought to investigate whether early recanalization occurred and stroke outcome improved by
Sonothrombolysis in acute ischemic stroke.
Design/Methods
Prospective, interventional study from a Stroke center at Chennai, India from 2002 till 2012. 176
patients underwent Sonothrombolysis within 3 hours of symptom onset. Patients were followed up
between 18-120 months. After an informed consent, TCD monitoring of recanalization was conducted for 2 hours, using a head frame and attachable 2 MHz TCD probes obtained from Spencer Technologies, Seattle, WA. The relative contribution of clinical, TCD and MRI / CT scan information on
stroke outcome were evaluated. Improvement in modified Rankin Scale Score (mRSS), was used as
a measure of good outcome after sonothrombolysis. Safety end point was symptomatic intracerebral
hemorrhage (sICH) within 72 hours of treatment. Primary combined end point was complete recanalization on TCD or dramatic clinical recovery. Secondary end points were recovery at 24 hours
and outcome at 3 months by mRSS.
Results
There were 104 men and 72 women. In 54.8% of patients, the median time to treatment was 0-90
min and in 45.2 % the treatment time was 91-180 min. The Median time from stroke onset to tPA
treatment was 1 hour and 53 min. The Median time from Emergency Room arrival to tPA was 56
min. Median NIHSS score before tPA 13.4. Dramatic recovery was seen in 23.38%. Functional independence (MRSS 0-1) was present in 31.45 % & (MRSS 0-2) in 19.35 %. Functional Dependence
(MRSS 3-5) was noted in 20.16%. 2.4% developed symptomatic intracerebral hemorrhage (sICH)
and 1.4 % of patients expired.
Conclusions
A high incidence of intracranial stenosis were present. Sonothrombolysis enhances the benefits of iv
tPA. TCD may be helpful in selecting patients for combined i.v. and intra-arterial thrombolysis.

46 Acute stroke: new treatment concepts
Erythropoietin serum level in patients with atherosclerotic symptomatic and asymptomatic carotid stenoses
A. A. Shmonin1, L.N. Stukova2, E.A. Bondareva3, E.V. Melnikova4, Y.V. Emanuel5
Saint-Petersburg I. P. Pavlov State Medical University, Saint-Petersburg, RUSSIAN FEDERATION1, Saint-Petersburg I. P. Pavlov State Medical University, Saint-Petersburg, RUSSIAN FEDERATION2, Saint-Petersburg I. P. Pavlov State Medical University, Saint-Petersburg, RUSSIAN
FEDERATION3, Saint-Petersburg I. P. Pavlov State Medical University, Saint-Petersburg, RUSSIAN FEDERATION4, Saint-Petersburg I. P. Pavlov State Medical University, Saint-Petersburg,
RUSSIAN FEDERATION5
Background. It is generally held that high serum level of protective cytokines (for example IGF)
can reduce cerebral injury in patients with high risk of cerebrovascular disease. We hypothesized
that high erythropoietin serum level can associated with low frequency of transient ischemic attack
(TIA) and stroke occurrence. Methods. We searched 123 patients aged 50-80 years with bilateral or
unilateral 60-99% atherosclerotic internal carotid artery stenoses. Our exclusion criteria were acute
stroke or TIA, diabetes, carotid occlusion, history of heart or vascular surgical intervention, history
of stroke in posterior circulation, systemic diseases, oncology, hematologic diseases, dementia or
severe cognitive impairment and atrial fibrillation. Only 40 patients didn’t have exclusion criteria
and were included in our investigation. The control group consisted of 11 patients without carotid
artery stenoses and exclusion criteria. We used a duplex ultrasound scanning for carotid artery stenoses verification and a typical immunopherment analysis to test erythropoietin serum level. Statistical analyses were performed with Mann-Whitney test. Results. Erythropoietin serum level in patients with carotid stenoses was 9,43±4,3 IU/ml and it didn’t significantly differ from control group
- 7,68±2,7 IU/ml (р>0,05). All results were in reference range. Our hypothesis was not confirmed.
But we got higher erythropoietin serum level in patients with symptomatic carotid stenoses 10±4,5
IU/ml than in group with asymptomatic carotid stenoses - 6,5±1,8 IU/ml (р<0,05). These findings
demonstrate that TIA and stroke can lead to increase of erythropoietin serum level in patients with
carotid stenoses. Function of this phenomenon requires further investigations. Conclusions. Frequency of TIA and stroke occurrence isn’t associated with erythropoietin serum level in patients
with carotid stenoses. Erythropoietin serum level was higher in patients with symptomatic carotid
stenoses than in group with asymptomatic carotid stenoses. Keywords: atherosclerosis, carotid artery stenosis, erythropoietin serum level, transient ischemic attack, stroke, humans.
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Cerebral Flow Augmentation and outcomes in acute ischemic stroke patients with moderate
severity stroke and good baseline ASPECTS: a post-hoc analysis of the SENTIS trial
M. Goyal1, M. Eesa2, A.M. Demchuk3, J. Modi4, T. Stewart5, K. Zander6, L. Thackeray7, B.K. Menon8, M. Almekhlafi9, A. Shuaib10

48 Acute stroke: new treatment concepts
Telemedicine – is tele-EEG, tele-electrophysiology and telecytology possible – a feasibility study
U.K. Meyding-Lamade1, E. Craemer2, F. Idris Hj Fitri3, N. Ahmad4, D. Durani Hj binti Ain5, B.
Bassa6, T. Lenhard7, C. Jacobi8, C. Mohs9, B. Kress10

University of Calgary, Calgary, CANADA1-10

Krankenhaus Nordwest GmbH, Frankfurt, GERMANY1, Krankenhaus Nordwest GmbH,
Frankfurt, GERMANY2, Universiti of Brunei Darussalam, Gadong, BRUNEI DARUSSALAM3,
Universiti Brunei Darussalam, Gadong, BRUNEI DARUSSALAM4, Brunei Darussalam, Gadong,
BRUNEI DARUSSALAM5, Krankenhaus Nordwest, Frankfurt, GERMANY6, Universitätsklinikum
Heidelberg, Heidelberg, GERMANY7, Krankenhaus Nordwest, Frankfurt, GERMANY8, Krankenhaus Nordwest, Frankfurt, GERMANY9,
Krankenhaus Nordwest, Frankfurt, GERMANY10

Background: Small ischemic core at presentation as determined by baseline Alberta Stroke Program
Early CT Score (ASPECTS) is an important determinant of outcomes after acute ischemic stroke.
Given the considerable variation in clinical stroke severity; this together with the ASPECTS can be
important factors determining long-term prognosis. Cerebral flow augmentation with the NeuroFlo
device may be an alternative therapy for patients outside the traditional time windows for endovascular therapy or with challenging vascular access. We present an exploratory post hoc analysis in the
category of patients with small core and moderate severity stroke category as determinants on outcomes from the SENTIS trial.
Methods: SENTIS was a randomized, prospective, multicenter trial designed to compare standard
stroke treatment with and without NeuroFlo treatment in stroke patients with baseline NIHSS scores
of 5-18 in where treatment could be initiated within 14h of symptom onset. Long-term outcome was
measured with mRS at 90 days. We compared the 90-day mRS outcome in patients with moderate
severity stroke (NIHSS 8-15) and good baseline ASPECTS (7-10) between treatment and control
arms.
Results: A total of 515 patients were enrolled in the SENTIS trial. Of these 152 patients had a small
core (ASPECTS 7-10) with NIHSS 8-15. There were 79 patients in the treatment group [mean age
67.1±14.9;median NIHSS 11] and 72 patients in the control arm [mean 68.0±14.3;median NIHSS
10] and no imbalances in baseline characteristics with either arm. A good outcome as defined by
mRS 0-2 was seen in 52.2% of the treatment arm and 41.4% of the non-treatment arm(Fig). A
3-level shift analysis for the three mRS groups 0-2/3-4/5-6 (Cochran-Mantel-Haenszel test) showed
a p-value of 0.14(Fig 1).
Conclusions: This exploratory post-hoc analysis suggests that there is a trend towards good outcomes in moderate severity stroke patients with good baseline ASPECTS score when treated with
the NeuroFlo device.
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Background:Stroke is a major public health problem; the availability of specialized acute neurological departments and stroke units is crucial for survival of patients, but not reached yet in many parts
of the world.A high end class stroke and teaching network by the help of telemedicine is established
by a transcontinental cooperation between the Department of Neurology and Neuroradiology, Krankenhaus Nordwest (KHNW), Frankfurt/Main, Germany and Jerudong Park Medical Centre (JPMC),
Brunei Darussalam since 07.2010.
Successful treatment of stroke includes differential diagnosis techniques, we need the whole spectrum of special neurological laboratories, EEG, Electrophysiology as well as all examination of
CSF. This pilot study was conducted to validate the feasibility of tele-electrophysiology, tele-cytology and tele-electroencephalography carried out between KHNW and JPMC, which is separated by
a distance of 12,000km.
Methods: 20 randomly selected patients for tele-electrophysiology, 10 EEG´s and 10 samples of
CSF were examined in both hospitals and were analyzed by both. Somatosensory evoked potential
on the median nerve of the arm and tibial nerve of the leg and the nerve conduction were examined,
CSF samples were analyzed via a secure internet connection from JPMC to KHNW.
Results: The tele-electrophysiological part exhibits that findings made by neurologists from
both sides are identical, also the cytological part shows that both sides made the same results; the
tele-eletroencephalographical part shows also feasibility although there was a considerable inter-rater variability.
Conclusion: All these studies revealed that evaluation of tele-cytology, tele-electroencephalography
and tele-electrophysiology is feasible.
The quality of diagnosis and treatment of acute stroke depends on the ability to recognize know and
treat differential diagnosis and stroke mimics – therefore the whole spectrum of neurological laboratories is urgently needed.
As there is a lack of neurological knowledge in many areas of the world, this might be a useful future tool to deliver expert advice from one part of the world to another part of the world.

London, United Kingdom 2013
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Safety and 12-months outcome of carotid endarterectomy versus carotid stenting in acute
stroke patients: a single center experience.
A. Rocco1, M. Diomedi2, S. Di Legge3, F. Sallustio4, R. Gandini5, E. Pampana6, A. Ippoliti7, B.
Rizzato8, G. Koch9, D. Samà10, S. Napolitano11, P. Stanzione12

50 Acute stroke: new treatment concepts
Cerebral Flow Augmentation and outcomes in acute ischemic stroke patients with good baseline ASPECTS and absence of M1 occlusion: a post-hoc analysis of the SENTIS trial
M. Goyal1, M. Eesa2, A.M. Demchuk3, J. Modi4, T. Stewart5, K. Zander6, L. Thackeray7, B.K. Menon8, M. Almekhlafi9, A. Shuaib10

Department of Neuroscience, University of Tor Vergata, Rome, ITALY1, Department of Neuroscience, University of Tor Vergata, Rome, ITALY2, Stroke Unit, Department of Neuroscience, University of Tor Vergata, Rome, ITALY3, Stroke Unit, Department of Neuroscience, University of Tor
Vergata, Rome, ITALY4, Department of Diagnostic Imaging, Molecular Imaging, Interventional Radiology and Radiation Therapy, University of Tor Vergata, Rome, ITALY5, Department of Diagnostic Imaging, Molecular Imaging, Interventional Radiology and Radiation Therapy, University of Tor
Vergata, Rome, ITALY6, Division of Vascular Surgery, Department of Surgical Sciences, University
of Tor Vergata, Rome, ITALY7, Stroke Unit, Department of Neuroscience, University of Tor Vergata,
Rome, ITALY8, Stroke Unit, Department of Neuroscience, University of Tor Vergata, Rome, ITALY9,
Stroke Unit, Department of Neuroscience, University of Tor Vergata, Rome, ITALY10, Stroke Unit,
Department of Neuroscience, University of Tor Vergata, Rome, ITALY11, Stroke Unit, Department
of Neuroscience, University of Tor Vergata, Rome12

University of Calgary, Calgary, CANADA1-10
Background: Baseline ASPECTS is an important determinant of outcomes after acute ischemic
stroke. Outcomes in patients with proximal occlusions are dependent on the quality of recanalization. Cerebral flow augmentation with the NeuroFlo device may be an alternative therapy for
patients outside the traditional time windows. We present an exploratory post hoc analysis in the
category of patients with small core and mild to moderate severity stroke in the absence of M1 occlusion.
Methods: SENTIS was a randomized, prospective, multicenter trial designed to compare standard
stroke treatment with and without NeuroFlo. We included patients with NIHSS 5-15, with no M1
occlusion based on vascular imaging. We also analyzed a larger cohort of patients with NIHSS 5-10,
with the premise of a low likelihood of having an M1 occlusion. Both groups had baseline ASPECTS score of 7-10. 90-day mRS was compared in both groups.
Results: 515 patients were enrolled in the SENTIS trial. Vascular imaging identified 71 patients with
ASPECTS 7-10 and NIHSS 5-15 and no M1 occlusion. A second analysis was performed on 172 patients that had a small core (ASPECTS 7-10) with NIHSS 5-10, with a low likelihood of having M1
occlusion. In those patients with moderate stroke and no M1 occlusion, 56.7% in the treatment arm
had good outcome vs 42.5% in the control arm (Figure 1a). In the larger group with no vascular imaging 71.6% of patients in the treatment arm had a good outcome (mRS 0-2) as opposed to 60.9% in
the control arm (Figure 1b). The 3-level shift analysis showed a p-value of 0.09 and 0.24 respectively (Cochran-Mantel-Haenszel test).
Conclusions: This exploratory post-hoc analysis suggests that there is a trend towards good outcomes in mild to moderate severity stroke patients with good baseline ASPECTS score and with a
low likelihood of having an M1 occlusion when treated with the NeuroFlo device.

Background: Carotid endarterectomy (CEA) remains the gold standard for secondary stroke prevention in symptomatic extracranial carotid artery disease (ECAD). Recent single-center reports have
evaluated the risk and benefits of CEA and/or carotid artery stenting (CAS) performed within few
days after stroke onset showing encouraging results. The aim of this study was to compare peri and
postprocedural complications and 12-months clinical outcome of CAS versus CEA in patients admitted for an acute TIA or stroke attributable to ECAD.
Methods: We prospectively evaluated TIA and stroke patients admitted in the stroke unit of the University of Rome Tor Vergata. National Institute of Health Stroke Scale (NIHSS) score, modified
Rankin Scale (mRS), magnetic resonance (MR) imaging and MR-angiography or computed tomography (CT) and CT angiography were timely performed on admission. Patients with symptomatic
extracranial carotid artery stenosis were selected for CAS or CEA based on vessel and plaque morphology, age, degree of stenosis and comorbidities. Periprocedural and post-procedural adverse
event soon after the procedure and in the next 12 months follow–up was reported.
Results: 89 patient were evaluated. 49 in CAS group and 40 in CEA group (70+/-12.3 years vs 68+/8.77). CAS patients were treated later in comparison with CEA (3.86+/-3.46 days vs 1.90+/-3.74;
p=0.01) and were more severe at onset (NIHSS 6(0-20) vs 3(0-12); p=0.02). Hospitalisation length
was greater in CEA patients (8,17+/-4,97 days vs 7.55+/-3,09; p=0.06). Periprocedural complications (death, stroke, brain and systemic haemorrhages, arrhythmias or hypotension) were more frequent in CAS group, especially in aged patient. The two groups showed similar functional outcome
at 6 and 12 months.
Conclusion: Based on our and previous experiences, although CEA remain the first choice, CAS
could be considered as a valid alternative procedure in acute stroke patients with contraindications
for surgery.
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Multimodal endovascular treatment of acute large vessel ischemic strokes
A.V. Khripun1, M.V. Malevannyi2, Ya.V. Kulikovskikh3
Regional vascular center, Rostov-on-Don, RUSSIAN FEDERATION1, Regional vascular center,
Rostov-on-Don, RUSSIAN FEDERATION2, Regional vascular center, Rostov-on-Don, RUSSIAN
FEDERATION3
Background: Large vessel ischemic strokes are associated with poor prognosis in conventional treatment. We evaluated the safety and efficacy of the combined use of different endovascular techniques
in treating acute stroke.
Methods: The prospective analysis of endovascular treatment of 14 patients with acute ischemic
stroke was performed. The neurological outcomes were assessed using the National Institutes of
Health Stroke Scale (NIHSS) and the modified Rankin Scale.
Results: The mean patient age was 59.6+/-7.4 years, 12 (85.7%) were males. At admission the median NIHSS score was 17 with a range of 14 to 29. Eight (57.1%) patients had extracranial internal
carotid artery occlusion, 4 (28.7%) – occlusion of intracranial ICA, 1 (7.1%) - tandem occlusion
of intracranial vertebral and basilar arteries and 1 (7.1%) patient had subtotal stenosis of basilar artery. Five (35.7%) patients underwent intravenous thrombolysis with no clinical effect. Intra-arterial thrombolysis was performed in 13 (92.9%) patients, thrombectomy and thrombaspiration – in
8 (57.1%), stenting – in 13 (92.9%). Thirteen (92.9%) patients underwent multimodal intervention.
Proximal cerebral protection during endovascular management was used in 12 (85.7%) cases. The
mean time from symptom onset to recanalization was 324.3+/-78.6 minutes. The mean procedure
time was 54.7+/-32.8 minutes. Recanalization rate with TICI-3 flow was archived in 92.9% of patients. The median NIHSS scores were 10 (range: 6-16) at 24 hours, 6 (range: 0-12) at 1 month, 4
(range: 0-10) at 3 month and 4 (range: 0-8) at 12 months. At 12 months, 71.4% of the patients had a
modified Rankin Scale score </= 2. The mortality rate was 7.1%.
Conclusions: Multimodal endovascular treatment of acute large vessel ischemic stroke is safe and
effective. Combining of different endovascular techniques demonstrated high recanalization rates
and was associated with high rate of good outcomes in patients with severe neurologic deficit.
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Differences in cardiovascular risk factors and socioeconomic status do not explain the increased risk of death after stroke in diabetic patients – results from the Swedish Stroke Register
M. Eriksson1, K. Asplund2, M. Eliasson3
Figure 1.
Clinical case of acute stroke due to ICA occlusion. The result of intra-arterial thrombolysis and angioplasty.

Figure 2.
Clinical case of acute stroke due to basilar artery occlusion. The result of intra-arterial thrombolysis,
thromborhexis and stenting.

Department of Statistics, USBE, Umeå University, Umeå, SWEDEN1, Department of Public
Health and Clinical Medicine, Umeå University, Umeå, SWEDEN2, Department of Public Health
and Clinical Medicine, Umeå University, Umeå, SWEDEN3
Background: The diabetes prevalence is higher in low socioeconomic groups and diabetes is associated with an increased risk of stroke and stroke mortality. This nationwide study compared survival
after stroke in diabetic and non-diabetic patients, and analyzed if differences in cardiovascular risk
factors, acute stroke management and socioeconomic status could explain inequalities.
Methods: The study included 155 806 first-ever stroke patients from the Swedish Stroke Register
(Riks-Stroke) 2001-2009. Individual patient information on socioeconomic status (education, income and country of birth) was retrieved from Statistics Sweden. Survival was followed until December 31, 2010 (0-10 years). Multivariable Cox regression models with censored data were used
to analyze survival, adjusting for differences in background characteristics, in-hospital treatment
(stroke unit care and thrombolysis), and socioeconomic status.
Results: Of 155 806 first ever stroke patients, 29 580 (19%) had diabetes. Diabetic patients were
more often men, living in institution, dependent in ADL before stroke, having atrial fibrillation or
antihypertensive drugs before stroke. Smoking and hemorrhagic stroke were less common among
diabetic patients. Diabetic patients were less likely to receive thrombolysis, had lower income and
education than non-diabetic patients and were more often born outside of Sweden.
The risk of death after stroke was increased in diabetic stroke patients (OR: 1.23, 95% CI: 1.211.26), more markedly so in younger patients and in women. Differences in background characteristics, cardiovascular risk factors, in-hospital treatment or socioeconomic status did not explain the
increased risk of death after stroke (OR 1.29, 95% CI: 1.26-1.31 after adjustments).
Conclusion: Differences in cardiovascular risk factors, acute stroke management and socioeconomic
status do not explain the lower long-term survival after stroke in diabetic compared to non-diabetic
patients.
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In hospital mortality of stroke patients admitted during off-hours is non-inferior to patients
admitted during working hours.
M.P. Tuinman1, E.G.A. van Golde2, R.P. Portier3, I.L.H. Knottnerus4, H.M. Droste5, J. van der
Palen6, P.J.A.M. Brouwers7
Department of Neurology, Medisch Spectrum Twente., Enschede, THE NETHERLANDS1,
Department of Neurology, Medisch Spectrum Twente., Enschede, THE NETHERLANDS2, Department of Neurology, Medisch Spectrum Twente., Enschede, THE NETHERLANDS3, Department of
Neurology, Medisch Spectrum Twente., Enschede, THE NETHERLANDS4, Department of Neurology, Medisch Spectrum Twente., Enschede, THE NETHERLANDS5, Department of Epidemiology,
Medisch Spectrum Twente., Enschede, THE NETHERLANDS6, Department of Neurology, Medisch
Spectrum Twente., Enschede, THE NETHERLANDS7
BACKGROUND: Previous studies report worse outcome of stroke patients admitted during offhours (OH) compared to working hours (WH) which is attributed to reduced staff levels. Upgrading
staff levels is expensive and many studies didn’t take stroke severity into account. Therefore we
examined whether in hospital mortality of patients admitted during OH was non-inferior to patients
admitted during WH, after adjustment for stroke severity.
METHODS: This retrospective cohort study analyzed patients included in the Enschedese Stroke
Service, an ongoing patient-linked database of all stroke patients admitted to a teaching hospital in
Enschede, the Netherlands. Analysis was done on the whole group and separately on patients with
ischemic or hemorrhagic stroke. Patients were categorized by time of admission, during WH (weekdays 08:30 – 17:00) or OH. In hospital mortality was compared, adjusted for vascular risk factors
and stroke severity. Both clinical severity at admission (NIHSS-score and Glasgow Coma Scale)
and characteristics of brain imaging (dense vessel sign and mass effect) were examined. We chose a
non-inferiority margin of 5%.
RESULTS: Overall, 3667 patients were studied, admitted from January 2003 until November 2012
(OH-group: n=1879 [51.2%]). In hospital mortality during OH was 6.5% compared to 7.0% during
WH (p=0.525). The OH-group had a higher NIHSS-score (p=0.018) and more frequent a dense vessel sign on brain imaging (p=0.005). The adjusted Hazard Ratio of in hospital mortality during OH
was 0.740 (95%-CI: 0.576-0.952) for the whole group, 0.727 (95%-CI: 0.523-1.011) for ischemic
stroke and 0.746 (95%-CI: 0.503-1.105) for hemorrhagic stroke.
CONCLUSION: Adjusted for stroke severity, in hospital mortality of all stroke patients admitted
during OH is non-inferior and even superior to WH. Non-inferiority was also found for ischemic
stroke. Based on these results, in our hospital reduced staff levels during OH is not associated with
increased stroke mortality.
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SERUM GROWTH FACTORS ARE SIGNATURES OF LONG-TERM RECOVERY IN PATIENTS WITH ACUTE ISCHEMIC STROKE.
T. Sobrino1, M. Blanco2, N. Pérez de la Ossa3, A. Dávalos4, J. Martí-Fàbregas5, R. Delgado-Mederos6, J. Serena7, M. Castellanos8, A. Lago9, B. Fuentes10, J. Castillo11
on behalf of RETICS RENEVAS (Stroke Research Network, RETICS Program, Instituto de Salud
Carlos III).
Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico
Universitario, IDIS., Santiago de Compostela, SPAIN1, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela,
SPAIN2, Department of Neurosciences - Acute Stroke Unit, Hospital Universitari Germans Trias i
Pujol., Badalona, SPAIN3, Department of Neurosciences - Acute Stroke Unit, Hospital Universitari
Germans Trias i Pujol., Badalona, SPAIN4, Stroke Unit, Neurology Department, Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN5, Stroke Unit, Neurology Department, Hospital de la Santa
Creu i Sant Pau., Barcelona, SPAIN6, Department of Neurology - Stroke Unit, Biomedical Research
Institute of Girona, Hospital Universitario Doctor Josep Trueta., Girona, SPAIN7, Department of
Neurology - Stroke Unit, Biomedical Research Institute of Girona, Hospital Universitario Doctor
Josep Trueta,, Girona, SPAIN8, Department of Neurology, Hospital Universitario La Fe,, Valencia,
SPAIN9,
Department of Neurology and Stroke Centre, Neuroscience and Cerebrovascular Research Laboratory, La Paz University Hospital,, Madrid, SPAIN10, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela, SPAIN11
Background: Growth factors (GF) such as VEGF, Angiopoietin 1 (Ang-1), G-CSF, BDNF and the
chemokine SDF-1α mediate functional recovery and reduction of lesion volume in animal models of
stroke through neuronal plasticity and brain repair mechanisms. Our aim was to study the association between serum levels of GF and SDF-1α and clinical outcome in patients with ischemic stroke.
Methods: In this multicenter study, 578 patients with non-lacunar stroke (male, 62.1%; mean age,
68y) were included within 24h of symptom onset. The main outcome variable was good functional
outcome (modified Rankin scale (mRS) ≤2) at 12 months. Secondary outcome variables were good
functional outcome at 3 months and infarct volume (in mL) at 4th-7th days and at 12±3 months.
Serum levels of VEGF, Ang-1, G-CSF, BDNF and SDF-1α were measured by ELISA at admission,
7±3 days, and 3±1 and 12±3 months. The effect of GF and SDF-1α as continuous variables on outcome endpoints was analyzed by multivariate logistic and lineal regression models. Results: Except
for BDNF, all GF and SDF-1α levels showed a peak value at day 7 and remained elevated during
the first 3 months (all p<0.01). High serum levels at day 7 of VEGF (OR,19.3), Ang-1 (OR,14.7),
G-CSF (OR,9.6) and SDF-1α (OR,28.5) were independently associated with good outcome at 12
months (all p<0.01). These associations remained equally significant for VEGF, G-CSF and SDF-1α
measured at 3 months. Similar results were found for functional outcome at 3 months. Only baseline
SDF-1α levels showed a negative correlation with infarct volume at 4th-7th days (B,-11.1), but serum levels of VEGF (B, -16.6 and -14.3), G-CSF (B,-11.8 and -9.9) and SDF-1α (B,-35.4 and -38.4)
measured at 7 days and 3 months were independently associated with infarct volume at 12 months
(all p<0.01). Conclusion: Higher serum levels of VEGF, Ang-1, G-CSF and SDF-1α at day 7 and 3
months after ischemic stroke are associated with good functional outcome and smaller residual infarction at 1 year.
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Five-simple-variables risk score predicts good and devastating outcome after stroke
J.M. Reid1, D. Dai2, K. Thompson3, C. Christian4, Y. Reidy5, C. Counsell6, G.J. Gubitz7, S.J. Phillips8
Department of Neurology, Aberdeen Royal Infirmary, Aberdeen, UNITED KINGDOM1, Center for Paediatric Clinical Effectiveness (CPCE), The Children’s Hospital of Philadelphia,, Philadelphia, USA2, Dalhousie University, Halifax, CANADA3, Department of Neurology, Queen Elizabeth
II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA4, Department of Neurology, Queen
Elizabeth II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA5, Division of Applied
Health Sciences, University of Aberdeen,, Aberdeen, UNITED KINGDOM6, Department of Neurology, Queen Elizabeth II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA7, Department
of Neurology, Queen Elizabeth II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA8
Introduction Several models and risk scores to predict outcome after stroke have been developed.
We previously published outcome prediction models for excellent, good and devastating outcomes
6 months after stroke and here report two predictive risk scores for these outcomes. Methods The
Stroke Outcome Study (2001-2) enrolled 538 ischemic and hemorrhagic stroke patients admitted to
the Halifax Infirmary, Nova Scotia, Canada. Baseline clinical and demographic variables were collected. Outcome was assessed by modified Rankin score (mRS) at 6 months. Previously published
models for excellent (mRS<2), good (mRS<3) and devastating outcomes (mRS>4) were used (Reid
et al, Age Ageing. 2010;39:360-6; and 2012;41:560-4). Points were assigned to each variable from
the models by dividing each regression β-coefficient by the smallest β-coefficient and rounding to
the nearest integer. A predictive risk score was assigned to each patient by summing the points from
each variable. Results Five baseline clinical variables were used from prior models; age<80 years,
pre-stroke functional status, normal verbal GCS, ability to walk unaided, and lift both arms. For the
devastating outcome score, the variable total anterior circulation stroke was included and ability
to walk excluded. An identical 7 point predictive score was developed for excellent and good outcomes, and a 12-point score for a devastating outcome. Area under curve (AUC) values of 0.8590.886 were observed for all three outcomes. The scores were externally tested in the OCSP dataset
with AUC values of 0.847-0.884. Optimal cut points dichotomizing each score showed sensitivities
of 64-72% and specificities of 85-91% for prediction of each outcome. Conclusion Scores based on
five simple clinical variables can be used to predict outcomes 6 months post-stroke. It remains to be
seen whether these scores offer additional clinical utility over and above informal physician prediction, or are comparable to more complex predictive scores.

56 Stroke prognosis
PROGNOSTIC VALUE OF INFARCT VOLUME IN ACUTE ISCHEMIC STROKE. ANALYSES OF 220 PATIENTS FROM THE SYNTHESIS EXPANSION TRIAL
C. Motto1, S. Lanfranconi2, P. Doneda3, P. Pini4, P. Basilico5, M.L. DeLodovici6, N. Checcarelli7,
A. Zini8, L. Malfatto9, P. Nencini10, G. Pero11, L. Quilici12, E. Agostoni13, A. Ciccone14
Synthesis Expansion Investigators
Stroke Unit - AO Niguarda Ca’ Granda, Milano, ITALY1, Ospedale Policlinico, Milano, ITALY2,
Neuroradiology AO Niguarda Ca’ Granda, Milano, ITALY3, Ospedale Policlinico, Milano, ITALY4,
Ospedale Policlinico, Milano, ITALY5, Ospedale di Circolo, Varese, ITALY6, Ospedale Valduce,
Como, ITALY7, Ospedale di Baggiovara, Modena, 8, Ospedale S. Martino, Genova, ITALY9,Ospedale Careggi, Firenze, ITALY10, Neuroradiology AO Niguarda Ca’ Granda, Milano, ITALY11, Neuroradiology AO Niguarda Ca’ Granda, Milano, ITALY12, Neurology-Stroke Unit AO Niguarda Ca’
Granda, Milano, ITALY13, Ospedale Poma, Mantova, ITALY14
Background: The rationale of reperfusion therapy is to save penumbral ischemic tissue and reduce
infarct volume improving clinical outcome. The aim of this study was to evaluate the prognostic
value of infarct volume in acute ischemic stroke patients treated with intravenous (IV) t-PA or endovascular treatment. Methods: We analyzed 220 patients prospectively included in the Synthesis
Expansion study, a randomised multicenter controlled trial on fast track endovascular treatment
compared to IV t-PA for acute ischemic stroke. Basal clinical and radiological features, clinical outcome (7-day NIHSS, 90-day mRS), and infarct volume were evaluated. All basal and control CT
scans were centrally reviewed blinding to treatment allocation and patient outcome. Lesion volumes
were visually estimated and manually traced using freeware software for images analysis (MRIcro
1.40 software). Results: Mean infarct volume on control CT scan (2.4+/-1.2 days) was 76.9+/-118.0
cc. Lesion volume was significantly associated with 7-day NIHSS and 90-day mRS (Spearman coefficient 0.55 and 0.45, respectively, p<0.0001). A linear correlation between increase of volume and
90-day mRS worsening was observed. Mean infarct volume in patients with 90-day mRS</=1 was
12.6+/-22.1 cc and 110.3+/-132.9 cc in patients with 90-day mRS >1 (p<0.0001, z=7.965). In ROC
Analysis, volume predicts 90-day outcome with high accuracy (AUC 0.827), and a volume of 50 cc
forecasts unfavorable 90-day outcome with 95% specificity and 58% sensibility. Conclusion: Infarct
volume predicts short and long term outcome in patients with acute ischemic stroke treated with IV
or endovascular thrombolysis. Although early measurement of volume could overestimate the final
infarct lesion due to edema, it could be considered as a surrogate biomarker of prognosis useful in
research setting and in clinical practice.
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Post-stroke seizures impair long term functional outcome after a young stroke. The FUTURE-study.
R.M. Arntz1, N.A. Maaijwee2, L.C. Rutten-Jacobs3, H.C. Schoonderwaldt4, L.D. Dorresteijn5, E.J.
van Dijk6, F.E. de Leeuw7
Radboud University Nijmegen Medical Centre, Donders Institute for Brain, Cognition and
Behaviour., Nijmegen, THE NETHERLANDS1, Radboud University Nijmegen Medical Centre,
Donders Institute for Brain, Cognition and Behaviour., Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Centre, Donders Institute for Brain, Cognition and Behaviour.,
Nijmegen, THE NETHERLANDS3, Radboud University Nijmegen Medical Centre, Donders Institute for Brain, Cognition and Behaviour., Nijmegen, THE NETHERLANDS4, Medisch Spectrum Twente, Enschede, THE NETHERLANDS5, Radboud University Nijmegen Medical Centre,
Donders Institute for Brain, Cognition and Behaviour., Nijmegen, THE NETHERLANDS6, Radboud University Nijmegen Medical Centre, Donders Institute for Brain, Cognition and Behaviour.,
Nijmegen, THE NETHERLANDS7
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Validation of the predicitive capacity of the iScore scale at three months in patients treated
with rt-PA
C. van Eendenburg1, Y. Silva Blas2, M. Terceño Izaga3, J. Serena Leal4, M. Castellanos Rodrigo5
Hospital Universitari Dr. Josep Trueta, Girona, SPAIN1, Hospital Universitari Dr. Josep Trueta,
Girona, SPAIN2, Hospital Universitari Dr. Josep Trueta, Girona, SPAIN3, Hospital Universitari Dr.
Josep Trueta, Girona, SPAIN4, Hospital Universitari Dr. Josep Trueta, Girona, SPAIN5

Objetives: The iScore scale is a novel tool that permits the estimation of the risk of death or disability evaluated at one month of evolution in patients with ischaemic stroke. Our aim was to evaluate
the predicitive capacity of this scale for the appearance of symptomatic haemorrhagic transformation (STH) and the functional prognosis at 3 months of patients treated with rt-PA at our hospital.
Material and methods: The iScore scale was retrospectively quantified and stratified in accordance
with previously published data (≤139, 140-179 and ≥180) in 283 patients treated with rt-PA. The
functional prognosis was evaluated at 3 months and a modified Rankin scale (mRS) ≤2 was considered as a good prognosis. STH was defined as worsening of ≥4 points on the NIHSS scale associated
Background: Stroke in young adults is a devastating disease with a for unknown reasons poor long
to bleeding in the cranial-CT at 24-36h post-rtPA. Results: 84 patients had an iScore of ≤139, 109
term prognosis. Post-stroke seizures are a very common post-stroke complication in the young and
patients between 149 and 179, and 90 patients ≥180. The percentage of patients with a poor funcmay be one of the factors that influence prognosis. However surprisingly little is known about their
tional prognosis at 3 months was significantly greater in patients with an iScore of >180 (p<0.001).
influence on functional outcome and quality of life in young stroke survivors. Methods: We per18 patients had STH, which was more frequent in patients with an iScore of ≥ 180 (67 % vs. 33%,
formed a prospective cohort study among 537 stroke survivors with a first-ever TIA, ischemic stroke p=0.021). In the logistic regression analysis, the iScore ≥ 180 was significantly associated with STH
or intracerebral hemorrhage, aged 18-50 years. Post-stroke seizures were assessed by standardized,
(OR 4.62; 95% CI, 1.35 – 15.78; p=0.0146) and poor functional prognosis (OR 3.02; 95% CI, 1.74
structured questionnaires and verified by a neurologist. Relative risks for unfavorable outcome on
– 5.21; p=0.0001). Conclusions: We have confirmed that iScore is a useful tool in our population to
modified Rankin Score (mRS>2), Barthel Index (BI≤80) and Instrumental Activities of Daily Livpredict the appearance of STH and functional evolution at 3 months in patients treated with rt-PA.
ing (IADL<8) were calculated by multivariate logistic regression analysis. Results: After mean
follow-up of 9.8 years (SD 8.4) 10.1% of the stroke survivors had at least 1 seizure and 4.7% developed recurrent seizures. Across all subtypes, patients with seizures had a worse functional outcome
than those without (mRS>2: 20.4% vs 9.1% p=0.010, BI≤80: 12.8% vs 4.1% p=0.010, IADL<8:
23.4% vs 12.4% p=0.036). Patients with recurrent seizures performed worse on ADL-tasks than
those without (BI≤80: 17.4% vs 4.4% p=0.005). There were no differences in functional outcome
between patients with and without seizures in intracerebral hemorrhage and TIA-patients. Ischemic
stroke patients with seizures more often had a poor global functional outcome (mRS>2: OR 2.87,
95% CI 1.09-7.60) and a poor outcome on ADL tasks (BI≤80: OR 3.69, 95% CI 1.05-12.31) than
those without, adjusted for confounders. Post-stroke seizures did not affect quality of life measured
by the EQ5D. Conclusion: Post-stroke seizures after an ischemic young stroke are not only a common problem but have a negative impact on functional outcome as well, even after more than 10
years of follow-up.
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Non-invasive monitoring of cortical activity post–reperfusion. A powerful tool to improve the
prediction of early clinical improvement immediately after recanalization
A.A. Flores Flores1, M. Ribo Jacobi2, M. Rubiera3, M. Gonzalez Cuevas4, J. Pagola5, D. Rodriguez-Luna6, M. Muchada7, J. Kallas8, P. Meler9, E. San Juan10, J. Montaner11, J. Alvarez-Sabín12,
C.A. Molina13
Hospital Vall D’ Hebron, Barcelona, SPAIN1, Hospital Vall D’ Hebron, Barcelona, SPAIN2, Hospital Vall D’ Hebron, Barcelona, SPAIN3, Hospital Vall D’ Hebron, Barcelona, SPAIN4, Hospital
Vall D’ Hebron, Barcelona, SPAIN5, Hospital Vall D’ Hebron, Barcelona, SPAIN6, Hospital Vall D’
Hebron, Barcelona, SPAIN7, Hospital Vall D’ Hebron, Barcelona, SPAIN8, Hospital Vall D’ Hebron,
Barcelona, SPAIN9,
Hospital Vall D’ Hebron, Barcelona, SPAIN10, Hospital Vall D’ Hebron, Barcelona, SPAIN11, Hospital Vall D’ Hebron, Barcelona, SPAIN12, Hospital Vall D’ Hebron, Barcelona, SPAIN13
Serial NIHSS assessment predict outcome, however in some cases such as stunned brain clinical
status does not immediately correlate to outcome. Currently the use of BIS(bispectral index)is restricted to monitoring level of conscious and sedo-analgesia in critical care patients or undergoing
surgery. Real-time assessment of cortical activity during ischemia/ reperfusion could give information about the viability of the tissue and be useful as surrogate of reperfusion. We aimed to evaluate
the impact of BIS monitoring before and shortly after reperfusion on stroke outcome.
Methods
Consecutive patients with acute anterior ischemic stroke who received reperfusion therapies were
monitored with BIS during the first 6 hours of admission. We registered initial and final BIS score
on the affected and contralateral side and determined asymmetry and changes with recanalization
and other variables. We defined NIHSS variation:(discharge – admission)and major clinical improvement decrease &#8805;8 points at discharge. We performed a 24 hours CT scan. Results
A total of 50 patients were monitored with bicortical BIS Median age was 73 years, baseline NIHSS
15.
We observed a correlation between final BIS score and NIHSS variation(p=0.004) and inverse correlation with infarct volume(p= 0.031). Patients with clinical improvement at discharge had higher
final BIS score(88,4 vs 78,9 p=0,007)
A ROC curve identified a Final BIS score of >81 that better predicted further clinical improvement.
After adjusting for recanalization, post recanalization NIHSS and age, a logistic regression showed
that final BIS emerged as the only independent predictor of clinical improvement(p=0.024 OR1.21
CI 95%: 1.01-1.28).
Conclusion
BIS score is associated with clinical and radiological variables in acute stroke patients. The final BIS
score is a powerful independent predictor of further clinical improvements. Larger studies are needed to assess the value of post reperfusion cortical activity measured by BIS
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Transcranial Doppler CO2-reactivity does not predict recurrent ischemic stroke in patients
with symptomatic carotid artery occlusion
W.M.T. Jolink1, R. Heinen2, S. Persoon3, A. van der Zwan4, L.J. Kappelle5, C.J.M. Klijn6

62 Stroke prognosis
The performance of prognostic models for predicting occlusive vascular events after stroke: a
systematic review
D.D. Thompson1, G.D. Murray2, W.N. Whiteley3

University Medical Center Utrecht, Utrecht, THE NETHERLANDS1, University Medical Center Utrecht, Utrecht, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, THE
NETHERLANDS3, University Medical Center Utrecht, Utrecht, THE NETHERLANDS4, University Medical Center Utrecht, Utrecht, THE NETHERLANDS5, University Medical Center Utrecht,
Utrecht, THE NETHERLANDS6

University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3

BACKGROUND:
Prediction models for recurrent ischaemic stroke or myocardial infarction (MI) after ischaemic
stroke may be useful in targeting treatment. We aimed to systematically review the available predicBackground: Patients with a transient ischemic attack (TIA) or minor disabling ischemic stroke astion models. We studied (i) the methodological quality of the models and (ii) their related measures
sociated with occlusion of the internal carotid artery (ICA) have a higher risk of recurrent stroke in of predictive power.
case of a compromised cerebral blood flow. The aim of our study was to investigate whether tranMETHODS:
scranial Doppler ultrasonography with measurement of CO2-reactivity is an independent predictor
We searched Medline, EMBASE, reference lists and forward citations of relevant articles from 1980
of recurrent ischemic stroke in a large cohort of patients with symptomatic ICA occlusion who reto the 7th of February 2012. We included articles which developed a multivariate statistical model
ceive optimal medical treatment.
to predict recurrent stroke and MI after ischaemic stoke. We extracted data in duplicate using a valMethods: We included consecutive patients with symptomatic ICA occlusion and transient or minor idated data extraction form. We assessed model quality using pre-defined criteria and aimed to pool
disabling stroke (modified Rankin scale &#8804;3) within the last 6 months between July 1995 and performance metrics (calibration and discrimination) using random-effects meta-analysis.
November 2007. CO2-reactivity was measured in all patients within three months after presentation. RESULTS:
Patients were followed up until October 2010. We determined the predictive value of CO2-reactivity We identified ten model development studies and ten evaluation studies. Investigators often did not
for recurrent ischemic stroke using Cox proportional hazard analysis.
report effective sample size, beta coefficients, handling of missing data; typically categorised conResults: We included 193 patients with a median follow-up time of 6.9 years. Mean CO2-reactivity
tinuous predictors; and used data dependent methods to build models (e.g., univariate screening of
was 15% (SD 20). The annual rate for ipsilateral ischemic stroke was 2.0% (95% confidence interpredictors). Multiple evaluations were only available for two of the ten models. The pooled area unval (CI) 1.4- 2.9) and for any recurrent stroke 3.1% (95% CI 2.3-4.2). We did not find a significant
der the receiver operating characteristic curve (AUROCC) estimate for the Essen Stroke Risk Score
relationship between CO2-reactivity and the risk of ipsilateral (HR 1.01, 95% CI 0.99-1.02) or any
(ESRS) was 0.60 (95% CI 0.59 to 0.62) and for the Stroke Prognosis Instrument II (SPI-II) was 0.62
recurrent ischemic stroke (HR 1.01, 95% CI 1.00-1.03).
(95% CI 0.60 to 0.63).
Conclusion: CO2-reactivity does not predict recurrent ischemic stroke in patients with recent tranCONCLUSIONS:
sient or minor disabling ischemic stroke that is associated with an ICA occlusion during a time that
Few prediction models for recurrent stroke and MI after ischaemic stroke have been developed. The
rigorous control of vascular risk factors has been widely implemented in clinical practice.
available models discriminated only modestly between patients with and without a recurrent stroke
or MI. The performance of those models not evaluated remains uncertain; however, given the methodological flaws that we identified, it appears that improvements in model development are required
before evaluation studies demonstrate better performance.
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Do measures of co-morbidity and frailty add to the prediction of poor outcome after stroke?
P. Fearon1, D.J. Stott2, P. Langhorne3
Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UNITED
KINGDOM1, Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow,
UNITED KINGDOM2, Institute of Cardiovascular and Medical Sciences, University of Glasgow,
Glasgow, UNITED KINGDOM3
Background
Robust case-mix adjustment is essential for comparison of patient outcomes in observational studies. Important case-mix variables for stroke prognosis include age, pre-stroke function and initial
stroke severity. We aimed to determine if co-morbidity and frailty have value in case-mix adjustment models as independent predictors of early poor outcome after stroke.
Methods
Consecutive acute stroke admissions from a geographically defined population (East Glasgow, UK)
were prospectively recorded between February 2011 and March 2012. Variables including age,
pre-stroke modified Rankin Scale (mRS), Charlson co-morbidity index (CCI), Rockwood’s frailty
index and baseline National Institute for Health Stroke Scale (NIHSS) were derived from inpatient
case-records. We used Mann-Whitney U test and backward elimination logistic regression to identify predictors of: death in hospital, dependency at discharge (dichotomised mRS) and discharge
home.
Results
We recorded 257 acute stroke admissions; mean age 71.9 years (SD13.3); 54% male. Median NIHSS 4 (range:0-28); median pre-stroke mRS 1 (IQR:0-2). Only 11% (n=29) had no co-morbidity
(CCI=0); 45% (n=86) had at least 1 marker of frailty on admission. Inpatient mortality was 12%. In
univariate analysis: age, pre-stroke mRS, CCI, frailty and baseline NIHSS were strong predictors
of all three outcomes of interest (p<0.005 for all analyses). Variables which remained significant in
multivariate analyses were: in-patient death;pre-stroke mRS (p=0.003) and NIHSS (p<0.001): discharge mRS 0-2;age, NIHSS, pre-stroke mRS (all p<0.001): discharge home;age (p=0.16), NIHSS
(p<0.001) and frailty (p<0.001).
Conclusion
Frailty and co-morbidity were prevalent in our stroke population. Whilst frailty remained a strong
independent predictor of discharge home after stroke in multi-variate analysis, co-morbidity did not
remain significant for any outcome. The addition of frailty to existing case-mix adjustment models
in stroke should be explored.

64 Stroke prognosis
Long-term risk associated with Intracranial Atherosclerosis in patients with acute ischaemic
events.
C. Ovesen1, A. Abild2, A.F. Christensen3, S. Rosenbaum4, C.K Hansen5, I. Havsteen6, H. Christensen7
Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1, Department of Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK2, Department of
Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK3, Department of Neurology,
Bispebjerg University Hospital, Copenhagen, DENMARK4, Department of Neurology, Bispebjerg
University Hospital, Copenhagen, DENMARK5, Department of Radiology, Bispebjerg University
Hospital, , 6, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK7
Background:
Intracranial atherosclerosis represents a potentially modifiable risk factor for recurrent ischemic
events. We investigated the long-term risk of recurrent vascular events and death associated to intracranial atherosclerosis identified during routine workup.
Method:
We included Cerebral CT (CT-C) and CT-angiography (CTA) from consecutive patients admitted
with acute ischaemic stroke or TIA from April 2009 to December 2011. Intracranial atherosclerosis
was defined as intracranial arterial stenosis (IAS) on CTA or intracranial artery calcifications (IAC)
on CT-C. Intracranial stenosis was graded into 30-50%, 50-70% and >70% lumen reduction. The
extent of IAC was graded as number of vessels affected. Recurrence (stroke, ischemic heart disease
(IHD), TIA) was documented through the national online chart system; Poor outcome was defined
as recurrent event or death. Patients were followed-up until August 2012.
Results:
652 patients with final diagnosis of ischaemic stroke or TIA patients were included. IAS was present
in 115 patients (71; 30-50%, 29; 50-70%, 15; >70%). 215 (33%) patients had no IAC, 337 (52%)
had IAC in 1-2 vessels and 100 (15%) in >2 vessels. Median (range) follow-up time was 623 (2381192) days. During this time 43 strokes, 15 TIA and 12 IHD occurred, and 50 patients died. A significant difference in risk of poor outcome was present when stratified for different degrees of IAS and
IAC respectively (Log-rank test P<0.01 for both). In Cox regression model, non-adjusted estimates
of IAS and IAC were associated with recurrent ischemic event and poor outcome. When adjusted
for age, NIHSS, atrial fibrillation and prestroke ability, IAS (>30%) emerged as an independent risk
factor for recurrent event (HR 1.84; CI: 1.06-3.19).
Conclusion:
Intracranial atherosclerosis detected during acute radiological imaging can be used to stratify the
risk of recurrent event. The IAS (>30%) is an independent risk factor for recurrent events.
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Risk of malnutrition, Body Mass Index and Waist Circumference as predictors of mortality after stroke
F. Gomes1, P. Emery2, E. Weekes3
King´s College London, London, UNITED KINGDOM1, King’s College London, , UNITED
KINGDOM2, Guy’s and St Thomas’ NHS Foundation Trust, London, UNITED KINGDOM3
Introduction
Several recent studies have shown a paradoxical association between Body Mass Index (BMI) and
mortality after stroke. This better survival of overweight and obese patients needs to be scrutinized.
The aim of this study is to compare the associations between BMI, waist circumference (WC), risk
of malnutrition and mortality at 6 months after a stroke.
Methods
Patients were recruited from consecutive admissions at 2 hyper-acute stroke units based in London
and, after assessment, they were divided into 4 categories of BMI (underweight, normal weight,
overweight and obese), quartiles of WC and 3 groups of risk of malnutrition (low, medium and high,
according to two nutrition screening tools).
NHS summary care records were reviewed to obtain mortality data for each patient at 6 months post
admission.
Chi-square tests were used to compare mortality rates and Cox Proportional Hazards Models were
used to compare mortality risk and survival curves between different BMI categories, WC quartiles
and nutritional risk groups.
Results
Of 543 recruited patients, 51% were males and 87% had an ischaemic stroke, with a mean age of
74.7years (range 22–99).
As shown on table 1 (attached), there were significant inverse associations between BMI and WC
and risk of mortality at 6-months post-stroke, i.e., the higher the BMI category and the WC quartile,
the lower the risk of mortality (p=0.002 and p=0.042, respectively). However, after adjustment for
possible confounders (age, ethnicity, gender, severity and type of stroke), the significant associations
disappeared (p=0.259 and p=0.197, respectively).
For both nutrition screening tools, the higher the risk of malnutrition, the higher the risk of mortality (p<0.001) and this association remained significant after the adjustment for possible confounders
(p<0.001).
Conclusion
Risk of malnutrition is a better predictor of mortality at 6 months post-stroke than BMI or WC.
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Mortality
rates
(Chi-square
test)

Univariate Cox Proportional Hazards
Model

543

p=0.002

p=0.002

38

28.9%

206

23.8%

Overweight
(25-29.9 kg/m2)

177

14.4%

0.048

0.29-0.79

0.69

0.41-1.17

Obesity
(>30 kg/m2)

122

11.5%

0.43

0.24-0.79

0.61

0.33-1.124

Waist Circumference
Quartiles (p values)

542

p=0.042

p=0.042

p=0.197

146

25.3%

Reference group

Reference group

143

16.1%

0.61

0.36-1.02

0.61

0.36-1.06

118

14.4%

0.54

0.30-0.95

0.62

0.34-1.14

135

14.1%

0.51

0.29-0.89

0.59

0.33-1.07

543

p<0.001

p<0.001

p<0.001

320

5.6%

Reference group

Reference group

Medium risk

52

13.5%

2.5

1.05-5.99

2.07

0.86-4.97

High risk

171

41.5%

9.64

5.74-16.18

5.59

3.25-9.64

Malnutrition Universal Screening Tool (p
values)

537

p<0.001

p<0.001

p<0.001

Low risk

342

6.1%

Reference group

Reference group

Medium risk

39

25.6%

4.65

2.19-9.89

3.51

1.63-7.63

High risk

156

41.7%

8.82

5.39-14.44

4.92

2.91-8.33

Table 1

Body Mass Index categories (p values)
Underweight
(<18.5 kg/m2)
Normal weight
(18.5-24.9 kg/m2)

1st quartile
(<88cm)
2nd quartile
(89 - 98cm)
3rd quartile
(99 – 108cm)
4th quartile
(>109cm)
Guy’s and St. Thomas’ Nutrition Screening Tool
(p values)
Low risk

Number
of patients

HR

95%CI

1.18

0.62-2.28

Reference group

Multivariable* Cox
Proportional Hazards
Model
HR

95%CI
p=0.259

1.1

0.57-2.14

Reference group
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Socioeconomic Deprivation and Survival after Stroke: Findings from the Prospective South
London Stroke Register of 1995-2011
R. Chen1, C.J. McKevitt2, A.G. Rudd3, C.D.A. Wolfe4
King’s College London, London, UNITED KINGDOM , King’s College London, London,
UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, King’s College
London, London, UNITED KINGDOM4
1

Background Associations between socioeconomic deprivation (SED) and survival after stroke are
inconsistent, and the long-term impact of SED on survival is unclear. The impact is not entirely
known for black and minority ethnic people living in high income countries.
Methods We analysed data from 4398 patients (3103 Whites, 932 Blacks, 253 Asians) with first-ever stroke, collected by a population-based stroke register in South London, UK from 1995 to 2011.
SED was measured using the Carstairs deprivation index (the higher score, the more deprived) and
analysed in its sextitles for all patients, and then in the quartitle within each of 3 ethnic groups. The
impact of SED on mortality was examined in multivariate Cox regression models.
Results During 17 years follow up 2,754 patients died. Patients with the 6th versus 1st sextile of
Carstairs score had a significant increase in 3-month mortality (Table 1), and in 17-year mortality
(adjusted hazard ratio (HR) 1.16, 95%CI 1.01-1.32). The increased HR was significant in white patients only. However, the data for the 4th versus 1st quartile of Carstairs score showed that while the
HR increased not significantly in Whites (eg, 1.13, 0.93-1.36 for 3-month mortality), Blacks with
SED had a significant increase in 3-month and 1-year mortality but not in >2 years follow up, and
Asians had similar patterns of increased HRs with borderline significance (Table 2). Asians in the
3rd versus all 1st and 2nd tertile of Carstairs score had a multivariate adjusted HR of 1.80 (1.013.21) for 2-year mortality. Further adjustment for hospital care attenuated the HRs in Blacks and
Asians, but did not substantially change in those for Whites (Table 1).
Conclusions Stroke survival inequalities may exist in England. The Blacks and Asians had shortterm impact of SED on survival, which was stronger than Whites, while Whites had both short and
long term impacts. Further efforts are required to achieve equality in survival among stroke patients.

Table 1. Number* and adjusted HR† of mortality among stroke patients across 6 groups of the Carstairs score: SLSR of 1995-2011
Duration of follow up
3 months
5 years
different SED
Death (%)
HR† (95%CI)
Death (%)
HR† (95%CI)
Sextile SED
S-1
S-2

181 (24.4)
178 (24.9)

S-3

189 (25.9)

S-4

204 (28.0)

S-5

184 (25.0)

S-6 #

198 (27.8)

1.00
1.14 (0.93-1.41)
0.99 (0.80-1.22)
1.18 (0.96-1.45)
1.01 (0.82-1.24)
1.29 (1.05-1.58)

363 (50.1)
364 (51.9)
376 (52.4)
382 (53.9)
377 (52.2)
348 (50.5)

1.00
1.10 (0.95-1.28)
1.00 (0.86-1.16)
1.13 (0.98-1.31)
1.10 (0.95-1.28)
1.14 (0.99-1.33)

* the number of patients at the follow up time were derived from those who were actually followed
up to the time, including deaths.
†
adjusted for age, sex, ethnicity, years of stroke occurring, location of hospital admission, living
conditions before stroke, cardiovascular risk factors score, type of stroke, Glasgow coma, speech
deficit and motor deficit.
# corresponding HRs for 3-month and 5-year mortality in Whites were 1.37 (1.08-1.73) and 1.21
(1.02-1.44), and in the groups of Blacks and Asians 1.32 (0.79-2.21) and 1.00 (0.72-1.40)
Table 2. Number* and adjusted HR† of mortality among stroke patients across 4 groups of the
Carstairs score within each ethnicity: SLSR of 1995-2011
Duration of follow up

Patient with
different SED
Black
Quartile SED
Q-1
Q-2

Death (%)

31 (13.2)
35 (15.6)

Q-3

39 (17.0)

Q-4

41 (18.1)

Asian
Quartile SED
Q-1
Q-2

14 (21.9)
8 (12.3)

Q-3

13 (21.3)

Q-4

10 (16.1)

3 months
HR† (95%CI)

Death (%)

1.00
1.19 (0.69-2.06)
1.40 (0.84-2.32)

45 (19.7)
46 (21.1)

1.76 (1.06-2.94)

50 (24.2)

1.00
0.93 (0.31-2.81)
1.75 (0.65-4.76)

17 (26.6)
11 (17.7)

1.33 (0.43-4.09)

51 (23.3)

15 (24.6)
15 (24.6)

1 year
HR† (95%CI)

1.00
1.16 (0.74-1.83)
1.39 (0.91-2.13)
1.54 (1.00-2.37)

1.00
0.91 (0.35-2.31)
1.50 (0.63-3.58)
1.80 (0.72-4.48)

* the number of patients at the follow up time were derived from those who were actually followed
up to the time, including deaths.
†
adjusted for age, sex, ethnicity, years of stroke occurring, location of hospital admission, living
conditions before stroke, cardiovascular risk factors score, type of stroke, Glasgow coma, speech
deficit and motor deficit.
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67 Stroke prognosis
Long-term prognosis of ischemic stroke in young adults: cognitive and psychological factors
affecting the quality of life.
M.A.A.M. de Bruijn1, N.E. Synhaeve2, M. van Rijsbergen3, F.E. de Leeuw4, B.P.W. Jansen5,
P.L.M. de Kort6
St. Elisabeth Hospital, Tilburg, THE NETHERLANDS , St. Elisabeth Hospital, Tilburg, THE
NETHERLANDS2, University of Tilburg, Tilburg, THE NETHERLANDS3, Radboud University
Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS4, St. Elisabeth Hospital, Tilburg, THE
NETHERLANDS5, St. Elisabeth Hospital, Tilburg, THE NETHERLANDS6
1

Background: Prognosis in young stroke patients is important because they usually have longer life
expectancy and other daily life demands. However, little is known on this. We aimed to determine
which medical, cognitive and psychological factors influence the quality of life (QoL) in young
stroke patients (<50 years), after long-term follow-up.
Methods: Young stroke patients admitted to the St. Elisabeth hospital and the TweeSteden hospital,
Tilburg, the Netherlands, between 2000-2010 were included. Baseline variables as stroke severity
were derived from medical records. Patients were asked to fulfil the following questionnaires: (1)
the Hospital Anxiety and Depression Scale (HADS), (2) the Fatigue Assessment Scale (FAS) and (3)
the shortened World Health Organization Quality of Life (WHOQOL-BREF26). Adjacent to it patients were asked to participate in a neuro-psychological examination. Using linear multiple regression analysis we assessed the factors influencing quality of life.
Results: 193 patients (64.1%) out of 350 eligible patients fulfilled the questionnaires of whom 110
(57.0%) completed a neuro-psychological examination. Mean follow-up period was 55.8 (± 34.3)
months. Using scaled z-scores, there was a trend towards lower mental speed than would be expected in the overall population. On the other cognitive domains no problems were detected. 30.8%
patients of the patients fulfilled the criteria for depression and 30.4% for an anxiety disorder based
on the HADS. Fatigue was associated with all domains of quality of life (p<0.03). Depression was
associated with general and psychological health (resp. p=0.001 and p= 0.01).
Conclusions: Principally psychological factors, as fatigue and depression, seem to affect the quality
of life in young adults after cerebral ischemia. Faster recognition and more adequate treatment of
these problems could improve the quality of life.

314 Scientific Programme

68 Stroke prognosis
Poor long term functional outcome after young stroke: the FUTURE Study.
N.E. Synhaeve1, N.A.M. Maaijwee2, L.C.A. Rutten-Jacobs3, R.M. Arntz4, H.C. Schoonderwaldt5,
L.D.A. Dorresteijn6, P.L.M. de Kort7, E.J. van Dijk8, F.E. de Leeuw9
Radboud University Nijmegen Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS1, Radboud University Nijmegen Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Centre, the Netherlands, Nijmegen, THE
NETHERLANDS3, Radboud University Nijmegen Medical Centre, the Netherlands, Nijmegen,
THE NETHERLANDS4, Radboud University Nijmegen Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS5, Radboud University Nijmegen Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS6, St. Elisabeth Hospital, Tilburg, THE NETHERLANDS7, Radboud
University Nijmegen Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS8, Radboud University Nijmegen Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS9
Background: Long-term functional outcome is of key interest to young stroke survivors as they usually have a long life expectancy. However, little is known on this.
Objective: To investigate the long-term functional outcome after young (<50 years) transient ischemic attack (TIA), ischemic stroke (IS) or intracranial haemorrhage (ICH).
Methods: Young stroke survivors admitted to our department between 1/1/1980 and 11/1/2010 were
included. Baseline variables including, stroke severity, neurological status at discharge, incident vascular disease were collected. Functional outcome was assessed during follow up by stroke subtype
and was considered good with a Modified Rankin Scale (mRS)<3, Barthel-index > 90% and instrumental Activities of Daily Living =8.
Results: There were 550 patients (mean age index event 39.9 years (SD 8.0); 59.1% suffered an
ischemic stroke, 33.6% a TIA and 7.3% and ICH; 45,1% were male). At discharge 82.9% of all patients had a good functional outcome on the mRS. After a mean follow-up of 9.8 (SD±8.4) years
89.3% of all stroke patients had a good outcome, however only 87.4% of IS and 85% of ICH patients had a good outcome, even after almost ten years. The proportion of patients with a good outcome decreased after longer follow-up (90.7%, 93.3%, 83.2% with good outcome after a follow up
< 5 years, 5-15 years and > 15 years, respectively, p=0.009).
Risk factors for poor outcome included recurrent stroke (OR 163.6; CI 1.4-19395.9 for TIA patients)
and (OR 14.8; CI 5.1-42.8 for IS patients), age (OR 1.1; CI 1.0-1.2), a 1-point increase in NIHSS
score at admission (OR 1.3; CI 1.2-1.4) and other incident cardiovascular disease (OR 4.9; CI 1.219.3).
Conclusions: One out of six young stroke patients is dependent in daily life, even ten years after
stroke. This happens in an important period of life, during which important decisions regarding
work and family life have to be made. Our data should be taken into account when counselling these
patients.
Figure 1 Bar diagram showing the outcome on the modified rankin scale at follow-up for all patients
(n=550)
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The impact of CHADS2 score on short- and long-term outcomes after cardioembolic stroke
Y.Y. Yoshikawa1, K.F. Fukuda2, M.K. Kamouchi3, T.M Matsushita4, M.T. Tachibana5, F.K Kiyuna6,
C.W. Wada7, Y.F. Fukushima8, T.K. Kitazono9
Division of Cerebrovascular Disorders, St. Mary’s Hospital, Kurume, JAPAN1, Department of
Internal Medicine, Division of Cardio-Vascular Medicine, Kurume University School of Medicine,
Kurume, JAPAN2, Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu University, Fukuooka, JAPAN3, Division of Cerebrovascular Disorders, St. Mary’s
Hospital, Kurume, JAPAN4, Division of Cerebrovascular Disorders, St. Mary’s Hospital, Kurume,
JAPAN5, Division of Cerebrovascular Disorders, St. Mary’s Hospital, Kurume, JAPAN6, Division
of Cerebrovascular Disorders, St. Mary’s Hospital, Kurume, JAPAN7, Division of Cerebrovascular
Disorders, St. Mary’s Hospital, Kurume, JAPAN8, Department of Medicine and Clinical Science,
Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN9
Purpose: This study examined whether CHADS2 score is associated with short- and long-term outcomes in cardioembolic stroke patients with atrial fibrillation (AF). Method: From the Fukuoka
Stroke Registry (FSR), 592 patients with cardioembolic stroke with AF within 24 hours after onset
were included in the present analysis. We evaluated pre-admission CHADS2 score and categorized
them into three groups: low-risk (CHADS2 score 0-1), moderate-risk (CHADS2 score 2-3), or highrisk group (CHADS2 score ≥4). Short-term outcome was assessed at 3 months as independent or
dead/dependent (modified Rankin scale ≥ 3), and long-term outcome, as a composite of all-cause
death and stroke recurrence with a median follow-up of 390days. Logistic regression model was
used to elucidate the association between CHADS2 score and short-term or long-term outcome,
respectively. Results: Distribution of CHADS2 scores were as follows: low-risk , 181 patients
(30.5%); moderate-risk , 337 patients (56.9%); high-risk, 74 patients (12.6%). The proportion of unfavorable functional outcome was 25.4%, 49.2%, and 51.3% in the low-, moderate-, and high-risk
groups, respectively. On multivariate analysis, compared with the low-risk group, a risk for unfavorable short-term outcome significantly increased in the moderate-risk group (odds ratio [OR] 1.77,
95%CI 1.06-2.98) and the high-risk group (OR 2.27, 95%CI 1.07-4.80). Additionally, patients in the
high-risk group had a higher risk for poor long-term outcome compared with those in the low-risk
group (hazard ratio 1.92, 95%CI 1.16-3.16), although there were no significant differences between
the low- and moderate-risk groups. Conclusion: The CHADS2 score is associated with short- and
long-term outcome after cardioembolic stroke with AF.
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A patient-specific predicting tool for functional recovery after stroke
J.J. Grace1, A. Douiri2, A.G. Rudd3, C. McKevitt4, C.A. Wolfe5
King’s College London, London, UNITED KINGDOM1, King’s College London, London,
UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, King’s College
London, London, UNITED KINGDOM4, King’s College London, London, UNITED KINGDOM5
Objectives: Existing prognostic models of stroke recovery are rare. This study aimed to develop and
validate a patient-specific model for predicting functional recovery up to 1 year post-stroke.
Methods: Data were from 495 patients recruited from the population-based South London Stroke
Register. Functional assessments were performed using the Barthel Index (BI) at 1, 2, 3, 4, 6, 8, 12,
26 and 52 weeks after stroke. Multilevel growth models were used to predict BI trajectories, recovery curves, allowing for day-to-day and between-patient variation. Cross-validation procedures were
used for selecting strong predictors of BI model parameters. The predictive performance of the recovery curves was validated using 10-fold internal cross-validation. The model was also validated
for classification accuracy of poor BI (<8) outcomes at 3 and 12 months using 2 external samples
totaling 1830 stroke patients.
Results: Mean age was 71 years, 51% were females and 24% died within the first year. Age, gender, NIH Stroke Scale, Glasgow Coma Scale and stroke subtype were identified as independent
predictors of BI. Accuracy of the recovery curves model were satisfactory, with a root mean square
deviation less than 2.3 BI points at 3 and 12 months. The model was highly effective at classifying
patients as likely to have poor outcome or not at 3 and 12 months, which is a clinically useful distinction.
Conclusions: The model predicts functional recovery over time after stroke and could potentially
aid clinicians in early identification of and intervention with patients at risk of poorer than expected
functional outcome.
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Hemostatic factors as predictors of recurrent vascular events up to 12 years after ischemic
stroke: the Sahlgrenska Academy Study on Ischemic Stroke Outcome
C. Jern1, A. Pedersén2, P. Redfors3, L. Lundberg4, E. Hanson5, C. Blomstrand6, A. Rosengren7, K.
Jood8
Institute of Neuroscience and Physiology, the Sahlgrenska Academy at Gothenburg University,
Goteborg, SWEDEN1, Institute of Neuroscience and Physiology, Goteborg, SWEDEN2, Institute
of Neuroscience and Physiology, Goteborg, SWEDEN3, Institute of Neuroscience and Physiology,
Goteborg, SWEDEN4, Institute of Neuroscience and Physiology, Goteborg, SWEDEN5, Institute of
Neuroscience and Physiology, Goteborg, SWEDEN6, Institute of Medicine, Goteborg, SWEDEN7,
Institute of Neuroscience and Physiology, Goteborg, SWEDEN8
Background: The hemostatic factors tissue plasminogen activator (tPA), von Willebrand factor
(vWF) and fibrinogen are known from prospective studies to predict vascular events. Here, we investigate the relations between tPA antigen, vWF and fibrinogen levels and the risk of vascular
events in a population of young and middle-aged ischemic stroke sufferers.
Methods: As part of the Sahlgrenska Academy Study on Ischemic Stroke Outcome, 600 consecutive
patients with ischemic stroke (IS) before 70 years of age were prospectively followed. Blood was
drawn in the acute and the convalescent phase (3 months) after index stroke. Vascular deaths, recurrent stroke, and coronary events were registered through national registers and medical records.
Hazard ratios (HR) for associations between plasma levels and recurrent vascular events were calculated using Cox Regression models.
Results: Patients were followed up to 12 years with a mean follow-up time of 8.5 (SD 1.6) years. No
patient was lost to follow-up. We registered 75 vascular deaths, 119 recurrent strokes, and 53 coronary events. In univariate analyses both acute and convalescent levels of all three hemostatic factors
showed significant associations with vascular death. The same was true when analyzing all events
combined (n=184), except for the acute levels of vWF. No significant associations were observed
with recurrent stroke. In multivariate analyses, adjusting for vascular risk factors and hsCRP, the
association for convalescent plasma levels of tPA antigen and vascular death was retained, HR per 1
SD increase 1.40 (95% CI 1.05-1.88, p=0.02).
Conclusion: In young and middle-aged ischemic stroke sufferers, the convalescent plasma level of
tPA is an independent predictor of long-term risk of vascular death. Levels of tPA, vWF and fibrinogen are associated with an increased risk of the combined outcome of fatal and non-fatal vascular
events. However, these associations are not independent of vascular risk factors.
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CLINICAL AND RADIOLOGICAL FACTORS ASSOCIATED WITH LATE FUNCTIONAL
RECOVERY IN STROKE DUE TO ANTERIOR CIRCULACION LARGE ARTERY OCCLUSION
M. Hernandez-Perez1, N. Perez de la Ossa2, E. Lopez-Cancio3, M. Almendrote4, M. Jimenez5, L.
Dorado6, M. Millan7, M. Gomis8, A. Davalos9
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Subclinical hyperthyroidism is a risk factor for poor functional outcome after ischemic stroke
F.A. Wollenweber1, V.D. Zietemann2, C. Opherk3, M. Dichgans4
Institute for Stroke and Dementia Research, Ludwig-Maximilians-University, Munichg, GERMANY1, Institute for Stroke and Dementia Research, Ludwig-Maximilians-University, Munich,
GERMANY2, Institute for Stroke and Dementia Research, Ludwig-Maximilians-University, Munich, 3, Institute for Stroke and Dementia Research, Ludwig-Maximilians-University, Munich, GERMANY4

Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN1, Hospital Universitari Germans
Trias i Pujol, Badalona, SPAIN2, Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN3,
Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN4, Hospital Universitari Germans Trias
i Pujol, Badalona, SPAIN5, Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN6, Hospital Background – Subclinical hyperthyroidism is associated with adverse cardiovascular events inUniversitari Germans Trias i Pujol, Badalona, SPAIN7, Hospital Universitari Germans Trias i Pujol, cluding stroke and atrial fibrillation (AF). However, its impact on functional outcome after stroke
Badalona, SPAIN8, Hospital Universitari Germans Trias i Pujol, Badalona, SPAIN9
remains unexplored. Methods – 165 consecutively recruited patients admitted for ischemic stroke
were included in this observational prospective study. Blood samples were taken in the morning
Background: Several studies have described prognostic factors related with clinical outcome at 3
within 3 days after symptom onset and patients were divided into the following 3 groups: subclinimonths after stroke. However, little is known about predictors of late-term improvement. Our aim
cal hyperthyroidism (0.1<TSH≤0.44μU/ml), subclinical hypothyroidism (2.5≤TSH<20μU/ml), and
was to study the clinical and radiological variables associated with functional improvement between euthyroid state (0.44<TSH<2.5μU/ml). Patients with overt thyroid dysfunction were excluded. Fol3 and 12 months after stroke. Methods: We included consecutive acute ischemic stroke patients <
low-up took place 3 month after stroke. Primary outcome was functional disability (modified Rankin
80-year old admitted within 12h of an anterior circulation large artery occlusion (ACLAO) during
Scale, mRS), secondary outcome level of dependency (Barthel Index, BI). Ordinal logistic regresa 30 months period. Clinical and radiological data were obtained at admission, discharge, 3 and 12
sion analysis was used to adjust for possible confounders. Variables previously reported to be affectmonths. The primary outcome was the change in late-term functional outcome defined as the differ- ed by thyroid function such as AF, total cholesterol or body mass index (BMI), were included in an
ence between the modified Rankin Scale (mRS) scores at 3 and 12 months. Results: One hundred
additional model. Results – 19 patients (11.5%) had subclinical hyperthyroidism and 23 (13.9%) had
patients were recruited (age 66±12 y, 63% male, median NIHSS 17). 44% of patients received i.v.
subclinical hypothyroidism. Patients with subclinical hyperthyroidism had a substantially increased
tPA alone, 36% endovascular treatment (primary or rescue treatment) and 20% were not treated with risk of functional disability compared to subjects with euthyroid state (OR=2.63, 95% CI: 1.02-6.82;
reperfusion therapies. At 90 days, 25 patients reached mRS 0 and 3 had died. Out of 73 patients with adjusted for age, sex, smoking status, and time of blood sampling). The association remained signifsome degree of disability after 3 months, 33.3% showed late-term improvement. No patient with
icant when including the additional variables (OR=3.95; 95% CI: 1.25-12.47) and was confirmed by
mRS>3 at three months reached functional independence (mRS ≤2) at 12 months. Reperfusion ther- the secondary outcome (BI: OR= 9.12; 95%CI: 2.08-39.89). Conclusion – Subclinical hyperthyroidapies (p 0.01), successful recanalization (p 0.01), NIHSS<8 at 24h (p 0.01), younger age (p <0.01),
ism is a risk factor for poor outcome 3 months after ischemic stroke.
smaller lesion at 24h (p <0.01) and subcortical lesion (p 0.05) were factors associated with late-term
improvement. Age (β -0.34) and NIHSS<8 at 24h (β 0.25) were independently associated with improvement in the Rankin score between 3 and 12 months in a lineal regression model. Conclusion:
Functional improvement between 3 and 12 months is identified in one third of acute stroke patients
with ACLAO and persistent symptoms at three months. Age and moderate stroke severity at 24h are
major determinants of late-term change in functional outcome.rm change in functional outcome.
Table 1. TSH-level and functional outcome 3 months after ischemic stroke

Modified Rankin Scale
hyperthyroidism vs. euthyroid state
hypothyroidism vs. euthyroid state
Barthel Index
hyperthyroidism vs. euthyroid state
hypothyroidism vs. euthyroid state

Model 1
OR [95%CI]
(p-value)

Model 2
OR [95%CI]
(p-value)

2.63 [1.02-6.82]
(p=0.046)
0.78 [0.27-2.22]
(p=0.64)

3.95 [1.25-12.47]
(p=0.019)
0.75 [0.22-2.55]
(p=0.64)

3.63 [1.27-10.35]
(p=0.016)
0.90 [0.25-3.18]
(p=0.87)

9.12 [2.08-39.89]
(p=0.003)
0.52 [0.09-2.80]
(p=0.44)

Ordinal logistic regression with mRS categorised into 3: 0-1 (n=109), 2-3 (n=41), 4-6 (n=15).
Model 1: adjusted for age, sex, smoking status, and time between symptom onset and blood sampling.
Model 2: additionally adjusted for NIHSS, TIA, serum CRP, AF, BMI, and total cholesterol.
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Figure 1. Modified Rankin scale 3 months after ischemic stroke.
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Initial stroke severity and early functional outcomes are not improved by prior SSRI prescription.
P. Fearon1, D.J. Stott2, P. Langhorne3, T.J. Quinn4
Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UNITED
KINGDOM1, Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow,
UNITED KINGDOM2, Institute of Cardiovascular and Medical Sciences, University of Glasgow,
Glasgow, UNITED KINGDOM3, Institute of Cardiovascular and Medical Sciences, University of
Glasgow, Glasgow, UNITED KINGDOM4
Background
Improved functional recovery after stroke is associated with selective serotonin reuptake inhibitor
(SSRI) prescription. The mechanism of action is unknown but direct modulation of spontaneous
brain plasticity by SSRIs has been suggested. If SSRIs are neuroprotective, we hypothesized that
prior SSRI prescription would be associated with a reduction in initial stroke severity and improved
early functional outcomes.
Methods
We recorded clinical and demographic details of consecutive acute admissions with stroke or transient ischaemic attack (TIA) from a geographically defined population (East Glasgow, UK) between
February 2011 and March 2012. Outcomes of interest were: baseline stroke severity (National Institute for Health Stroke Scale [NIHSS]), death in hospital, dependency at discharge (modified Rankin
Scale [mRS]), length of stay (LOS) and home-time (censored at 90 days). We used Mann-Whitney
U or Pearson’s Chi square where appropriate to compare outcomes between patients prescribed an
SSRI prior to admission and those who were not; analyses were corrected for age and initial NIHSS.
Results
We recorded 312 acute presentations with stroke or TIA. Mean age 70.9 years (SD13.7); 55% male;
median baseline NIHSS 3 (range 0-28). Anti-depressants were prescribed in 24% of patients pre-admission and 14% were prescribed an SSRI. Median baseline NIHSS did not differ between SSRI
and non-SSRI groups (3 (IQR:1-6) versus 3 (IQR:2-7); p=0.76). For patients with stroke (n=257),
initial suggestion of greater mortality in the SSRI group (22% versus 10% (non-SSRI group);
p=0.05) was not significant when corrected for age and baseline NIHSS (p=0.09). There was no between group difference in dependency at discharge (p=0.25), LOS (p=0.50) or home-time (p=0.85).
Conclusion
We have not demonstrated early benefit of SSRIs in our modest sized dataset of unselected stroke
patients. Future RCTs of SSRI in acute stroke should collect early and longer term functional outcome data.
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High HDL is associated with favorable outcome after ischemic stroke
S. Fonville1, P.J. Koudstaal2, H.M. den Hertog3
Erasmus Medical Center, Rotterdam, THE NETHERLANDS1, Erasmus Medical Center, Rotterdam, THE NETHERLANDS2, Medical Spectre Twente, Enschede, THE NETHERLANDS3
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Early and Continuous Neurological Improvement after Intravenous Thrombolysis are Strong
Predictors of Favorable Long-term Outcome in Acute Ischemic Stroke
V.K. Sharma1, H.L. Teoh2, B.P.L. Chan3, R.C. Seet4, B.R. Wakerley5, P.R. Paliwal6, L. Shen7, L.L.
Yeo8

National University of Singapore, Singapore, SINGAPORE1, National University Health SysBackground
tem, Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3,
Recently, HDL and triglycerides levels have been associated with outcome after stroke. We therefore National University of Singapore, Singapore, SINGAPORE4, National University Health System,
aimed to confirm this association in an independent cohort and assessed the association between se- Singapore, SINGAPORE5, National University Health System, Singapore, SINGAPORE6, National
rum lipid levels during admission and functional outcome 3 months after ischemic stroke.
University of Singapore, Singapore, SINGAPORE7, National University Health System, Singapore,
Methods
SINGAPORE8
We evaluated 371 patients with ischemic stroke admitted to the stroke unit or visiting the outpatient
clinic in whom lipid profile including total cholesterol, high-density lipoprotein cholesterol (HDL),
Background: Considerable proportion of acute ischemic stroke (AIS) patients demonstrates changes
low-density lipoprotein cholesterol (LDL), and triglyceride levels, as well as prior statin use, were
in their neurological status within first 24-hours of intravenous thrombolysis with tissue plasminoassessed on day 0-5 after the event. Favorable functional outcome was defined as a score on the
gen activator (IV-tPA). We evaluated the relationship between early neurological improvement and
mRS of less than 2. The relation between lipid profile and outcome was expressed as odds ratio
functional outcomes in thrombolysed AIS patients at 3-months. Methods: Data for consecutive AIS
(OR) with corresponding 95% confidence intervals (CI). Adjustments were made for age, sex, NIpatients treated with IV-tPA within 4.5-hours of symptom-onset during 2007-2011 were prospectiveHSS on admission, intravenous rtPA, smoking and other diseases influencing the mRS.
ly entered in our thrombolysed registry. National Institute of Health Stroke Scale (NIHSS) scores
Results
were recorded before IV-tPA bolus, at 2-hours and at 24-hours. Early neurological improvement at
Of the 371 enrolled patients, 122 (33%) used statins on admission. Hundred seventy-eight (48%)
2-hours (ENI) was defined as reduction in NIHSS by ≥10 points from baseline or an absolute score
patients had favorable outcome at 3 months. Prior statin use, total cholesterol, LDL and triglyceride of ≤4 points at 2-hours. Continuous neurological improvement (CNI) was defined as a reduction of
levels were comparable between patients with and without favorable outcome. Only HDL levels
NIHSS score by ≥8 points between 2-hours and 24-hours or absolute score of ≤4 points at 24-hours.
were significantly higher in patients with favorable outcome compared to those without favorable
Favorable functional outcomes at 3-months were determined by modified Rankin scale (mRS) 0-1.
outcome (resp. 1.38 mmol/L (SD 0.47) and 1.25 mmol/L (SD 0.40), p-value 0.005). High HDL lev- Results: Of the 2460 AIS patients admitted during the study period, 263 (10.7%) received IV-tPA;
els were independently associated with favorable functional outcome at 3 months (aOR 1.95 (95%
median age 64years (range 19-92), 63.9% males, median NIHSS 17points (range 3-35) and mediCI 1.04-3.66)).
an onset-to-treatment time 145minutes (range 57-270). Overall, 130 (49.4) thrombolyzed patients
Conclusion
achieved mRS 0-1at 3-months. NIHSS at onset (OR per 1-point increase 0.893, 95% CI 0.854We confirmed that a high HDL level is an independent prognostic factor for favorable functional
0.934, p<0.001), ENI-2 (OR 2.836 95% CI 1.436-5.602, p=0.003) and CNI (OR 7.753 95% CI
outcome after ischemic stroke. However, we could not confirm the association between triglyceride 3.889-15.455, p<0.001) were found to be independent predictors of favorable outcome at 3-months.
levels and functional outcome.
Conclusion: Early and continuous neurological improvement within first 24-hours is strong predictors of favorable functional outcome in thrombolyzed AIS patients.
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Long-term quality of life and functional outcome after decompressive craniectomy for malignant middle cerebral artery infarction.
D.D DEVOS1, N.G. Gavrylova2, S.D. DEBIAIS3, T.R. RONZIERE4, G.M. MARC5, S.T. TIMSIT6,
B.G. GUILLON7, M.S. SEVIN8
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The effect of chronic kidney disease and anemia on clinical characteristics and outcomes of
stroke patients in nationwide surveys of acute cerebrovascular disease in Israel (NASIS-2004,
2007, 2010)
Y. Feldman-Idov1, O. Azrilin2, D. Tanne3, B. Gross4

Department of Neurology, Nantes University Hospital, Nantes, FRANCE1, Department of
Neurology, Tours University Hospital, Tours, FRANCE2, Department of Neurology, Tours University Hospital, Tours, FRANCE3, Department of Neurology, Rennes University Hospital, Rennes,
FRANCE4, Department of Neurology, Angers University Hospital, Angers, FRANCE5, Department
of Neurology, Brest University Hospital, Brest, FRANCE6, Department of Neurology, Nantes University Hospital, Nantes, FRANCE7, Department of Neurology, Nantes University Hospital, Nantes,
FRANCE8

Western Galilee Hospital-Nahariya, Nahariya, ISRAEL1, Western Galilee Hospital-Nahariya,
Nahariya, ISRAEL2, Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL3, Western Galilee Hospital-Nahariya, Nahariya, ISRAEL4

Background– Decompressive craniectomy after malignant middle cerebral artery (MCA) infarction
improves survival. Long-term functional outcome and quality of life of these patients have been
poorly studied and uncertainties persist on the late benefit of this procedure. Methods – From January 2004 to December 2010, 62 consecutive patients with malignant MCA infarction were treated
with decompressive craniectomy according to the European Stroke Organization recommendations
criteria. Patients were followed for a minimum of 2 years (mean 34 months, range 24–84 months)
after surgery and were evaluated with the modified Rankin scale (mRs), the stroke impact scale
(SIS) and the life satisfaction checklist (LiSat-11). Family caregivers answered the proxy version
of the SIS and the Zarit Burden Interview (ZBI). Results – Mean age of the patients was 46.6 years,
and 74 % were male. Long-term survival was 74%. 68% (31/44) and 77% (24/31) of the survivors
were functionally independent (mRs≤3) at 12 and after 24 months of follow-up, respectively. No
patient was in a vegetative state (mRs=5). After 24 months, the mean patient assessment of global
stroke recovery was 45%. According to the LiSat checklist, 64% found their life satisfying. 92.5%
of the survivors had a retrospective acceptance of craniectomy. 75% of the caregivers regarded their
burden as mild. Delayed timing of surgery, involvement of more than one vascular territory, and
internal carotid occlusion were independently associated with higher mortality. Timing of surgery
and age were negatively correlated with functional outcome. Conclusion – Patients with malignant
MCA infarction treated with decompressive craniectomy display a sustained, long-term functional
improvement that lasts far after the first year of their stroke. At 2 years and later, most of them are
functionally independent and found their life satisfying. Our data suggest that early surgery is associated with survival and favorable long term functional outcome.
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Background: There is growing evidence that chronic kidney disease (CKD) and anemia are independent risk factors for vascular events and predictors of poor outcome and prognosis. Objective:
To investigate the effect of CKD and anemia on clinical characteristics and outcomes of acute
stroke patients. Methods: The data was collected from 3 consecutive nationwide surveys and included all adult hospitalized patients with acute stroke. The questionnaire included data regarding
demographics, risk factors, clinical presentation, stroke severity (NIHSS), type, etiology, disability
(mRS) and mortality (during hospitalization and 30, 90, and 365 days post hospitalization). CKD
was defined as GFR≤60 mL/min/1.73m2 and anemia was defined as hemoglobin <12g/dl for females and <13g/dl for males. Patients were classified into 4 groups: (1) CKD+anemia, (2) CKD+no
anemia, (3) no CKD+anemia, (4) no CKD+no anemia. All correlations were age adjusted. Results:
A total of 6261 patients with the mean age of 69.8+/-13.6, were evaluated. Stroke severity, stroke
territory, type of stroke, and cardio-embolic etiology differed between the 4 groups (p<0.05): Patients with CKD+anemia had the highest rate (26.2%) of severe stroke (NIHSS>10), cardioembolic
events (25.0%), and ischemic stroke (75.0%) and the lowest rate of TIA (16.3%) and lacunar stroke
(19.8%). Disability and mortality rates also differed between the groups (p<0.001): Patients with
CKD+anemia had the highest severe disability (mRS 4-5) and death rates (31.5%, 13.1% respectively), and highest mortality rates in all time points studied. Cox proportional hazard models for mortality (adjusted for conventional risk factors) showed the significant effect of anemia on mortality
in all time points, whereas CKD was found independently affecting only the hospital mortality. No
interaction was found between CKD and anemia. Conclusions: CKD and anemia are associated with
severe stroke and disability, and are independent predictors of mortality.
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Intracranial Large Artery Disease is an independent predictor of recurrent vascular events
following ischemic stroke in ethnic South Asians.
R.S. SHEKHAWAT1, F.P. Woon2, M.C. Wong3, H.M. Chang4, D.A. De Silva5
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Stroke recurrence and long-term outcome in Japanese minor stroke with atrial fibrillation and
large artery atherosclerosis ~ Fukuoka Stroke Registry ~
S. Fujimoto1, S. Mezuki2, T. Matsuki3, J. Jinnouchi4, T. Ishitsuka5, T. Kitazono6

SINGAPORE GENERAL HOSPITAL, SINGAPORE, SINGAPORE1, SINGAPORE GENERAL HOSPITAL, SINGAPORE, SINGAPORE2, NATIONAL UNIVERSITY OF SINGAPORE,
SINGAPORE, SINGAPORE3, NATIONAL NEUROSCIENCE INSTITUTE, SINGAPORE, SINGAPORE4, NATIONAL NEUROSCIENCE INSTITUTE, SINGAPORE, SINGAPORE5

Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN1, Stroke Center, Steel
Memorial Yawata Hospital, Kitakyushu, JAPAN2, Stroke Center, Steel Memorial Yawata Hospital,
Kitakyushu, JAPAN3, Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN4, Stroke
Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN5, Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN6

Introduction: Intracranial large arteries are the most common site of disease in ischemic stroke
among ethnic South Asians who number more than 1 billion worldwide with a wide diaspora. Intracranial large artery disease (ICLAD) is associated with a high incidence of recurrent stroke in
ethnic Chinese and Caucasians. There are no published studies on the natural history of ethnic South
Asians with ICLAD. We investigated the association of ICLAD with recurrent vascular events and
functional outcome following ischemic stroke in ethnic South Asians.
Method: In this prospective study of ethnic South Asians admitted for ischemic stroke, ICLAD was
assessed by pre-specified criteria on Magnetic Resonance Angiography or Transcranial Doppler.
Telephone follow up was performed at 6 months to assess for vascular events (recurrent stroke,
myocardial infarction and vascular death) and poor functional outcome (modified Rankin score >2).
Results: Among the 240 South Asian patients recruited, 216 had ICLAD assessment, of which 202
(93%) follow-up data. The prevalence of ICLAD was 51% (105/202). A higher proportion of patients with ICLAD had a recurrent vascular event (12.4% vs. 3.1%, p=0.018) and poor outcome at
6 months (32.1% vs. 13.9%, p=0.002), compared to those without ICLAD. In regression analyses
with age, gender, hypertension, diabetes, hyperlipidaemia, ischemic heart disease and atrial fibrillation as covariates, ICLAD was associated with a higher likelihood of recurrent vascular events (OR
3.87, 95% CI 1.02-14.75) and poor outcome (OR 3.80, 95% CI 1.76-8.20).
Conclusion: ICLAD is a predictor of recurrent vascular events and poor functional outcome following ischemic stroke in South Asians, independent of demographics and vascular risk factors. South
Asian stroke patients with ICLAD are thus a potential target for trials of aggressive secondary stroke
prevention, specific ICLAD management and acute stroke treatments aiming to improve functional
outcome.

Background & Purpose: Atrial fibrillation (AF) and large artery atherosclerosis (LAA) can be associated with a bad outcome even in minor stroke. We investigated stroke recurrence and outcome in
Japanese minor stroke patients with AF and/or LAA.
Subjects & Methods: Among the consecutive 6246 stroke patients who were admitted to the 7 stroke
centers within 7 days after the onset, 3725 patients with acute ischemic stroke with the initial NIH
stroke scale score of 7 or less and prior modified Rankin scale (mRS) of 0 or 1 were included in
the present study. In accordance with AF and intracranial or extracranial LAA (stenosis of 50% or
more in diameter), they were classified into 4 groups: patients without both AF and LAA (Group
A, n=2154), patients with only AF (Group B, n=475), patients with only LAA (Group C, n=937),
and patients with both AF and LAA (Group D, n=159). We observed stroke recurrence and outcome
during one year.
Results: On the multivariate analysis, age (OR, 0.94; 95%CI 0.93~0.95), initial NIH stroke scale
score (OR, 0.70; 95%CI, 0.67~0.74), chronic kidney disease (OR, 0.72; 95%CI, 0.55~0.95), initial
HbA1c value (OR 0.87, 95%CI 0.79~0.95), and LAA (OR 0.70, 95%CI 0.55~0.88) had a negative association with a good outcome. Acute stroke recurrences within 3 weeks after the onset were
observed in 2.0%, 2.5%, 6.1%, and 9.4% in Group A-D patients respectively (p<0.0001). Stroke
recurrences during 1 year were observed 7.0%, 10.7%, 11.6%, and 13.8% in Group A-D patients respectively (p<0.0001). A good outcome (mRS of 0-1) 1 year after the onset was observed in 77.0%,
66.4%, 67.9%, and 65.8% in Group A-D patients respectively (p<0.0001). With regard to the Kaplan-Meier method, stroke recurrences were most frequent in Group D (p<0.0001, Log-rank test).
Conclusions: In Japanese minor stroke, age, NIH stroke scale score, chronic kidney disease, HbA1c,
and LAA were significant predictors for the long-term outcome. In patients with both AF and LAA,
stroke recurrences were most frequent, especially in the acute phase, and a long-term good outcome
was least frequent consequently.
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Outcome prediction in acute stroke patients considered for endovascular treatment: a novel
tool
R. Grech1, P.L. Galvin2, S. Power3, A. O’Hare4, S. Looby5, P. Brennan6, J. Thornton7
Beaumont Hospital, Dublin, IRELAND1, Beaumont Hospital, Dublin, IRELAND2, Beaumont
Hospital, Dublin, IRELAND3, Beaumont Hospital, Dublin, IRELAND4, Beaumont Hospital, Dublin, IRELAND5, Beaumont Hospital, Dublin, IRELAND6, Beaumont Hospital, Dublin, IRELAND5
BACKGROUND
Functional outcome following emergent intra-arterial thrombectomy is variable and likely reflects
the heterogenous characteristics of acute stroke patients.
The aims of our study were (1) to establish which pre-treatment variables correlate with functional
outcome and (2) to devise a tool which would reliably predict outcome.
METHODS
Prospective data of patients treated with intra-arterial mechanical thrombectomy in our institution
between 2010 and 2012 was collected. Outcome was measured at 30 days post-procedure using the
modified Rankin score (mRS). A preliminary univariate analysis was performed and data outliers
were identified by constructing scatter and box plots.
Systematic bivariate analysis using SPSSTM was then performed to evaluate the correlation of baseline variables with outcome. The significant variables were analysed using a linear regression model
and the individual contributing weights to outcome calculated. The B and constant values from the
regression were used to construct a predictive formula.
RESULTS
57 patients, 34 males (59.6%) and 23 females (40.4%) with a mean age of 62.1 (range 26 - 87 years)
were included in the cohort. 27 patients had a good functional outcome (mRS 0-2) at 30 days while
30 patients had a poor outcome (mRS 3-6). Statistical correlations of baseline variables with functional outcome are summarized in table 1. Age, NIHSS at presentation and CT leptomeningeal collaterals proved to be strongly correlated (p<0.01), and were included in the linear regression model.
A tool was devised from the regression formula combining weighted inputs of the three variables.
Regression statistics and residual analysis were performed and are summarized in table 2.
CONCLUSION
The proposed tool is easy to use and reliably predicts functional outcome prior to endovascular therapy. It may help clinical decision-making in the acute setting and offers ‘tailor-made’ outcome expectations for individual patients during the consent procedure.
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Coronary heart disease and stroke past medical history are predictors of late mortality in the
Brest Registry of Stroke
P. Bailly1, E. Nowak2, F. Rouhart3, P. Goas4, F.M. Merrien5, A. Tirel-Badets6, I. Viakhireva-Dovganyuk7, E. Le Cadet-Woh8, S. Timsit9
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SEX DIFFERENCES IN STROKE FUNCTIONAL OUTCOMES AND QUALITY OF LIFE
AFTER SIX MONTHS FOLLOW-UP
J.M. Ramirez-Moreno1, F. Lopez-Espuela2, A.B. Constantino-Silva3, J.C. Portilla-Cuenca4, J.A.
Fermín-Marrero5, A. Ollero-Ortiz6, I. Bragado-Trigo7, P.E. Jimenez8, I Casado-Naranjo9
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Neurology Department. Hospital Universitario Infanta Cristina. Universidad de Extremadura, Badajoz, SPAIN1, Neurology. Stroke Unit, Hospital San Pedro de Alcántara,, Cáceres, SPAIN2,
Neurology Department. Hospital Universitario Infanta Cristina., Badajoz, SPAIN3, Neurology.
Stroke Unit, Hospital San Pedro de Alcántara,, Cáceres, SPAIN4, Neurology. Stroke Unit, Hospital
San Pedro de Alcántara,, Cáceres, SPAIN5, Neurology Department. Hospital Universitario Infanta Cristina, Badajoz, SPAIN6, Neurology. Stroke Unit, Hospital San Pedro de Alcántara,, Cáceres,
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Introduction
Background: Mortality after ischemic stroke is high. It is therefore necessary to know the risk facSurprisingly few studies have been done with the primary objective of examining sex differences
tors that predict mortality to control them. Methods: A prospective population registry was set-up in in functional outcomes after stroke. A consistent feature of these studies is that women have less faBrest County. Demographic, clinical characteristics, vascular risk factors, mortality were collected
vourable outcomes after stroke than do men. We tested whether gender differences in the quality of
from January 2008 to December 2010. Patients were classified according to the TOAST classifilife (QOL) and outcome of stroke are due to confounding factors.
cation. Multivariate analysis of early mortality (<28 days) and late mortality (≥28 days) were perMethods
formed taking in account identified significant risk factors on univariate analysis (p<0.01). Results:
A total of 200 consecutive patients with acute stroke, admitted to the Stroke Unit, were included in
2174 cases were collected. All had a CT-scan, 26.8% an MRI, 65.7% a comprehensive medical asthe study. After six months follow-up, 173 survivors [71(35.5%) females and 129(64.5%) males; avsessment (ECG, echo-doppler of neck vessels, cardiac echography). The mean age was 74.9 years
erage age(SD): 71.16(12.3) years] were evaluated, with the SF-12 Health Survey, Barthel index (BI)
and 52.4% were females. For early mortality, incomplete evaluation (OR=4.8; 95%CI: 2.92-7.9) was and Rankin scale and Hamilton Rating Scale for Depression. Multivariate logistic and lineal regresassociated with a poor prognosis. A low Glasgow Coma Scale (GCS) (OR=0.71; 0.66-0.76), small
sion analyses were conducted to determine predictive factors.
vessels disease (SVD) related stroke (OR=0.09; 0.012-0.68) and negative evaluation (OR=0.37;
Results
0.17-0, 79) were associated with good prognosis. For late mortality, age (HR=1.05; 1.036-1.064),
Women were older (median age, 74,1 versus 69,5 years), had more severe strokes (median NIHss
history of stroke (HR=1.29, 1.005-1.65), coronaropathy (HR=1.65, 1.28-2.14) were associated with 8,34 vs 7,43), were less likely to be independent prestroke and less social support compared with
poor prognosis while a high GCS (HR=0.86, 0.81-0.91), SVD (HR=0.48; 0.3-0.74) and a negative
men (all P < 0.01). At six months, 32% of women vs 65% of men were independent (BI > 95); 49%
evaluation (HR=0.52, 0.38-0.73) were associated with a good prognosis. Conclusion: - Patients with of men have favourable outcome vs 30% of women (Rankin 0-1); women had significantly lowsmall vessels disease or cryptogenic stroke have a high early and late survival probably related to
er scores on the SF-12 physical and mental component and various specifics domains; and women
the low initial severity of the stroke as measured by the NIHSS score and initial GCS (data not inhave a more depressive status (29,5 vs 18%). These differences remained significant after concluded). - Incomplete evaluation is associated with early mortality: is it related to the impossibility
trolling for confounding factors.
of performing quickly a complete work-up or is an incomplete work-up responsible of a non-optimal Conclusions
care ? - Coronary heart disease and stroke past medical history probably reflect a diffuse vascular
The causes of the sex differences in functional outcomes and QOL are explained by the fact that,
disease and determine long-term prognosis.
compared with men, women are older, have poorer prestroke function, have more comorbidities
such as depression, less social support and have a more severe stroke. However, adjustment for
these factors does not adequately explain the observed differences in stroke outcomes between men
and women.
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Prevalence of vertebral artery stenosis in patients with basilar artery occlusion; the Basilar
Artery International Cooperation Study (BASICS)
A. Compter1, E.J.R.J. van der Hoeven2, H.B. van der Worp3, J.A. Vos4, L.J. Kappelle5, A. Algra6,
W.J. Schonewille7
for the BASICS Study Group
University Medical Center Utrecht and Rudolf Magnus Institute of Neuroscience, Utrecht,
THE NETHERLANDS1, St. Antonius Hospital, Nieuwegein, THE NETHERLANDS2, University
Medical Center Utrecht, Utrecht, THE NETHERLANDS3, St. Antonius Hospital, Nieuwegein, THE
NETHERLANDS4, University Medical Center Utrecht, Utrecht, THE NETHERLANDS5, University Medical Center Utrecht, Utrecht, THE NETHERLANDS6, St. Antonius Hospital, Nieuwegein,
THE NETHERLANDS7
Background: Little is known about the prevalence of vertebral artery (VA) stenosis or occlusion and
its influence on outcome in patients with acute basilar artery occlusion (BAO). Methods: We studied
72 patients with an acute BAO enrolled in the prospective Basilar Artery International Cooperation Study (BASICS) registry who had CT-angiography (CTA) of the complete VAs. Adjusted risk
ratios (aRRs) were calculated with Poisson regression for poor clinical outcome (modified Rankin
Scale score of 4 to 6) at one month and death in relation to VA stenosis ≥50%, VA occlusion, bilateral VA occlusion, VA hypoplasia, and a thrombus extending from the BA into the VA. Results: VA
occlusion or stenosis ≥50% was found on CTA in 46 of 72 patients (64%). No difference was found
for the risk of poor clinical outcome (aRR, 1.08; 95% CI, 0.79-1.47) or death (aRR, 1.01; 95% CI,
0.61-1.67) in patients with or without VA stenosis ≥50% or occlusion. Patients with and patients
without an occlusion of the VA had the same risk of poor clinical outcome and death. Bilateral VA
occlusion was found in 9 patients (12%); these patients had a higher risk of poor clinical outcome
(aRR, 1.23; 95% CI, 1.02-1.50) than patients without a bilateral VA occlusion. VA hypoplasia and a
thrombus extending from the BA in the VA did not influence outcome after BAO. Conclusions: In
patients with BAO, the presence of unilateral VA stenosis ≥50% or occlusion is not associated with
an increased risk of poor clinical outcome or death. Bilateral VA occlusion is associated with an increased risk of poor clinical outcome.
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Comparison of functional outcomes and predictors between ischaemic and haemorrhagic
stroke: The South London Stroke Register (SLSR)
A. Bhalla1, Y. Wang2, A. Rudd3, C.D.A. Wolfe4
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Long-term prognosis of stroke in young adults: the PORTYSTROKE study
M. Viana-Baptista1, T.P. Melo2, M. Carvalho3, V.T. Cruz4, C. Fernandes5, F.A. Silva6, C. Ferreira7, G. Lopes8, A. Leitão9, A.A.N. Pinto10, R. Guerreiro11, J.P. Gabriel12, S. Calado13, M. Rodrigues14,
J.M. Ferro15
Division of Health and Social Care Research, King’s College, London, UNITED KINGDOM1, PORTYSTROKE Investigators
Division of Health and Social Care Research, King’s College, London, UNITED KINGDOM2, Divi- Department of Neurology, CEDOC - Faculdade de Ciências Médicas da Universidade Nova de
sion of Health and Social Care Research, King’s College, London, UNITED KINGDOM3, Division Lisboa; Hospital Egas Moniz, Centro Hospitalar Lisboa Ocidental, Lisbon, PORTUGAL1, Deof Health and Social Care Research, King’s College, London, UNITED KINGDOM4
partment of Neurology, Hospital de Santa Maria, Lisbon, PORTUGAL2, Department of Neurology,
Hospital de São João, Porto, PORTUGAL3, Department of Neurology, Hospital de São Sebastião,
Background: Few population based studies describing comparative functional outcome between
Santa Maria da Feira, PORTUGAL4, Department of Neurology, Hospital Garcia de Orta, Almada,
ischaemic stroke (IS) and haemorrhagic stroke (HS) in the short and long term are available. Knowl- PORTUGAL5, Department of Neurology, Hospitais da Universidade de Coimbra, Coimbra, PORedge of the natural history and factors associated with poor outcome are important in providing
TUGAL6, Department of Neurology, Hospital de São Marcos, Braga, PORTUGAL7, Department of
prognostic information and subsequent resource allocation.
Neurology, Hospital de Santo António, Porto, PORTUGAL8, Department of Neurology, Centro HosMethods: Data were collected within the population based SLSR between 1995 and 2011. Baseline
pitalar de Coimbra, Coimbra, PORTUGAL9,
data were collection of socio-demographic factors, case mix, risk factors prior to stroke and acute
Department of Neurology, Hospital Fernando Fonseca, Amadora, PORTUGAL10, Department of
stroke processes with outcomes at 7 days, 3 months, 1, 5 and 10 years post stroke. Logistic regresNeurology, Hospital de São Bernardo, Setúbal, PORTUGAL11, Department of Neurology, Hospital
sion was used to determine factors associated with poor outcome (dead and dependency: Barthel In- de São Pedro, Vila Real, PORTUGAL12, Department of Neurology, Hospital Egas Moniz, Lisbon,
dex <15). Linear regression was used to estimate variation in recovery pattern by subtype.
PORTUGAL13, Department of Neurology, Hospital Garcia de Orta, Almada, PORTUGAL14, DepartResults: Baseline clinical impairments for stroke were more severe in HS. Patients with IS were
ment of Neurology, Hospital de Santa Maria, Lisbon, PORTUGAL15
more likely to undergo brain imaging (P=0.01), swallow test (P<0.001) and stroke unit care
(P<0.001) than HS. In patients with HS, age and incontinence were associated with poor outcome
Background: There is limited information about long-term prognosis of stroke in young adults. We
at 1, 5 and 10 years whereas age, incontinence, failed swallow, atrial fibrillation and diabetes were
performed a five-year follow-up assessment of patients included in the PORTYSTROKE study, a
associated with poor outcome in IS. Patients with HS were more likely to have poorer outcomes at 3 nationwide multicentre survey of Fabry disease and CADASIL in consecutive young (18-55 years)
months (OR: 2.24, CI: 1.8 to 2.8), 1 year (OR: 2.1, CI 1.67 to 2.56) but not at 5 year (OR: 1.09, CI: Portuguese patients with first-ever stroke, between November 2006 and October 2007.
0.85 to 1.22) or 10 years (OR: 0.88, CI: 0.39 to 2.39), however the rate of functional recovery from
Methods: Follow-up assessments were performed by questionnaires, either on outpatient consultaday 7 day to 3months was significantly greater for HS: regression co-efficient: 2.1, (CI: 1.3 to 2.9),
tion or by telephone interview, and review of medical records. Data about risk factors, etiology of
(P<0.0001).
stroke, recurrent stroke (RS), non-cerebral vascular events (NCVE), and deaths were collected, as
Conclusion: Patients with HS have poorer outcomes compared with IS up to 5 years post stroke.
well as clinical features of Fabry disease and CADASIL.
However the rate of recovery up to 3 months was significantly greater with HS. Identification of fac- Results: From the 493 patients included (364 ischemic stroke, 115 with hemorrhagic stroke and
tors associated with poor outcome may be used for clinical predictions.
14 cerebral venous thrombosis) 4.1% were lost to follow-up. Information was obtained on outpatient consultation in 26.8% and by telephone interview in 73.1% of patients. Overall, there were 76
events. Death occurred in 32 (6.8%), RS in 36 (7.6%) and NCVE in 35 (7.4%) patients among the
study population. Among patients with mutations of the GLA gene (n=12) there were no deaths,
no RS, and no NCVE, (p=0.351, p=0.320, and p=0.327, respectively), and among patients with alterations of the NOTCH3 gene (n=8) death occurred in 1 (12.5%), RS in 2 (25%), and NCVE in 1
(12.5%), (p=0.524, p=0.070, p=0.586, respectively).
Conclusion: The risk of death or recurrent vascular events in young patients with stroke is considerable. The prognostic significance of GLA gene mutations and NOTCH3 gene alterations identified
in this setting remains to be further elucidated.

Poster Session Red

325

22. European Stroke Conference
87 Stroke prognosis
Improved risk stratification after TIA; addition of brain, cardiac, carotid imaging data to the
ABCD2 score
O. Y. Fartushna1, J. Dawson2, L. I. Sokolova3

88 Stroke prognosis
Preceding and post-stroke infections in young adults with first-ever ischemic stroke are associated with unfavorable short-term and long-term outcome.
T.J. Heikinheimo_Connell1, J. Broman2, E. Haapaniemi3, M. Kaste4, T. Tatlisumak5, J. Putaala6
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Background: The ABCD2 score can identify those at particularly high risk for stroke after TIA yet
does not incorporate other routinely gathered data known to link with increased stroke risk. We developed and validated a predictive model based on the ABCD2 score with the addition of brain, cardiac and carotid imaging data.
Methods: We included 178 consenting patients with a diagnosis of TIA who presented to the Alexander University Central Hospital, Kiev, Ukraine. All gave written informed consent to participate.
All patients had detailed clinical assessment, carotid Doppler ultrasound imaging, diffusion weighted MRI (DWI), transthoracic echocardiography and cardiology review. Participants were spilt randomly into a development set (n=110) and independent test set (n=68). Development of stroke after
TIA was the primary endpoint.
Results: In the development sample, stroke developed in 28 (25.5%) patients. The ABCD2 score
was predictive of recurrent stroke (Area under ROC 0.72 (95% CI - 0.62 to 0.83). A regression model based on ABCD2 score only gave sensitivity of 32.1% and specificity 87.8% for the prediction of
recurrent stroke. Increased interventricular septal and carotid intima media thickness, presence of
moderate carotid artery stenosis and a DWI lesion were predictive of recurrent stroke. A regression
model based on these variables, in addition to ABCD2 score gave sensitivity of 55.6% and specificity of 92.6% for the prediction of recurrent stroke. Results were similar in the independent test set
(table).
Conclusions: Incorporation of routinely gathered imaging variables to risk stratification using the
ABCD2 score increases sensitivity for the prediction of recurrent stroke.
Table. Prediction of recurrent stroke by the ABCD2 score and a New predictive model in the development and independent test sets
Prediction of recurrent stroke
after TIA
Stroke frequency, n (%)
ABCD2 score,
Area under ROC (95% CI)
ABCD2 score sensitivity, %
ABCD2 score specificity, %
New predictive model sensitivity, %
New predictive model specificity, %

Groups of the patients
Development set, Independent test set,
n=110
n=68
28 (25.5%)
17(25.0%)
0.72 (0.62-0.83)

0.75 (0.63-0.87)

32.1
87.8

35.3
86.3

55.6

41.2

92.6

91.4
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Background: There are mixed results how preceding infection (PI) affects the prognosis of ischemic
stroke, but it is well known that post-stroke infections (PSI) worsen the outcome in acute ischemic
stroke. Our objectives were to characterize PI and PSI in young adults with first-ever stroke and
to study, whether they are associated with unfavorable 3-month outcome. We studied also whether
such infections are associated with on long-term outcome, recurrent vascular events and death.
Methods: From our database of 1008 consecutive patients aged 15 to 49 we included in the present
study those who had brain imaging done within the first two days from stroke onset. Study outcomes were 3-month and long-term (follow-up 7.8±4.0 years) disability, vascular events and death.
Logistic regression and Cox proportional models were used to find out associations between infections and clini-cal outcomes.
Results: 681 patients (62.3% males) fulfilled the inclusion criteria. Of them 73 had PI, most
com-monly upper respiratory tract infection, and103 had PSI, most commonly pneumonia. After adjusting with gender, age and risk factors both PI and PSI were associated with unfavorable 3-mont
outcome in young patients with acute ischemic stroke. After exclusion of those dying within 30days from stroke, PSI was associated with higher long-term mortality
Conclusion: In young stroke patients pre and post-stroke infections were independently associated
with unfavorable 3-month outcome. Post-stroke infections were also associated with long-term risk
of death.

London, United Kingdom 2013
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Reduced kidney function and clinical outcomes after ischemic stroke among patients with atri- Predictive role of time rate of blood pressure variation on stroke outcome at 1-year.
al fibrillation
P. Zis1, K. Spengos2, K. Vemmos3, E. Manios4, V. Zis5, M.A. Dimopoulos6, N. Zakopoulos7
D.R. Wang1, M. Liu2, Z.L. Hao3
Department of Clinical Therapeutics, University of Athens, London, GREECE1, Department of
West China Hospital, Sichuan University, Chengdu, CHINA1, West China Hospital, Sichuan
Neurology, University of Athens, Athens, GREECE2, Department of Clinical Therapeutics, UniverUniversity, Chengdu, CHINA2, West China Hospital, Sichuan University, Chengdu, CHINA3
sity of Athens, Athens, GREECE3, Department of Clinical Therapeutics, University of Athens, Athens, GREECE4, Department of Neurology, University of Athens, Athens, GREECE5, Department of
Background and Purpose
Clinical Therapeutics, University of Athens, Athens, GREECE6, Department of Clinical TherapeuChronic kidney disease was associated with an increased risk of stroke among patients with atrial
tics, University of Athens, Athens, GREECE7
fibrillation. However, observational data on the association between reduced renal function and outcome or recurrence of ischemic stroke with atrial fibrillation is scarce. We aimed to investigate the
Background Time rate of blood pressure (BP) variation is a measure of the speed of BP fluctuainfluence of reduced renal function on functional outcome and recurrence of acute ischemic stroke
tions derived from a computerized analysis of ambulatory blood pressure monitoring. Our aim was
patients with atrial fibrillation in a hospitalized Chinese population.
to investigate the impact of time rate of BP variation in outcome at 1 year post-stroke. Methods A
Methods
consecutive series of 109 first-ever stroke patients, underwent 24-hour ambulatory BP monitoring
We prospectively enrolled consecutive patients with acute ischemic stroke and atrial fibrillation who within 24 hours after stroke onset. Based on the subjects’ modified Rankin Scale score at 1 year afwere admitted within one month of stroke onset from January, 2003 to February, 2007 into the anal- ter stroke, the study population was divided into two groups: patients with a positive (mRS≤2) or a
ysis. Clinical characteristics such as age, gender, risk factors, National Institutes of Health Stroke
negative outcome (mRS≥3). Results At 1 year, 73 patients had a positive. No patients were lost to
Scale (NIHSS) on admission were investigated. Basic characteristics, functional outcomes and refollow up. Those with a negative outcome (n=36) had higher NIHSS scores at admission, had sufcurrence were compared between reduced eGFR group and non-reduced eGFR group.
fered less frequently an ischemic stroke, were more likely to have a history of diabetes mellitus and
Results
presented higher heart rate, higher SBP variability and higher time rate of SBP variation. The folOf the 229 cases included, reduced eGFR was present in 105 patients (45.9%). Patients with reduced lowing independent variables were entered into the multivariate logistic regression model: history of
eGFR, compared with those with non-reduced eGFR, were more frequently female and had a sigdiabetes mellitus, hemorrhagic stroke event, 24-hour HR, 24-hour SBP variability, 24-hour rate of
nificantly lower proportion of alcohol consumption and current smoking (all P</=0.002). After adSBP variation and NIHSS score at admission. Having a history of diabetes mellitus was associated
justment, the death risk in patients with reduced eGFR was about 2-fold higher at three months, six
with a 2.77 fold increase in the odds of a negative outcome (95% CI 1.04 – 7.37), having suffered an
months and one year compared to patients with non-reduced eGFR (all P</=0.042). Compared with intracerebral hemorrhage was associated with a 3.67 fold increase in the odds of a negative outcome
patients with non-reduced eGFR, those with reduced eGFR showed no significantly difference for
(95% CI 1.01 – 13.38),each increased point in the NIHSS score was associated with a 1.15 increase
cumulative recurrence rate by one year cumulative recurrent curves (p =0.331, log rank test).
in the odds of a negative outcome (95% CI 1.01 – 1.31) and a 0.1mmHg/min increase in the 24-h
Conclusions
rate of SBP variation was associated with a 1.96 fold increase in the odds of a negative outcome
Reduced eGFR was independently associated with an increased risk of death for ischemic stroke
(95% CI 1.16 – 3.32). Conclusion Time rate of BP variation is associated with outcome at 1-year.
with atrial fibrillation, but seemed not to be significantly associated with an increased risk of recurLowering the time rate of BP variation, in the acute phase, might offer better outcomes in patients
rence.
who suffered a cerebrovascular incident.
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Association between silent brain infarction and biomarkers in acute lacunar infarct patients
H.S. Kwon1, W.H. Jho2, Y.S. Kim3, J.H. Kim4, S.H. Kim5, H.T. Kim6, Y.J. Lee7, K.Y. Lee8, H.Y.
Kim9, Y.B. Lee10, S.H. Koh11
Hanyang University Hospital, Seoul, SOUTH KOREA , Hanyang University Hospital, Seoul,
SOUTH KOREA2, Hanyang University Hospital, Seoul, SOUTH KOREA3, Hanyang University
Hospital, Seoul, SOUTH KOREA4, Hanyang University Hospital, Seoul, SOUTH KOREA5, Hanyang University Hospital, Seoul, SOUTH KOREA6, Hanyang University Hospital, Seoul, SOUTH
KOREA7, Hanyang University Hospital, Seoul, SOUTH KOREA8, Hanyang University Hospital,
Seoul, SOUTH KOREA9,Gachon University Gil Medical Center, Incheon, 10, Hanyang University
Hospital, Seoul, SOUTH KOREA11
1

Background: Prediction of stroke outcome is essential, but outcome predictors are unclear. Silent
brain infarctions (SBIs) are associated with prognosis after stroke, although the mechanisms remain
unclear. In this study, we investigated associations in acute lacunar infarct patients between SBIs
and biomarkers including vascular endothelial growth factor (VEGF), stromal cell-derived factor-1α
(SDF-1α), macrophage migration inhibitory factor (MIF) and high mobility group box-1 (HMGB1),
which reported to play roles in neurovascular remodeling or inflammation. Methods: From January
2009 to March 2011, 68 consecutive patients with first-ever lacunar infarction within 24 hours of
symptom onset were included. We excluded patients with inflammatory disease, cancers and use of
rtPA. Serum samples were assessed with ELISA kit. Clinical findings were obtained at admission
and after 3 months of stroke onset. Results: SBIs were noted in 31 (45%) of the 68 patients. Patients
with SBIs were associated with hypertension (p=0.055) and advanced leukoaraiosis (p<0.001) on
univariate analysis. Patients with SBIs had better outcome at 3 months (p=0.038) after stroke onset.
Serum VEGF were higher and SDF-1α were lower in patients with silent infarctions (p=0.035 and
p<0.001). However, MIF and HMGB1 were not different from each groups. (Figure 1) Logistic regression analysis showed that VEGF and SDF‐1α were independently associated with the presence
of SBIs. (Table 1) Conclusion: In lacunar infarction patients, SBIs were associated with favorable
outcome. In addition, favorable outcome was associated with early expression of VEGF. We suggest
that this association may affected by expression of VEGF. On the other hand, SDF-1α may reflected
the severity of lacunar infarction. So lesser SDF-1α may associated with better outcome in lacunar
infarction patient, but further is in need.
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Table 1 Logistic regression analysis of previous silent brain infarction group and previous no infarction group
Unadjusted
OR
1.100 (1.000VEGF
1.210)
0.772 (0.689SDF-1
0.865)
1.008 (0.870MIF
1.168)
1.000 (1.000HMGB1
1.000)

Model 1
1.104 (1.0051.213)
0.738 (0.6380.853)
0.999 (0.8611.161)
1.000 (1.0001.000)

p
0.040*

0.994
0.444

Model 2
1.118 (0.9871.266)
0.416 (0.1970.882)
1.011 (0.8521.199)
1.000 (0.9991.000)

p
0.078
0.022*
0.904
0.270

p for multivariate models. All factor parameters are “pg/ml”

*indicates independent risk factors associated with the presences of silent brain infarctions in lacunar
stroke patients
Data are presented as odds ratios (95% confidence interval) associated with 100pg/ml increase in
SDF-1α, HMGB1; 10pg/ml increase in VEGF, MIF
Model 1: Adjusted for age and gender
Model 2: Additionally adjusted for hypertension, diabetes mellitus, white blood cell, platelet, fasting
glucose, erythrocyte sedimentation rate.
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Relationship of body mass index and long term mortality for acute ischemic stroke patients
treated with thrombolysis
E.G. Kim1, J.W. Seo2
Inje University,Paik Hospital, Pusan, SOUTH KOREA1, Inje University,Paik Hospital, Pusan,
SOUTH KOREA2
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EFFECTS OF PRIOR TREATMENT WITH ANTIPLATELETS ON ISCHEMIC STROKE
SEVERITY AND OUTCOME
K. Tziomalos1, S.D. Bouziana2, M. Spanou3, A. Pavlidis4, V. Giampatzis5, M Papadopoulou6, G.
Kagelidis7, A. Kouparanis8, C. Savopoulos9, A.I. Hatzitolios10

Stroke Unit, First Propedeutic Department of Internal Medicine, Medical School, Aristotle
University of Thessaloniki, AHEPA Hospital, Thessaloniki, GREECE1, Stroke Unit, First ProBackground
pedeutic Department of Internal Medicine, Medical School, Aristotle University of Thessaloniki,
Obesity is an established risk factor for ischemic stroke and coronary disease. Recently, a few
AHEPA Hospital, Thessaloniki, GREECE2, Stroke Unit, First Propedeutic Department of Internal
data suggest that obese and overweight stroke patients have significant better long-term survival
Medicine, Medical School, Aristotle University of Thessaloniki, AHEPA Hospital, Thessaloniki,
rates(obesity paradox). This study was to investigate the independent association between body
GREECE3, Stroke Unit, First Propedeutic Department of Internal Medicine, Medical School, Arismass index(BMI) and mortality for acute ischemic stroke patients treated with intravenous-recombi- totle University of Thessaloniki, AHEPA Hospital, Thessaloniki, GREECE4, Stroke Unit, First Pronant tissue plasminogen activator(IV rtPA) and/or intra-arterial thrombolysis(IAT).
pedeutic Department of Internal Medicine, Medical School, Aristotle University of Thessaloniki,
Methods
AHEPA Hospital, Thessaloniki, GREECE5, Stroke Unit, First Propedeutic Department of Internal
During 8 years, 315 of 352 patients treated with IV rtPA or IAT were included. The study patients
Medicine, Medical School, Aristotle University of Thessaloniki, AHEPA Hospital, Thessaloniki,
were divided into 4 groups according to BMI: underweight(<18.5kg/m2), normal weight(18.5-23kg/ GREECE6, Stroke Unit, First Propedeutic Department of Internal Medicine, Medical School, Arism2), overweight(23-25kg/m2), and obese(>25kg/m2). Neurologic severity was estimated by NIHSS totle University of Thessaloniki, AHEPA Hospital, Thessaloniki, GREECE7, Stroke Unit, First Proand mRS. Information for long-term mortality and mRS was collected until July, 2012. We compedeutic Department of Internal Medicine, Medical School, Aristotle University of Thessaloniki,
pared baseline characteristics including demographics, systolic blood pressure, LDL, total cholester- AHEPA Hospital, Thessaloniki, GREECE8, Stroke Unit, First Propedeutic Department of Internal
ol, glucose level at admission, stroke subtypes, thrombolytic methods, and risk factors like diabetics, Medicine, Medical School, Aristotle University of Thessaloniki, AHEPA Hospital, Thessaloniki,
hypertension, atrial fibrillation and dyslipidemia.
GREECE9,
Results
Stroke Unit, First Propedeutic Department of Internal Medicine, Medical School, Aristotle UniversiIn underweight stroke patients, age, NIHSS and mRS on admission were significantly higher comty of Thessaloniki, AHEPA Hospital, Thessaloniki, GREECE10
pared to that of other BMI groups. Similarly, mRS at discharge of underweight stroke group was
significantly higher than mRS at discharge of other BMI groups. Overweight and obese patients had Background: In patients with acute myocardial infarction, prior treatment with antiplatelets is asa significantly higher incidence of hypertension than underweight patients. Long-term mortality rate sociated with better outcome. It is unclear whether this beneficial effect of antiplatelets is observed
in underweight patients seemed to be higher compared to that of other BMI groups, however it was in patients with acute ischemic stroke (IS). Methods: We prospectively studied 378 patients who
not significant.
were hospitalized for IS (38.9% males, age 78.8+/-6.5 years). The severity of IS was assessed with
Conclusions
the National Institute of Health stroke scale (NIHSS) score at admission and the outcome was asBased on BMI, underweight stroke patients do not have significantly worse long-term survival rates sessed with the modified Rankin scale (mRS) score at discharge. Results: At admission, 160 patients
compared to patients with other BMI.
(42.3%) were on antiplatelets (aspirin, clopidogrel, triflusal). These patients had a higher prevalence
of type 2 diabetes (38.1 vs. 28.0% in patients not on antiplatelets; p<0.05), coronary heart disease
(45.9 vs. 15.6%, respectively; p<0.001), history of IS (58.8 vs. 27.8%, respectively; p<0.001), heart
failure (32.5 vs. 16.2%, respectively; p=0.001) and obesity (29.8 vs. 16.5%, respectively; p<0.05).
On the other hand, patients on antiplatelets had at admission lower systolic blood pressure (BP)
(142+/-22 vs. 149+/-25 mmHg in patients not on antiplatelets; p<0.01), lower diastolic BP (79+/11 vs. 82+/-14 mmHg, respectively; p<0.05) and lower LDL-C levels (105+/-43 vs. 120+/-35 mg/
dl, respectively; p<0.05). Other cardiovascular risk factors did not differ between the two groups. At
admission, the NIHSS score was similar in patients on antiplatelets and in those not on antiplatelets
(9.3+/-8.6 vs. 8.6+/-9.7, respectively; p=NS). At discharge, the mRS score did not differ between the
two groups (2.6+/-2.2 vs. 2.7+/-2.2, respectively; p=NS). Conclusion: Prior treatment with antiplatelets in patients with IS does not appear to be associated with less severe IS or with better outcome.
However, it cannot be excluded that patients with a history of cardiovascular disease (CVD) could
have suffered a more severe stroke, which has been moderated by antiplatelets to the severity of
stroke in patients without CVD.
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Incidence and Prognosis of Eye Movement Abnormalities in Acute Ischemic Stroke
R. Puangkasem1, J. Sujjanunt2, C. Danchaivichitr3, C. Komoltri4, y. Nilanont5
Facalty of medicine Siriraj hospital, Mahidol university, Bangkok, THAILAND1, Faculty of
medicineSiriraj hospital, Mahidol university, Bangkok, THAILAND2, Faculty of medicineSiriraj
hospital, Mahidol university, Bangkok, THAILAND3, 2Siriraj Center of Excellent in Biomedical
Research, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand, Bangkok,
THAILAND4, Faculty of medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand, Bangkok, THAILAND5
Background: Eye movement abnormalities (EMAs) are found to be one of the stroke presenting
symptoms resulting in disability among survivors. This study aimed to assess incidence, prognosis
and predictors of recovery of EMAs.
Material and Methods: We performed a single center prospective cohort study. Consecutive patients
admitted with acute ischemic stroke were enrolled between June 2011 and December 2012. EMAs
were assessed by physical examination, photographs, VDO records. Incidence and prognosis were
assessed.
Results: A total of 148 patients were enrolled. EMAs were detected in 46 patients (31.5%). The most
common forms were conjugate gaze palsy (49%), followed by nystagmus (18.2%), and disconjugate gaze palsy (14.5%), remaining were impaired fixation, saccades and pursuit. On multivariate
analysis, NIHSS >15( p 0.035), Infratentorial lesion (p 0.009) and visual field defect (p 0.026) were
independently associated with EMAs. Full recovery of EMAs was found in 28.3% and 78.9% at 1
week and 1 year respectively. Predictors of early recovery were cardioembolic stroke (p 0.035) and
supratentorial lesion (p 0.035).
Conclusion: EMAs are commonly found in patients with acute ischemic stroke which carry on a
good prognosis. The results of our study can be used for counseling support for patients, carers and
relatives.
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The ASTRAL score predicts 5-year dependence and mortality in acute ischemic stroke
V. Papavasileiou1, H. Milionis2, P. Michel3, K. Makaritsis4, A. Vemmou5, E. Koroboki6, E. Manios7, K. Vemmos8, G. Ntaios9
Department of Medicine, Larissa Medical School, University of Thessaly, Greece, Larisa,
GREECE1, Department of Internal Medicine, School of Medicine, University of Ioannina, Greece,
Ioannina, GREECE2, Stroke Unit, Neurology Service, Department of Neurosciences, Centre Hospitalier Universitaire Vaudois, Switzerland, Lausanne, SWITZERLAND3, Department of Medicine,
Larissa Medical School, University of Thessaly, Greece, Larissa, GREECE4, Acute Stroke Unit,
Department of Clinical Therapeutics, Alexandra Hospital, Greece, Athens, GREECE5, Acute Stroke
Unit, Department of Clinical Therapeutics, Alexandra Hospital, Greece, Athens, GREECE6, Acute
Stroke Unit, Department of Clinical Therapeutics, Alexandra Hospital, Greece, Athens, GREECE7,
Hellenic Cardiovascular Research Society, Athens, GREECE8, Department of Medicine, Larissa
Medical School, University of Thessaly, Greece, Larissa, GREECE9
Background: The ASTRAL score was externally validated showing remarkable consistency on
3-month outcome prognosis in patients with acute ischemic stroke. The present study aimed to evaluate ASTRAL score’s prognostic accuracy to predict 5-year outcome.
Methods: All consecutive patients with acute ischemic stroke registered in the Athens Stroke Registry between 01/01/1998 and 31/12/2010 were included. Patients were excluded if admitted >24hours
after symptom onset or if any ASTRAL score component was missing. Endpoints were 5-year unfavorable functional outcome, defined as modified Rankin score 3-6, and 5-year mortality. For each
outcome, the area under the receiver operating characteristics curve (AUC) was calculated; also, a
multivariate Cox proportional hazards analysis was performed to investigate whether the ASTRAL
score was an independent predictor of outcome. The Kaplan-Meier product limit method was used
to estimate the probability of 5-year survival for each ASTRAL score quartile.
Results: The AUC of the score to predict 5-year unfavorable functional was 0.89, 95%CI:0.88-0.91.
In multivariate Cox proportional hazards analysis, the ASTRAL score was independently associated
with 5-year unfavorable functional outcome [hazard ratio (HR):1.09, 95%CI:1.08-1.10]. The AUC
for the ASTRAL score’s discriminatory power to predict 5-year mortality was 0.81 (95%CI:0.780.83). In multivariate analysis, the ASTRAL score was independently associated with 5-year mortality (HR:1.09, 95%CI:1.08-1.10). During the 5-year follow-up, the probability of survival was significantly lower with increasing ASTRAL score quartiles (log-rank test <0.001).
Conclusions: The ASTRAL score reliably predicts 5-year functional outcome and mortality in patients with acute ischemic stroke.
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RELATIONSHIP BETWEEN PULSATILITY INDEX AND CLINICAL COURSE OF
ACUTE ISCHEMIC STROKE AFTER THROMBOLYTIC TREATMENT
N. Uzuner1, A.O. Ozdemir2

97 Stroke prognosis
White matter lesions predict hospital admissions due to trauma after ischemic stroke
G. Sibolt1, S. Curtze2, S. Melkas3, T. Pohjasvaara4, M. Kaste5, P. Karhunen6, N.K.J. Oksala7, T.
Strandberg8, T. Erkinjuntti9

Eskisehir Osmangazi University, Eskisehir, TURKEY1, Eskisehir Osmangazi University, Eskisehir, TURKEY2

Department of Neurology, Helsinki University Central Hospital and Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND1, Department of Neurology, Helsinki
University Central Hospital and Department of Neurological Sciences, University of Helsinki, HelBackground: The aim of our study was to evaluate whether there is an association between the PI of sinki, FINLAND2, Department of Neurology, Helsinki University Central Hospital and Department
the middle cerebral artery (MCA) measured by TCD and short and long term clinical and functional of Neurological Sciences, University of Helsinki, Helsinki, FINLAND3, Department of Neurology,
outcomes in ischemic stroke patients.
Helsinki University Central Hospital and Department of Neurological Sciences, University of HelMethods: Forty-eight patients with acute ischemia in the MCA territory who achieved complete resinki, Helsinki, FINLAND4, Department of Neurology, Helsinki University Central Hospital and
canalization after the administration of intravenous thrombolytic treatment within 4.5 hours after the Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND5, School of Medonset of symptoms were included in the study. The TCD was applied to patients at baseline and 1
icine, Forensic Medicine, University of Tampere and the Laboratory Centre Research Unit, Tampere
hour after the iv rt-PA bolus and their MCA blood flow parameters including blood flow velocities
University Hospital, Tampere, FINLAND6, Division of Vascular Surgery, Department of Surgery,
and pulsatility index (PI) were recorded. Clinical and functional outcomes were assessed by Nation- Tampere University Hospital, Tampere, FINLAND7, Department of Medicine, Geriatric Clinic, Unial Institutes of Health Stroke Scale (NIHSS) scores and modified Rankin scores (mRS) respectively. versity of Helsinki and University Central Hospital, Helsinki, FINLAND8, Department of NeurolResults: One hour after the iv rt-PA bolus, end-diastolic velocity was measured as 27.8 cm/s and PI
ogy, Helsinki University Central Hospital and Department of Neurological Sciences, University of
was measured as 1.1 on complete recanalized MCA according to the TIBI score, and the baseline
Helsinki, Helsinki, FINLAND9
NIHSS score was 13.2. Significant negative correlations were found between the end-diastolic velocity and NIHSS (4.3) score at 24 hours (p=0.002), NIHSS score (2.6) at 3 months (p=0.032), and
Background: Cerebral white matter lesions (WMLs) are a surrogate for small-vessel disease. They
mRS (1.2) at 3 months (p<0.033). Significant positive correlations were found between the PI value have been shown to be associated to decreasing mobility, gait instability, and falls. The objective of
and NIHSS score at 24 hours (p=0.004), NIHSS score at 3 months (p=0.003), and mRS at 3 months this study was to investigate whether WMLs of the brain are associated with increased incidence of
(p<0.001). For a favorable prognosis the cut-off value for PI in predicting a favorable prognosis
hospital admissions due to trauma in a cohort of stroke patients.
(mRS equal or less than 1) and a good prognosis (mRS equal or less than 2) might be less than or
Methods: We followed-up for 12 years 383 consecutive patients from the SAM cohort with ischemic
equal to 1.1 (sensitivity is 80% and specificity is 87.5%) and less than or equal to 1.4 (sensitivity is
stroke admitted to Helsinki University Central Hospital. Hip-fractures, traumatic injuries, survival
100% and specificity is 66.7%) respectively.
data, and causes of death were reviewed from national register data.
Conclusion: Among blood flow parameters that are measured by TCD as a simple method of exam- WMLs on MRI were rated and dichotomized as none to mild and moderate to severe. The data were
ination in acute ischemic stroke, pulsatility index may play a role in predicting a good functional
analysed using Kaplan-Meier plots (log-rank) and the Cox multivariable hazards models to assess
and clinical outcome after thrombolytic therapy in acute ischemic stroke patients.
hazard ratios (HR) with their 95% confidence intervals (CI). A subanalysis for patients <65 years
was performed.
Results: There were more hip-fractures in the moderate to severe than in the none to mild WMLs
group (13.5% vs 6.5%; log- rank p=0.01) during the 12-year follow-up. There were also more hospital admissions due to trauma in the moderate to severe than in the none to mild WMLs group (23.4%
vs 7.7%; log-rank p=0.02) among patients <65 years.
Only age was a significant independent predictor of hip-fractures (HR 1.06; 95% CI, 1.01-1.11) and
for traumatic injuries (HR 1.04; 95% CI, 1.01-1.08) after adjusting for age, gender, and moderate
to severe WMLs lesions in the Cox analyses of the whole cohort. Moderate to severe WMLs independently predicted hospital admissions due to traumatic injuries (HR 5.24; 95% CI 1.25-21.9)
among patients <65 years .
Conclusions: Younger stroke patients with more than mild WMLs are at high risk to suffer serious
traumatic injuries requiring hospital treatment.
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Sex related differences in outcome in patients with aneurysmal subarachnoid haemorrhage
J.J. Duijghuisen1, P. Greebe2, D.J. Nieuwkamp3, A. Algra4, G.J.E. Rinkel5
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Clinical and laboratory findings at Emergency Department as predicting factors of intra-hospital mortality in patients with acute intracerebral hemorrhage.
P. Zis1, P. Leivadeas2, D. Michas3, P. Angelidakis4, A. Tavernarakis5
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gelismos General Hospital, Athens, GREECE3, Department of Neurology, Evangelismos General
Hospital, Athens, GREECE4, Department of Neurology, Evangelismos General Hospital, Athens,
Background.
GREECE5
Several studies found a higher case fatality rate (CFR) after non-traumatic subarachnoid haemorrhage (SAH) in women than in men. This may relate to differences in prognostic characteristics be- Background
tween women and men such as age and location of the aneurysm. We assessed sex related differenc- It is well known that intracerebral hemorrhage(ICH) is the most devastating type of stroke with the
es in outcome in a large, single center cohort.
greatest mortality rate. We aimed to identify predicting factors, recordable at the Emergency DepartMethods.
ment(ED), associated with intra-hospital mortality in patients with acute ICH.
From a prospectively collected aneurysmal SAH database we retrieved data on patients admitted
Methods
from 1990 to 2010 and calculated risk ratios (RRs) with corresponding 95% confidence intervals
Data of all patients admitted to the Neurology Department with a diagnosis of ICH, between January
(CIs) for CFR at discharge and CFR and poor outcome (death or dependence) at 3 months. RRs
2011 and December 2012, were prospectively recorded in Evangelismos Stroke Registry.
were adjusted for possible confounding by age, neurological condition on admission and location of Results
the aneurysm with Poisson regression analysis.
We evaluated 154 consecutive patients with acute ICH, out of which 58 (37.7%) died during hospiResults.
talization. Compared to the survivors, those who died were older (mean age 71.9±12.6 vs 67.4±13.2
We identified 2126 patients, 68.5% were women. Mean age at onset was 55.6 (SD 13.8) for women years, p=0.047), had a more depressed level of consciousness on admission (mean GCS score 8.7 vs
and 53.7 (SD 13.5) for men. Crude RRs with corresponding CIs for women compared to men were: 14.2, p<0.001) a larger volume of the hematoma (mean max. dimension 5.4 vs 3.4cm, p<0.001) and
CFR at discharge 0.92 (0.80 to 1.07), CFR at 3 months 0.92 (0.81 to 1.05) and poor outcome at 3
more frequently intraventricular extension (60.3% vs 22.9%, p<0.001).
months 0.97 (0.87 to 1.08). Risk ratios remained essentially the same after adjustment.
On admission, patients who died had higher blood glucose level (159 vs 131 mg/dL, p=0.008), lowConclusion.
er triglycerides level (89 vs 106mg/dL, p=0.038) and higher INR(1.50 vs 1.15, p=0.015).
There were no sex differences in outcome in patients with aneurysmal SAH in our university hospi- Mortality rates per ICH location were: lobar 32.7%, basal ganglia 26.9%, cerebellar 16.7%, thalamic
tal over the past 20 years.
9.1%, brain stem 55.6% and extended 100%.
The following independent variables were entered into a multivariate logistic regression model; age,
blood glucose, INR, GCS on admission, and intraventricular extension. The full model significantly
predicted death (x2 = 73.76, df=5, p<0.001), with the majority of variance (43.8% to 60.3%) being
explained by two variables; GCS score and INR. Each increased point at GCS was associated with
a decrease in the odds of death by 40.3% (95% CI, 27.0-51,1%) and each increased INR value by 1
was associated with an increase in the odds of death by 275.7% (95% CI, 121.6-625.1%).
Conclusion
GCS score and INR value at the ED are important factors in predicting intra-hospital mortality in
patients with acute ICH.
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Embolic sources of ischemic stroke and stroke recurrences
S. Mezuki1, S. Fujimoto2, T. Matsuki3, J. Jinnouchi4, T. Ishitsuka5
Stroke Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN1, Stroke Center, Steel
Memorial Yawata Hospital, Kitakyusyu, JAPAN2, Stroke Center, Steel Memorial Yawata Hospital,
Kitakyusyu, JAPAN3, Stroke Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN4, Stroke
Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN5
Background & Purpose: Some previous reports revealed that the prognosis of brain embolism patients differed according to their embolic sources, and more than one embolic source coexisted frequently. We investigated the relationship between embolic sources of ischemic stroke and long-term
stroke recurrences. Methods: For the present study, 542 patients with ischemic stroke or transient
ischemic attack who underwent transesophageal echocardiography (TEE) to search for embolic
sources were included. According to the categories of embolic sources, patients were classified into
4 groups: patients with severe aortic arch atheroma of 4mm or more in diameter (group A; n=167),
patients with cardiogenic embolic sources such as atrial fibrillation, spontaneous echo contrast in
left atrium or intracardiac thrombus (group C; n=93), patients with both factors as described above
(group B; n=88), and other patients (group O; n=194). We followed them up for mean period of 3.2
years, and investigated the frequency of stroke recurrences and death from any cause according to
embolic sources. Results: Stroke recurrences were observed in 12.0% patients in group A, 11.8% patients in group C, 18.2% patients in group B, and 6.7% patients in group O respectively (p=0.0371).
Stroke recurrences and death from any cause occurred in 14.4%, 15.1%, 21.6% and 6.7% patients
respectively (p=0.0041). Kaplan-Meier curve analysis revealed a significant difference in the recurrence-free survival among the four groups (p=0.0076, log-rank test). On COX proportional-hazards
model analysis, diabetes mellitus (HR 1.73, p=0.0264), aortic arch atheroma of 4mm or more (HR
1.86, p=0.0146), and cardiogenic embolic sources such as atrial fibrillation, spontaneous echo contrast in left atrium or intracardiac thrombus (HR 1.61, p=0.0519) were independently-significant
predictors for stroke recurrences and death from any cause. Conclusions: Severe aortic arch atheroma or cardiogenic embolic sources can independently be associated with stroke recurrences and
death, furthermore, a combination of them showed more frequent events than each of them alone.

101 Stroke prognosis
Higher cholesterol levels at admission but also statin treatment are associated with improved
survival after ischemic stroke.
U. Nilsson1, I. Markaki2, K. Kostulas3, C. Sjöstrand4
Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN1, Department
of Neurology, Karolinska University Hospital, Stockholm, SWEDEN2, Department of Neurology,
Karolinska University Hospital, Stockholm, SWEDEN3, Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN4
Background: Hyperlipidemia is a major risk factor for atherosclerotic coronary disease, but its role
in ischemic stroke (IS) risk is not equally established; possibly because not all etiological subtypes
of IS relate to atherosclerosis. Lipid lowering with statins, but not with other medical or dietary
treatment, reduces the IS risk. That may indicate a protective effect of statins mediated by mechanisms other than cholesterol lowering. The aim of this study was to evaluate the effect of cholesterol
levels and statin treatment on survival after IS.
Methods: Consecutive IS patients were retrospectively screened. Plasma cholesterol levels were
measured within 72 hours from symptom onset, and statin treatment at admission and at discharge
was recorded. Information on the date of death was obtained in all deceased patients. Cholesterol
status was examined as binary variable, after dichotomization at 50th percentile (4.6 mmol/L). Time
to death was examined with Kaplan-Meier analysis and Cox proportional hazards regression analysis was performed to calculate hazard ratios (HR).
Results: Of 136 IS patients, 43 patients died during a median observation period of 15 months.
Three-month survival rates were 90% and 98% in patients with low and high cholesterol levels respectively. One- and five-year survival rates were 82% and 58% respectively in low cholesterol
group, and 95% and 82% in high cholesterol group (p=0.007 with the log rank test). After adjustment for age and severity of stroke, the HR in patients with cholesterol levels < 4.7 mmol/L was 2.5
(95% CI 1-6.4). Initiation of statins in patients with no previous treatment was associated with improved survival (HR 0.4; 95% CI 0.1-0.9).
Conclusion: High cholesterol levels at admission, but also initiation of statin treatment at IS onset,
are associated to improved short- and long-term survival; a paradox that may reflect a pleiotropic effect of statins.
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Outcome in patients with recurrent stroke
T.S. Olsen1, K.K. Andersen2

103 Stroke prognosis
Long-term disability benefit rates after young stroke. The FUTURE Study.
N.A.M. Maaijwee1, L.C.A. Rutten-Jacobs2, R.M. Arntz3, E.J. van Dijk4, F.E. de Leeuw5

The Stroke Unit, Frederiksberg University Hospital, Frederiksberg, DENMARK1, Danish Can- Department of Neurology, Donders Institute for Brain Cognition and Behaviour, Center for
cer Society Research Center, Copenhagen, DENMARK2
Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS1, Department of Neurology, Donders Institute for Brain Cognition and Behaviour, CenBackground: Despite the strong focus on secondary prevention of stroke one in five patients admitter for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERted with acute stroke has had a previous stroke (i.e. recurrent stroke). The purpose of this study was LANDS2, Department of Neurology, Donders Institute for Brain Cognition and Behaviour, Center
to investigate prognosis of these stroke patients in regard to mortality and risk of another recurrent
for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERstroke.
LANDS3, Department of Neurology, Donders Institute for Brain Cognition and Behaviour, CenMethods: An administrative Danish quality-control registry designed to collect a predefined dataset ter for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERon all hospitalized stroke patients in Denmark 2003-2010 includes 61 872 acute stroke patients with LANDS4, Department of Neurology, Donders Institute for Brain Cognition and Behaviour, Center
information on age, sex, civil status, stroke severity (Scandinavian Stroke Scale (SSS 0 worst – 58
for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERbest)), computed tomography, Body Mass Index (BMI) and cardiovascular risk factors (diabetes,
LANDS5
previous myocardial infarction, previous stroke, hypertension, atrial fibrillation, intermittent arterial
claudication, smoking and alcohol consumption). We performed Cox regression analysis in 28 382
Background: 10% Of all strokes occur under the age of 50. Particularly at this age, stroke may affect
patients in whom a complete data-set was available. Mean follow-up was 2.46 years.
employment status due to post-stroke disability. However, there are no studies on long-term disabiliResults: Of the patients 22 811 (80.4%) had first-ever stroke (mean age 69.4 years, 46.0% women,
ty benefit rates in these patients, and no comparison with nationwide controls.
mean SSS 45.6) while 5 571 (19.6%) patients had experienced a previous stroke (recurrent stroke)
Objective: To investigate the rate of disability benefits in a young stroke population, compared with
(mean age 72.4 years, 42.5% women, mean SSS 43.6) (p < 0.001). Cox regression analysis adjustnationwide disability benefit rates.
ing for age, stroke severity (SSS), sex, BMI, civil status and cardiovascular risk factors showed that Methods: We performed a prospective cohort study among 694 consecutive patients aged 18-50
post stroke mortality was significantly lower in patients with first- ever stroke compared to patients
years with a first ever transient ischemic attack, ischemic stroke or intracerebral hemorrhage, adwith recurrent stroke (HR 0.80 CI 0.76-0.85). During follow-up risk of a new stroke was also sigmitted to our hospital between 1-1-1980 and 1-11-2010. The proportion of patients that received a
nificantly lower in patients admitted with first- ever stroke compared to patients admitted with recur- disability benefit in 2010 was calculated and compared with nationwide controls. In addition risk
rent stroke (HR 0.64 CI 0.58-0.70).
factors for a disability benefit were calculated with logistic regression analysis.
Conclusions: Patients admitted with recurrent stroke had more severe strokes than patients with
Results: Mean age at the time of event was 38.3 years (SD 8.5), approximately 45% was male.
first-ever stroke. Risk of death or another recurrent stroke was also substantially increased.
Mean follow-up was 9.1 (SD 7.9) years in the ischemic stroke group. Men between 35 and 45 years
had the highest risk of having a disability benefit, compared with the Dutch population (OR 10.0;
95%CI 6.0-16.3). A NIHSS-score > 6 at admission was a significant risk factor, after adjusting for
sex, current age and duration of follow-up (OR 2.3 (95%CI 1.5-3.4, p<0.0001)). Longer follow-up
duration was associated with higher disability benefit rates (p=0.001).
Conclusion: Even after a mean follow up of almost ten years, there was an up to tenfold increased
risk of having a disability benefit in young stroke patients, compared with nationwide controls.
Young stroke patients are at risk of falling behind during their whole life with major social consequences. Patients need to be informed on this poor prognosis and our findings may be of use to adjust and improve rehabilitation programs to these young patients’ specific needs.
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Prediction of upper limb recovery, general disability and rehabilitation status by activity measurements assessed by accelerometeters or the Fugl-Meyer score in acute stroke
N. Gebruers1, S. Truijen2, S. Engelborghs3, P.P. De Deyn4
Artesis University College of Antwerp, Antwerp, BELGIUM1, Artesis University College of Antwerp, Antwerp, BELGIUM2, University of Antwerp, Antwerp, BELGIUM3, University of Antwerp,
Antwerp, BELGIUM4
Background: Accelerometry is easily applicable without the cooperation of the patient which makes
it a probable useful tool in acute stroke. This study investigated the clinical predictive value of the
Fugl-Meyer arm score (FMA) and the upper limb activity assessed by acceleromters in patients with
a motor hemisyndrome after acute stroke. The activity variables (activity of the impaired arm and
RATIO) as well as the FMA score were related to the modified Rankin Scale (mRS), FMA score and
rehabilitation (RS) status 3 months after stroke. Methods: 129 patients (table 1) with acute stroke
were included after written consent. All patients wore 2 octagonal basic motion loggers for 48h, one
at each wrist. The activity variables and FMA score at intake were related to FMA, mRS, and rehabilitation status (RS) after 3 months of follow-up. The prediction model was based upon a binary logistic regression since all outcome measures were dichotomised ( cut off values: FMA <45/66; mRS
≤2/5 and RS 0 = home and 1= rehabilitation centre or retirement home) Results: Although the FMA
score at intake has the best overall predictive value for all three outcome measures (FMA3 = 87.6%;
mRS = 85.3%; RS = 73.6%), the activity of the impaired arm has the best predictive value to determine patients who are at risk for continued disability (mRS score 1= 95.1%). The results demonstrate that the most difficult outcome measure for prediction is the rehabilitation status; specifically
the patients that went home are predicted imprecise. The ratio variable is the least accurate predictor
of all tested variables (table 2). Conclusions: The Fugl-Meyer arm score at intake is the best predictor for arm recovery as well as general disability. The activity of the impaired arm is an excellent indicator for prolonged disability and is an alternative to the FMA score when it is impossible to score
the FMA in the acute phase of stroke.

Table 1: Demographic characteristics of the study participants
Variable

Age (y)
Mean (SD)
Height (m)
Mean (SD)
Weight (kg)
Mean (SD)
BMI
Mean (SD)
Gender:
Male n (%)
Female n (%)
Type of stroke:
Ischemic n (%)
Haemorrhage n (%)
Side of paresis:
Right n (%)
Left n (%)
Side affected:
Dominant n (%)
Non-dominant n (%)
NIHSS( median
IQR)
FMA (median
IQR)
Activity impaired arm (mean/
SD) counts°
Activity non-impaired arm
(mean/SD)
Ratio (mean/SD)

Patients with acute stroke
(n = 129)
74.0
(11.4)
1.69*
(.09)
76.6*
(15.2)
26.6*
(4.2)
51 (39.5)
78 (60.5)
117 (91)
12 (9)
65 (50%)
64 (50%)
59 (46)
70 (54)
9
9
21
48
870718
638490
1874887
882943
.57
.71

* n = 121
° activity is presented as the total counts over 1 day (24h)
Table 2: Prediction values
Percentage %

FMA at 3 months*

88.5

Overall
87.3 87.6

Rehabilitation statusˆ
0
1
Over- 0
1
Overall
all
82.4 86.9 85.3 65.9 78.8 73.6

65.4

88.9

82.0

67.6

95.1

85.3

43.0

86.4

69.0

69.2

85.7

80.9

64.7

88.5

80.0

24.4

85.7

61.5

0
Prediction
variable
at intake

FMA
Activity impaired
arm
Ratio

Prediction of the outcome measure
mRS at 3 months°

1

*
n=89
°
n=117
^
n=104
FMA 0 = <45/66
FMA 1 = 45 or more
mRS 0 = <3/5
mRS 1 = 3 or more
RS 0 = home
RS 1= rehabilitation centre or retirement home
Ratio = activity of the impaired arm divided by the activity of the non-impaired arm
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CEREBELLAR HEMORRHAGE. PROGNOSTIC FACTORS AND LONG-TERM OUTCOME.
M. REYES1, A. ARAUZ2, A. RIVERA3, P. ROJAS4

106 Stroke prognosis
Stroke and renal function: relationship with risk factors and discharge outcomes
A.M. Rowat1, C. Graham2, M.S. Dennis3
Edinburgh Napier University, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3

Stroke Clinic, National Institute of Neurology and Neurosurgery Manuel Velasco Suárez.,
Mexico City, MEXICO1, Stroke Clinic, National Institute of Neurology and Neurosurgery Manuel
Velasco Suárez., Mexico City, MEXICO2, Stroke Clinic, National Institute of Neurology and Neuro- Background: Impaired renal function has been linked to stroke occurrence, but the association of a
surgery Manuel Velasco Suárez., Mexico City, MEXICO3, Stroke Clinic, National Institute of Neulow estimated glomerular filtration rate (eGFR) after stroke with outcomes is less clear. The aim of
rology and Neurosurgery Manuel Velasco Suárez., Mexico City, MEXICO4
this study was to determine the frequency of a low eGFR on admission after stroke, and its associations with possible risk factors and outcomes at hospital discharge.
Background. Cerebellar hemorrhage represents 5 to 15% of all intracerebral hemorrhages. The long- Methods: We linked clinical data from stroke patients in two prospective hospital registers between
term outcome of patients with cerebellar hemorrhage has not been described successfully. The aim
2005 and 2008. The eGFR was derived from a laboratory creatinine level and calculated using the
of this study was to determine the long-term outcome in Mexicans patients following medical and/or Modification of Diet in Renal Disease (MDRD) method. We defined eGFR <60 mL/Min/1.73 m2 as
surgical treatment and to identify possible prognostic factors.
low.
Methods. This was a single center registry on the clinical outcome of Mexican patients with cerebel- Results: Of 2520 patients who had eGFR measured on admission hospital, 805 (32%) had a low
lar hemorrhage that was carried out between May1980 to December 2011. Cerebellar hemorrhage
eGFR. On univariate analysis, patients with renal dysfunction were significantly more likely to be
was classified in 1) hemispheric 2) vermian, 3) hemispheric+vermian. The treatment was categodead or require institutional care at the end of their hospital admission than those without (Chirized into a) medical and b) surgical, functional outcome was assessed by modified Rankin Scale
square=53.24, df=3, P<0.0001). On multivariate analysis, low eGFR was significantly less likely
(mRS). We analyzed clinical and radiological findings and the long-term outcome, and we compared in men (OR 0.68, 95% CI 0.57 to 0.81), in patients with intracerebral haemorrhage (OR 0.62, 95%
between these groups to identify possible prognostic factors.
CI 0.47 to 0.82) and in those with a predicted good outcome (OR 0.27, 95% CI 0.21, 0.36) based on
Results. The study included 89 patients (aged 53.4+/-19.2 years), 45 men. The main risk factors
the Six Simple Variable (SSV) model which has been widely validated. However, a low eGRF was
were: hypertension (54%), diabetes mellitus (20%) and smoking (20%). Cerebellar hematoma was
more likely in those prescribed diuretics (OR 1.88, 95% CI 1.47 to 2.4).
located hemispheric in 59 patients (66.3%), vermian in 13 (14.6%) and hemispheric+vermian in 17
Conclusion: Our findings suggest that renal dysfunction on admission is common and associated
(19.1%). Between the treatment groups there were no differences with respect sex, aetiology, age,
with poor outcomes. Further work is required to establish if these associations are causal and if presmoking, localization, history of hypertension or diabetes. Glasgow Coma Score < 8 (GCS), hydro- venting or treating impaired renal function improves outcomes.
cephalus, deformed fourth ventricle, compression of brainstem, ventricular hemorrhage were more
frequently seen in the surgical group. At the follow-up, 20 patients died. After a mean follow-up of
31 months, 42 (47%) patients had a good functional outcome (mRS 0-2) and 27(32.5%) patients had
poor functional outcome (mRS 3-5). Of the 34(38.2%) surgically patients outcome was good (mRS
0-2) in 10(29.4%) patients, 14 (41%) were severely disabled (mRS 3-5) and 10 (29.4%) patients
died. Poor prognostic factors were age > 50 years, surgical management, hydrocephalus, compression of brainstem and GCS < 8.
Conclusions. Patients with cerebellar hemorrhage that had GCS <8, hydrocephalus, compression of
brainstem with surgical management had a poor functional long-term outcome.

336 Scientific Programme

London, United Kingdom 2013
107 Stroke prognosis
MALNUTRITION IN STROKE PATIENTS DETERMINE POOR OUTCOME
M. Santamaría-Cadavid1, J. Montero2, S. Arias-Rivas3, M. Rodríguez-Yáñez4, T. Sobrino5, J. Castillo6, M. Blanco7

108 Stroke prognosis
What is the outcome of stroke patients with Percutaneous Endoscopic Gastrostomy (PEG)
feeding tubes?
K. Thavanesan1, O.J David2, S.D. McLaughlin3

Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS,, Santiago de Compostela, SPAIN1, Servicio de Clínica Médica. Hospital Provincial del Centenario. Universidad Nacional de Rosario., Rosario, ARGENTINA2, Department
of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS,
Santiago de Compostela, SPAIN3, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN4, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago
de Compostela, SPAIN5, Department of Neurology, Clinical Neurosciences Research Laboratory,
Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN6, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago de
Compostela, SPAIN7

Royal Bournemouth and Christchurch Foundation Trust, Bournemouth, UNITED KINGDOM1, Royal Bournemouth and Christchurch Foundation Trust, Bournemouth, UNITED KINGDOM2, Royal Bournemouth and Christchurch Foundation Trust, Bournemouth, UNITED KINGDOM3

Background
Dysphagia affects up to 65% of patients being admitted with a stroke, leading to placement of a
PEG tube for nutritional support. We undertook a review of all stroke patients during a period of 7.5
years who received a PEG feeding tube. We closely looked at the outcome of the PEG placement,
the timing of placement and the one year mortality.
Methods
A retrospective assessment of all stroke patients receiving a PEG feeding tube between the years
Introduction: The prevalence of malnutrition (MN) in patients with stroke is frequent (6- 68%).
of Jan 2005 and September 2012.The data was obtained from our local endoscopy procedural dataThe variability in prevalence and the influence on prognosis is not well known. Our objective is to
base and the clinical data department. As a district general hospital the average presentations of new
analyze the correlation between MN prior to stroke and functional outcome at 3 months. Methods:
strokes per year is approximated to 600 patients.
This prospective study included all patients with ischemic stroke (≤24 hours stroke onset) and who
Results
met the previously defined inclusion/exclusion criteria. Mini Nutritional Assessment (MNA) was
A total of 130 patients had a PEG tube placed during this time of which 20 patients (15%) had the
applied by the same blinded physician (24-48h post-admission). Epidemiological, clinical, biochem- feeding tube removed within a year following insertion. The average time to removal was between
ical and prognostic variables were evaluated. Malnutrition-risk (MNR) was defined as MNA 17-24
3-4 months (Range 6 weeks to 9.5 months). It was found that of the 130 stroke patients with a PEG
and malnutrition (MN) as MNA<17. mRS≥3 (90 days) was considered Poor Outcome (PO). Results: tube in-situ 43 patients (33%) had died at one year and further 72 patients (55%) had died within 5
Were evaluated 434 patients from July 2011 to March 2012. One hundred and two (23.5%) were el- years with a mean survival of 6.6 months (Range 2 days to 4.7 years). The time taken for PEG tube
igible for the study. MN was observed in 14 (13,73%) patients and MNR in 39(38,24%). MNR and
placement was on average 4 weeks following admission with a stroke.
MN-patients were analyzed together since no patients with MN showed good outcome. PO patients Conclusion
showed higher MNR-MN percentage (65.1% vs 29.6%, p<0.0001). In the logistic regression model These findings remind us that late recovery of swallow can occur following a stroke and patients
MNR-MN is associated with PO (OR 6.06 [1.2-30.1]) after adjust by age, NIHSS admission, presshould have their swallow formally re-assessed, as part of their 6 month stroke follow up (2012
ence of atrial fibrillation, lymphocyte number, cholesterol and protein levels. Conclusion: More than Royal College of Physicians stroke guidelines). Our data suggests that there is a cohort of patients
half of patients admitted with ischemic stroke have MN or MNR. This increases up to 6 times the
with PEG tubes in-situ who may not require longer term percutaneous tube feeding and would most
risk of poor outcome at 3 months.
likely benefit from re-assessment. These results further confirm that more than 50% of patients survive past one year supporting the theory that direct admissions to specialist stroke units does improve prognosis and may lead to patients needing longer term multidisciplinary follow up in the
future.
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The Outcome of Ischemic Stroke of Undetermined Etiology with large Artery Atherosclerosis
and Cardioembolism
C. Lei1, B. Wu2, Y. Chen3, M. Liu4

110 Stroke prognosis
Early blood biomarkers to predict outcome after an ischemic stroke
N. Turck1, L. Lagerstedt2, N. Tiberti3, X. Robin4, R. Sztajzel5, G. Wagner6, D.F. Hochstrasser7, P.R.
Burkhard8, J-C Sanchez9

Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA1, Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA2, Department
of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA3, Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA4

Biomedical Proteomics Research Group, Department of Human Protein Sciences, Faculty of
Medicine, Geneva, SWITZERLAND1, Biomedical Proteomics Research Group, Department of
Human Protein Sciences, Faculty of Medicine, Geneva, SWITZERLAND2, Biomedical Proteomics
Research Group, Department of Human Protein Sciences, Faculty of Medicine, Geneva, SWITZERLAND3, Biomedical Proteomics Research Group, Department of Human Protein Sciences, Faculty
of Medicine, Geneva, SWITZERLAND4, Department of Neurology, Department of Clinical Neurosciences, Geneva University Hospitals, Geneva, SWITZERLAND5, Department of Neurology, Department of Clinical Neurosciences, Geneva University Hospitals, Geneva, SWITZERLAND6, Biomedical Proteomics Research Group, Department of Human Protein Sciences, Faculty of Medicine,
Geneva, SWITZERLAND7, Neuroproteomics Group, Department of Human Protein Sciences, Faculty of Medicine, Geneva, SWITZERLAND8, Biomedical Proteomics Research Group, Department
of Human Protein Sciences, Faculty of Medicine, Geneva, SWITZERLAND9

Background and Purpose- Whether antiplatelet or anticoagulant agent for ischemic stroke of undetermined etiology with large artery atherosclerosis and cardioembolism is still unclear. We aimed
to investigate proportions, characteristics disability, mortality, and recurrence of acute ischemic or
hemorrhagic stroke on these patients.
Methods—We prospectively enrolled consecutive patients with acute ischemic stroke who were
admitted within 1 month of stroke onset from 1 January, 2010 to 31 October, 2012. These patients
could be divided into two groups according to the clinical characteristics and imaging data; group 1
patients whose maximal possible etiology is cardioembolism attributing to this stroke; group 2 patients whose maximal possible etiology is large artery atherosclerosis attributing to this stroke; basic
characteristics, functional outcomes, and recurrence were compared in different groups.
Results—Of the 2032 cases included, ischemic stroke of undetermined etiology with large artery
atherosclerosis and cardioembolism was present in 145 patients (16.2%). Eighty-nine patients were
included in the group 1; fifty-six patients were included in the group 2. Antiplatelet therapy was given to 69 cases in the group 1; anticoagulant therapy was given to 20 cases in the group 1; patients
with antiplatelet therapy had higher recurrence of acute ischemic stroke than the patients with anticoagulant therapy. Anticoagulant therapy was given to 1 case in the group 2; antiplatelet therapy
was given to 55 cases in the group 2; owing to the patients with anticoagulant therapy were rare,
recurrence could not be compared in the group 2. Moreover, these patients whose maximal possible
etiology is cardioembolism, compared with those patients whose maximal possible etiology is large
artery atherosclerosis, were higher discharge and follow-up disability, mortality.
Conclusions—Ischemic stroke of undetermined etiology with large artery atherosclerosis and cardioembolism should be treated according to the maximal possible etiology attributing to this stroke.
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Background. Despite the existence of clinical models, early prediction of stroke outcome remains
particularly challenging for physicians. Here, we investigated whether blood molecules traditionally
described as stroke biomarker brought additional information for an early and accurate determination of poor outcome.
Methods. The blood level of 29 proteins was measured by immunoassays on ischemic stroke patients (established ischemic stroke and transient ischemic attack) prospectively recruited within the
first 24h after symptom onset. Patients were then separated according to their time of blood sampling (&#8804; 6h and 24h after onset). Clinical severity (NIHSS) and outcome (modified Rankin
Scale) were assessed at admission and 3 months after stroke onset, respectively. Outcome was then
dichotomized into good outcome (mRS 0-2) and poor outcome (mRS 3-6) for statistical analyses.
The predictive performance of these biomarkers was established using Mann-Whitney U tests and
ROC curves. Combination of biomarkers into panels was obtained by a threshold-based approach
(PanelomiX).
Results. Sixty-six ischemic stroke patients were included in our study and 27% displayed a poor
outcome at 3 months. Stroke severity significantly varied between patients with good and poor outcome. Interestingly, only few biomarkers out of the 29 molecules were significantly increased at 6h
(ICAM and S100b) or 24h after stroke onset (S100b, CRP, NT-proBNP HFABP and IL-6) in patients
presenting unfavorable outcome (p<0.05). Nevertheless, taken individually, none of these molecules
displayed better predictive values than NIHSS (Cutoff value: 8, 83% sensitivity and 93% specificity). However, the combination of S100b, NT-proBNP and IL6 measured 24h after stroke onset into
a panel allowed predicting outcome with 93% sensitivity and 93% specificity.
Conclusions. Individually, the classical stroke biomarkers displayed low performances for functional
outcome prediction. A panel including S100b, NT-proBNP and IL-6 permitted to reach performances similar to NIHSS.
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Clopidogrel resistance in cerebrovascular patients
G. Feher1, L. Szapary2
William Harvey Hospital, Ashford, UNITED KINGDOM1, Department of Neurology, Univeristy
of Pecs, Pecs, HUNGARY2
INTRODUCTION – Even though patients who develop ischemic stroke despite taking clopidogrel
represent a considerable proportion of stroke hospital admissions, there is a paucity of data from investigational studies regarding the most suitable therapeutic intervention.
PATIENTS AND METHODS – 100 patients with a history of acute stroke or transient ischaemic attack were involved in our study. The efficiency of the therapy was assessed on day 7, 28, month 3,6
and 12 of medical therapy. Patients were divided into two parts (clopidogrel responder and resistant)
based on their initial laboratory findings. Risk profiles, medical therapy, laboratory parameters and
vascular events were compared between the two patient groups.
RESULTS – At the first measurement (day 7) after clopidrogel treatment, the therapy seemed to be
inefficient in 11 patients (11%). A strong, clinically significant correlation was found between blood
pressure values, blood glucose and lipid parameters, hsCRP levels and platelet aggregation values.
At the next measurements, an aggressive secondary preventive threapy resulted in the normalisation
of the above mentioned parameters, and the efficiency of platelet aggregation inhibtion therapy was
also improed, whereas no patients proved to be resistant. Initial clopidogrel resistant patients had a
significiantly higer rate of vascular events (18,1 vs. 4,5 %, , p < 0,01) compared to responder ones,
although resistance seemed not to be an independent risk factor of unfavourable vascular outcome in
a multivariate analysis. No unwanted events or haemorrhagic complications were registered.
CONCLUSIONS – On the basis of the result of our study, the significance of an aggressive secondary preventive therapy should be considered as a factor that might influence the efficiency of thrombocyte aggregation inhibitory therapy.

112 Stroke prognosis
The high sensitivity C-reactive protein cut-off value for prediction of early mortality after
ischemic stroke
M. Ghabaee1, A. Zndieh2, S. Mohebbi3, H. Sadeghian4, M. Ghaffarpour5, R. Motiei-Langroudi6,
M.R. Mousavi-Mirkala7
Iranian Center of Neurological Research,Neurology Depatement, Tehran University of Medical Sciences, Tehran, IRAN1, Iranian Center of Neurological Research, Tehran University of Medical Sciences, Tehra, IRAN2, Iranian Center of Neurological Research,Imam Khomeini Complex
Hospital, Tehran University of Medical Sciences, Tehran, IRAN3, Iranian Center of Neurological
Research, Tehran University of Medical Sciences, Tehran, IRAN4, Iranian Center of Neurological
Research, Neurology Departement, Tehran University of Medical Sciences, Tehran, IRAN5, Department of Neurosurgery, Shohada Tajrish Hospital, Shahid Beheshti University of Medical Sciences,
Tehran, IRAN6, Tehran University of Medical Scien, Tehran, IRAN75
We aimed to compare the association of high-sensitivity C-reactive protein (CRP) and national institutes of health stroke scale (NIHSS) score with mortality and to determine the optimal threshold
of CRP for prediction of mortality in ischemic stroke patients. A series of 162 consecutive patients
with first ever ischemic stroke admitted within 24 hours after onset of symptoms to a university
affiliated hospital were enrolled. CRP and NIHSS score were estimated on admission and their predictive abilities for mortality at seven days were determined by logistic regression analyses. Receiver-Operating Characteristic (ROC) curves were depicted to identify the optimal cut-off of CRP,
using the maximum Youden index and the shortest distance methods. Deceased patients had higher
levels of CRP and NIHSS on admission (8.87±7.11 vs. 2.20±4.71 mg/l for CRP, and 17.31±6.36 vs.
8.70±4.85 U for the value of NIHSS in patients who died and those survived, respectively, P<0.01).
CRP and NIHSS were correlated with each other (r2= 0.39, P<0.001) and were also independently
associated with increased risk of mortality [Odds ratios (95% confidence interval) of 1.16 (1.051.28) and 1.20 (1.07-1.35) for CRP and NIHSS, respectively, P<0.01]. The areas under the ROC
curves of CRP and NIHSS for mortality were 0.82 and 0.84, respectively. The CRP value of 2.2 mg/l
was identified as the optimal cut-off value for prediction of mortality (sensitivity: 0.81, specificity:
0.80). Thus, CRP is regarded as an independent predictor of mortality following ischemic stroke and
the value of 2.2 mg/l yields the optimum sensitivity and specificity for mortality.
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Natural history of large vessel occlusion stroke
K. Skagen1, M. Skjelland2, D. Russell3, E.A. Jacobsen4

114 Stroke prognosis
Guadeloupian patients prognostic and functional outcome one year after a first stroke
S. GALANTH1, B. TRESSIERES2, P. FOUCAN3, A. LANNUZEL4, C. ALECU5

Oslo University Hospital, Oslo, NORWAY1, Oslo University Hospital, Oslo, NORWAY2, Oslo
University Hospital, Oslo, NORWAY3, Oslo University Hospital, Oslo, NORWAY4

University Hospital Pointe à Pitre Abymes, Pointe à Pitre, FRANCE1, University Hospital
Pointe à Pitre Abymes, Pointe à Pitre, FRANCE2, University Hospital Pointe à Pitre Abymes, Pointe
à Pitre, FRANCE3, University Hospital Pointe à Pitre Abymes, Pointe à Pitre, FRANCE4, University
Hospital Pointe à Pitre Abymes, Pointe à Pitre, FRANCE5

Background Large vessel occlusion stroke is believed to be associated with poor patient prognosis
with mortality from MCA occlusions reported as high as 80%. Due to the lack of studies looking
specifically at natural history of large vessel occlusion stroke these data are largely derived from
post hoc analysis from studies and clinical trials were patients failed recanalization making accurate
assessment of natural history difficult. Despite lack of evidence from randomized controlled trials
mechanical recanalization procedures are increasingly being used in clinical practice. Method This
is a single Centre cohort study analyzing prospectively collected patient data in a clinical setting.
Clinical outcome (mRs at 90 days) was compared for two cohorts; patients who recanalized after
endovascular intervention (n= 62), and patients with persistent large vessel occlusion (n= 85) not
selected for endovascular therapy, representing natural history of large vessel occlusion. Results For
persistent large vessel occlusion mortality was 22.3 %. After stratifying NIHSS, looking at patients
with persistent large vessel occlusion and NIHSS <10, 15 (88.2 %) patients achieved good outcome
(mRs ≤2) and no patients died. Two patients with NIHSS >20 achieved good outcome at 90 days.
No statistical difference in mortality was found for NIHSS >20 when comparing the natural history
group with the group of patients receiving endovascular treatment. Conclusion Patients presenting
with large vessel occlusion stroke is a heterogeneous group with variation in clinical presentation
and outcome. Our study showed higher proportion of patients with good outcome and lower mortality compared to results from published literature. For NIHSS <10 we could not demonstrate significant benefit of recanalization on outcome. Clinical studies looking specifically at natural history of
large vessel occlusions providing robust data on prognosis is needed.
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Background and Purpose: Caribbean stroke patients are younger than the North Atlantic ones; therefore stroke social costs must be higher in these countries. Social and functional outcome follow-up
studies show a great variability of results. We performed a prospective study of Guadeloupian successive patients admitted at University Hospital of Pointe à Pitre between December 2010 and February 2011 for a first hemispherical stroke in order to describe their functional outcome, mortality
rate and quality of life one year post stroke. Methods: Patients were evaluated at emergency, at hospital discharge and one-year post stroke using National Institute of Health Stroke Scale (NIHSS),
modified Rankin Scale (mRS) and Functional Independance Measure (FIM) scale. The quality of
life was estimated using MOS-SF-36 scale. Results: Among 140 patients admitted for stroke suggesting signs, 78 patients (33w) had a first stroke and were included. Haemorrhagic stroke represented 24.4%. Mean age was 62.1 ±17.7 years, 70.5% of patients had hypertension, 29.4% diabetes, and
24.0% renal chronic failure. Mortality was 29.4% and recurrence rate 2.6% one year post stroke. We
evaluated 39 of 55 survivors (71%). Scales evolution (emergency vs. one year later) was: NIHSS
6.2±4.9 vs 3.3±3.9 (p<0.001), mRS 2.2±1.6 vs 2.1±1.8 (p=0.467), FIM 103.2±28.2 vs 101.7±31.5
(p=0.313). BMI was significantly higher and quality of life altered. In multivariate analysis, aphasia,
hemianopia and incontinence significantly influenced follow up FIM score (p<0.001). Conclusion:
One year after a first stroke, the level of dependence was stable and quality of life altered, despite a
significant improvement of neurological handicap.

London, United Kingdom 2013
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Long-term quality of life among young mexican patients after ischemic stroke.
A.A. Arauz1, C. Mader2, H. Silos3, F. Ruiz4, A. Ruiz5, M. Reyes6, A. Rivera7, A. Martínez8

116 Stroke prognosis
Predictors of mortality in acute intracerebral hemorrhage in a Portuguese hospital
A. M. Miranda1, N. R. Monteiro2, I. Carmezim3, L. Porto4, A. I. Gomes5, F. Girão6

Instituto Nacional de Neurología y Neurocirugía, Mexico City, MEXICO1, Instituto Nacional
de Neurología y Neurocirugía, Mexico City, MEXICO2, Instituto Nacional de Neurología y Neurocirugía, Mexico City, MEXICO3, Instituto Nacional de Neurología y Neurocirugía, Mexico City,
MEXICO4, Instituto Nacional de Neurología y Neurocirugía, Mexico City, MEXICO5, Instituto
Nacional de Neurología y Neurocirugía, Mexico City, MEXICO6, Instituto Nacional de Neurología
y Neurocirugía, , MEXICO7, Instituto Nacional de Neurología y Neurocirugía, Mexico City, MEXICO8

Centro Hospitalar Tondela-Viseu, Viseu, PORTUGAL1, Centro Hospitalar Tondela-Viseu, Viseu,
PORTUGAL2, Centro Hospitalar Tondela-Viseu, Viseu, PORTUGAL3, Centro Hospitalar Tondela-Viseu, Viseu, PORTUGAL4, Centro Hospitalar Tondela-Viseu, Viseu, PORTUGAL5, Centro Hospitalar Tondela-Viseu, Viseu, PORTUGAL6

BACKGROUND: Poor prognostic risk factors of haemorrhagic stroke are no clearly identified and
studied. This study attempts to investigate clinical features at admission and their influence on mortality in patients with intracerebral haemorrhage (ICH).
Background: Stroke has significant effect on patient’s quality of life (QoL). Arterial dissection, car- METHODS: We examined the outcome of patients with intracerebral haemorrhage admitted to a
dioembolic and hypercoagulable state related strokes leave significant physical and mental function- Portuguese hospital between January 1, 2012 and December 31, 2012 in a retrospective observaal impairment. No study has compared differences on long-term QoL based on etiology in young
tional study. We correlate several clinical factors with the outcome in terms of mortality within one
ischemic stroke patients between 18 to 45 years old.
month of the event.
Methods: We used the 36 item Short-Form Health Survey (SF36) questionnaire in its Spanish trans- RESULTS: A total of 100 patients with mean age 71.63±10.95 years were included and, of these, 53
lation to assess physical and mental functional status 12 months after ischemic stroke (IS) in young (53%) were males. The death group at one month consisted of 34 patients (mean age 75 years) and
Mexican ischemic stroke patients. We analyzed descriptive demographic characteristics and TOAST the remaining 66 survived (mean age 69.9 years). 34% of patients had a history of significant alcosubtype. Functional outcome was also evaluated with modified Rankin scale (mRs) and Barthhol consumption, and 19% were prescribed antiplatelet or anticoagulant drugs. We found no statisel index (BI) and was compared according to etiology. The 8 categories of the SF36 results were
tical difference in systolic or diastolic blood pressures or temperature at admission between groups.
standardized to Norm by etiology-based scoring, physical component summary (PCS) and mental
The resulting significant factors associated with early death were age, glycemia and Glasgow Coma
component summary (MCS) also were included. Multiple lineal logistic regression analysis was per- Scale (GCS) at admission, using the Mann-Whitney U test (age and glycaemia did not have normal
formed to compare IS subtype.
distribution). Through logistic regression we found them to be independent predictors of mortality:
Results: A total of 324 patients completed the questionnaire. After elimination, 300 questionnaires
elderly age (OR 5.340, CI 1.495-19.078, p<0.05), glycemia>140 mg/dl (OR 8.282, CI 2.271-30.212,
were analyzed (mean age 33.8± 8 years), 159(53%) females. Smoking background (86[28.7%]), hy- p<0.005) and GCS<12 (OR 16.834, CI 5.5062-55.983, p<0.005).
pertension (44[14.7%]) and alcohol consumption (49[16.3%]) were the most common risk factors
CONCLUSION: Elderly age, hyperglycemia and a GCS score below 12 may independently increase
found. Patients with cryptogenic stroke (48[16.0%]) were significantly affected in general health
the risk of early death in acute spontaneous ICH.
(33[68.8%], P=0.05) compared with other etiologies. Patients with arterial dissection (82[27.3%])
have trend for worse functional outcome expressing as physical and emotional roll affectation
(48[58.5%] and 51[62.2%] respectively), compared by etiologies, but no significant difference was
found between the other etiologies.
Conclusion: Ischemic stroke young mexican patients have good recovery and outcome based on
mRs and BI, but they feel long-term functionally and mentally impaired even with subtle impairments which didn´t left them with considerable functional disability.
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Stroke in young adults in Serbia in period 2007-2011: a long term outcome
A.M. Pavlovic1, D. Jovanovic2, T. Pekmezovic3, T. Svabic Medjedovic4, N. Veselinovic5, M. Petrovic6, M. Budimkic Stefanovic7, O. Stojiljkovic8, M. Norton9, Lj, Beslac Bumbasirevic10, N. Sternic11
Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade, Belgrade, SERBIA1, Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of
Belgrade, Belgrade, SERBIA2, Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine,
University of Belgrade, Belgrade, SERBIA3, Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade, Belgrade, SERBIA4, Neurology Clinic, Clinical Center of
Serbia, Faculty of Medicine, University of Belgrade, Belgrade, SERBIA5, Neurology Clinic, Clinical Center of Kragujevac, Faculty of Medicine, University of Kragujevac, Kragujevac, SERBIA6,
Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade, Belgrade,
SERBIA7, Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade,
Belgrade, SERBIA8, Faculty of Medicine, University of Belgrade, Belgrade, SERBIA9, Neurology
Clinic, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade, Belgrade, SERBIA10,
Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade, Belgrade,
SERBIA11
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Stroke Outcome Prognostication in the Critical Care Setting
I. Yau1, N. Dlamini2, R. Askalan3, M. Moharir4, D. MacGregor5, G. deVeber6
Hospital for Sick Children, Toronto, CANADA1, Hospital for Sick Children, Toronto, CANADA2,
Hospital for Sick Children, Toronto, CANADA3, Hospital for Sick Children, Toronto, CANADA4,
Hospital for Sick Children, Toronto, CANADA5, Hospital for Sick Children, Toronto, CANADA6

Background: Prognostication with unilateral large territory anterior circulation arterial ischaemic
stroke (LAIS) in the critical care setting is challenging. Perceptions that active medical management
is futile present a potential barrier to acute stroke therapies for such children.
Objective To determine positive outcomes in children requiring critical care unit support following
LAIS. To highlight limitations in using diffusion weighted imaging (DWI) findings for LAIS prognostication.
Method: We report prospectively collected clinical and radiological findings of 5 children admitted
Nov 2008-Jan 2010 to critical care following LAIS. Outcome data including video recordings and
Paediatric Stroke Outcome measures at follow-up were obtained in all.
Results : Among 5 children with LAIS (2 male; median age 0.58 yrs, range 2 days – 6.33 yrs) arterial territories involved were middle cerebral artery alone (two), middle and anterior cerebral artery
Background. Although rare, stroke at a young age is of great medical and socio-economic impor(one) and middle and posterior cerebral artery (one). Based on history and LAIS extent critical care
tance. We aimed to analyze long-term outcome of first-ever ischemic stroke in patients aged 18staff withdrew active medical support (one), and proposed futility of active treatment or prognos45, treated at university hospital. Methods. We analyzed data for period January 1st 2007- January
tication of profound neurological disability (four). All survived and at median of.8 years (1.0-2.9
1st 2012 from Database of Young Stroke Patients, who underwent comprehensive stroke etiology
years) follow-up. Both previously ambulant children and both neonates attained/regained ambulaassessment. Baseline demographic data, risk factors, TOAST classification, NIHSS and modified
tion by 18 months. The 7 month-old infant at stroke sat independently at two years.
Rankin scale (mRS) scores were analyzed. In all participants we determined mRS and 36-Item Short Conclusion : Predicting outcome and decision making following large territory arterial ischaemic
Form Survey Physical Composite Score (PCS) and Mental Composite Score (MCS) and employstroke in the critical care setting is challenging. We suggest caution in the interpretation of the sigment status 12-48 months after ictus. Stroke recurrence was noted. Results. We enrolled 80 patients, nificance and prognostic value of history and extent of DWI in this setting.
aged 22-45, mean 37.6 years, 24 (30.0%) males. Stroke etiology was classified as large artery disease in 9 (11.3%), cardioembolism in 5 (6.3%), small artery occlusion in 15 (18.7%), rare etiologies
in 20 (25.0%) and undetermined cause in 31 (38.7%) patients. In group with rare etiologies, patients
were most frequently diagnosed with arterial dissection and moya-moya disease (25.0% each) and
cerebral venous thrombosis (20.0%), followed by fibromuscular dysplasia and antiphospholipid syndrome. Admission mRS ranged from 0-4 and follow-up 0-2 (median for both 1). One third (28.5%)
of patients did not return to previous job; non-working status did not correlate with TOAST classification (p=0.290) or baseline NIHSS (p=0.692) but did correlate with discharge (p=0.038) and follow-up mRS (p=0.002), PCS (p=0.0015) and MCS scores (p=0.0042). Excellent correlation was detected between outcome mRS and PCS (r=-0.792, p<0.0001) and MCS (r=-0.583, p=0.0028). Stroke
recurrence was documented in 16.7% of patients. Conclusion. Stroke in young in our population has
good prognosis in regard to functional status and stroke recurrence. Regaining previous professional
roles depends on functional recovery.
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Table 1. Patient demographics and descriptives
Patient Sex

1

2

3

4

5

F

F

M

F

F

Age at
stroke onset
5.33yrs

Relevant stroke history

Hemisphere of
Stroke (R/L/Bil)

Motor Outcome (follow-up time frame)

Patient 3. Acute diffusion weighted MRI images demonstrating complete R MCA involvement.

Mild Right hemipaPreviously healthy,
Bilateral: mostly left resis – Ambulant,
traumatic injury with tranhemisphere –Com- talking, mainstream
section of left internal carotid plete MCA territory school with assistance,
and jugular vein
Small right basal
independent activity
ganglia and cortex (4.08 years)

Neonate
Term baby, fetal distress with Almost complete R
(first 15 hrs failure of progression; requir- MCA stroke
of life)
ing emergency C/S, Mec +
stain, presenting with focal
seizures
6.33 yrs

Neonate
(presented
at 9 hrs of
life)

Neonate
(presented
at 15 hrs of
life)

Moderate left hemiparesis, ambulating independently at 18 months
, has functional use of
left hand and normal
speech
(2.5 years)
Dx with Duchenne MuscuBilateral :Complete Moderate-severe left
lar Dystrophy at 5 yrs, fully R MCA stroke with hemiparesis : Walks
ambulatory. Went for elective midline shift, R
with assistance x 1.
dental surgery - rhabdomyACA and bilateral
Can now take a few
olysis secondary to maligcerebellar infarcts
steps alone. (3.08yrs)
nant hyperthermia leading to
cardiac arrest cardiac arrest
- cardioembolic stroke
Term baby, Mec + amniotic Complete L MCA
fluid, Apgars 9,9 presenting stroke
Mild R hemiparesis,
with focal seizures at 9 hrs of
ambulating indelife and hyper homocysteinpendently with good
uria secondary to Cobalamin
functional use of R
C deficiency
hand, normal speech
and cognition
(2.5 yrs)
Term baby – born via Emer- Complete R MCA
gency C/S secondary to fetal stroke
distress. +Mec stain. Apgars,
7, 9. Focal seizures at 15 hrs
of life

Mild facial asymmetry,
No motor deficits,
Speaks in full sentences
(3.9 yrs)
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Clinical and imagistic short term outcome in stroke patients with early hypokalemia
D. I. CUCIUREANU1, A. CUCIUREANU2
University of Medicine and Pharmacy “Gr. T. Popa” Iasi, Neurology department, Emergency
Hospital “Prof.dr. N. Oblu”, IASI, ROMANIA1, CMI, IASI, ROMANIA2
Background: The aim of our study was to investigate the relationship between clinical and imagistic
outcome in postischemic stroke patients with early hypokalemia. Method: We analized the clinical
findings and laboratory data of 128 patients with stroke and hypokalemia, hospitalized in our neurological service in the past year. All patient, aged 35 – 75, were investigated by clinical examination,
dinamic brain computed tomography (admission, 3th and 5th day), blood tests, repeated electrolytes
determination. Only MCA (NIHS score > 6 - < 20) infarcts and supratentorial hemorhage were analised. Results: We find a direct corelation between potassium plasma concentration and augmentation
of infarct volume (12 patients K⁺ <3 mEq/L: infarct volume increased at 5 days >20% - 9patients
and >10% 2patients; 85 patients K⁺ > 3 mEq/l -<3,5 mEq/L: infarcts volume increased in 32 patients >20% and in 18 patients >10%; 31 patients K⁺ >3,5 mEq/L - < 4 mEq/l : infarcts volume increased in 4 patients > 20% and in 6 patients > 10%). We also find that clinical short term outcome
was dependent of potassium plasma level: K⁺ <3 mEq/L: NIHS score augmentation > 2point in 7
patients and ≤ 2 points in 3patients; K⁺ > 3 mEq/l -<3, 5 mEq/L: NIHS score augmentation > 2point
in 28 patients and ≤ 2 points in 18 patients; K⁺ > 3, 5 mEq/L - < 4 mEq/ NIHS score augmentation >
2point in 2 patients and ≤ 2 points in 4 patients. Conclusion: Early low potassium plasma concentration in ischemic stroke is associated with volume infarcts augmentation and poor clinical short term
outcome.
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RELATIONSHIP BETWEEN MIDDLE CEREBRAL ARTERY BLOOD FLOW PARAMETERS AND CLINICAL COURSE OF THE ACUTE ISCHEMIC STROKE
G. Tekgol Uzuner1, M. Baydemir2, N. Uzuner3
Eskisehir Osmangazi University, Eskisehir, TURKEY1, Eskisehir Osmangazi University, Eskisehir, 2, Eskisehir Osmangazi University, Eskisehir, TURKEY3
Background: The aim of this study was to research whether the relationship between middle cerebral
artery blood flow parameters of patients with acute ischemia of the middle cerebral artery with transcranial Doppler and acute, sub-acute and chronic-term clinical course.
Method: Sixty-two patients with acute ischemia on the middle cerebral artery who were admitted
to hospital within 12 hours after the onset of symptoms and who filled the inclusion criteria were
included in the study. The transcranial Doppler was applied to patients in the acute period and their
middle cerebral artery blood flow parameters were examined. Also patients were treated to a detailed neurological examination in acute, sub-acute and chronic periods.
Results: The pulsatility index was 1.4 as measured on the lesion side. Arrival GCS value was 13.2
and NIHSS value was 12.2. In evaluations done in the sub-acute phase, the NIHSS and mRS values
were 11.2 and 3.1, respectively. In neurologic examinations done in the chronic phase, the NIHSS
values were 9.1 and the mRS values were 2.5. A significant negative correlation (p = 0.001) was
found between pulsatility index value and the arrival GCS value (p = 0.001), and a significant positive correlation was found between pulsatility index value and arrival NIHSS value (p<0.001). Also,
a significant positive correlation was found between the pulsatility index value and NIHSS values in
the sub-acute and chronic phase (p = 0.001 and p = 0.006 respectively) and mRS values (p = 0.001
and p = 0.004 respectively). In cases in which the PI value was larger than 1.55, the risk of death increased. For a good prognosis the PI might be less than or equal to 1.45 in the sub-acute phase, and
less than or equal to 1.51 in controls that were performed in the chronic phase.
Conclusion: It is concluded that important information can be obtained about acute, sub-acute and
chronic phases of the disease course with measurement of the pulsatility index, which is an index
unaffected by weaknesses in blood flow parameters measured with a transcranial Doppler, a simple
method of examination in acute ischemic stroke.

London, United Kingdom 2013
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Symptom progression is frequent in AChA infarcts and predicts worse outcome
S. Maul1, K. Villringer2, J. Fiebach3, H. Audebert4, C.H. Nolte5, A. Rocco6
Charité-Universitätsmedizin Berlin Campus Benjamin Franklin, Berlin, GERMANY1,
Charité-Universitätsmedizin Berlin Campus Benjamin Franklin, Berlin, GERMANY2, Charité-Universitätsmedizin Berlin Campus Benjamin Franklin, Berlin, GERMANY3, Charité-Universitätsmedizin Berlin Campus Benjamin Franklin, Berlin, GERMANY4, Charité-Universitätsmedizin Berlin Campus Benjamin Franklin, Berlin, GERMANY5, Charité-Universitätsmedizin Berlin Campus
Benjamin Franklin, Berlin, GREECE6
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POST-STROKE MOVEMENT AND COGNITIVE DISORDERS: DYNAMIC OF DURATION AND RECOVERY
G.A. Pryanishnikova1, O.S. Levin2, N.I. Usolzeva3
Russian Medical Academy of Postgraduate Education, Moscow, RUSSIAN FEDERATION1,
Russian Medical Academy of Postgraduate Education, Moscow, RUSSIAN FEDERATION2, Russian Medical Academy of Postgraduate Education, Moscow, RUSSIAN FEDERATION3

Background: Cardiovascular disturbances still remain an important medical and social problem.
Only in 2010, 350 thousand patients with this pathology became invalids in Russia. Cognitive and
Background: Infarctions of the anterior choroidal artery (AChA) is frequently associated with symp- movement disorders are considered to be the most serious in post-stroke disability.
tom fluctuation or progression. Aim of this study was to assess aetiological mechanisms, frequency
Methods: 118 patients with ischemic stroke were observed since onset till 6 month. Investigations
and predictors of symptom progression as well as its impact on prognosis. Methods: First we idenincluded clinical examination, neurological scales: National Institutes of Health Stroke Scale;
tified all stroke patients with diagnosis of infarction of AChA from a prospective MRI-databank.
HMSO; Short Test of Mental Status; Wechsler Adult Intelligence Scale; Clock-drawing test; Test for
Second, we retrospectively collected demographical data, risk factors, treatment, stroke aetiology
visual memory; Test of 10 words memorization.
according to TOAST classification, stroke severity and outcome at discharge assed by the NIHSS
Results: Primary 97% of patients had various degree of paresis. After a month movement function
and mRS. Neurological progression was defined as ≥2 NIHSS points in motor function or ≥4 in total improved in 80% of cases, muscular strength increased at an average of 0.6 point. After 3 month
NIHSS. Results: Thirty patients fulfilled the inclusion criteria. Five patients (17%) had neurological 50% of patients improved their muscular strength to 0.3 point in average. After 6 month movement
progression during the hospital stay, out of them 2 underwent thrombolytic treatment. No statistical- disturbance was observed in 80% of cases and strength increasing dynamic was 0.2 point during the
ly significant differences were found regarding age, gender, vascular risks factors or blood pressure
period. Only 30% of patients developed normal age level of cognition one month after stroke. Cogvariability. Patients with progression had more severe neurological deficits upon admission (median nitive function improved during the period 1 to 3 month in 18% of cases and additionally in 23%
NIHSS 6 vs. 3; p=0.025) and worse outcome (mRS ≥3: 4 vs. 1; p=0.019). Neurological progression during the period 3 to 6 month. The dynamics of movement and cognitive function rehabilitation
was associated with poor outcome (mRS≥3; p=0.024). MRI findings and aetiological assessment
correlated with subtype and severity degree of stroke.
suggest overlapping mechanisms of small and large vessel disease. Conclusions: Neurological deConclusion: The best functional reparation was observed in patients with lacunar stroke, patients
terioration is frequent in AChA infarcts and predicts worse outcome. With a small study population, with atherothrombotic and cardio embolic subtypes of stroke repaired worse. Cognitive functions rewe were not able to identify predictors of progression in AChA infarction. Further prospective stud- paired more slowly and didn’t depend on movement reparation degree.
ies are needed.
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123 Interesting and challenging cases
Stroke Cured A Chronic Complex Regional Pain Syndrome (CRPS)
A. NASIM1, K. PASCO2, T. Daniela3, A. BLIGHT4
The Royal Surrey County Hospital NHS Foundation Trust, Guildford, UNITED KINGDOM1,
The Royal Surrey County Hospital NHS Foundation Trust, Guildford, UNITED KINGDOM2, The
Royal Surrey County Hospital NHS Foundation Trust, Guildford, UNITED KINGDOM3, The Royal
Surrey County Hospital NHS Foundation Trust, Guildford, UNITED KINGDOM4
Background:CRPS;neuropathic pain state often needing a multidisciplinary approach.We report an
interesting case of a 56yr old lady who was cured of chronic CRPS after a ischemic stroke.
Case Report:Ms JI was operated for ® carpel tunnel in 2000;post surgery develop swelling,redness,hyperalgesia,hypersensitivity of whole ® arm.Deep burning pain affecting whole limb,worse in
dependent position,aggravated by skin stroking,cold/heat sensation.Intolerant to clothes/jewelleries
on her skin.Post 06 months referred to pain clinic;diagnosed as CRPS type1 syndrome.Was on lidocaine 5% patch,Pregablin,Paracetamol,Amitriptylline,Morphine.Had 2 regional nerve blocks.Later
scheduled for cervical root block. 27th July 2012 Ms JI woke up with RSW/ slurred speech.Strikingly noticed absence of pain in ® arm.Wake up stroke call to the stroke unit(NIHSS- 4).CT head-small
vessel ischemic changes.Given aspirin 300mgs.MR brain-acute stroke in the (L)Thalamus/corona
radiata.Good recovery,discharged home.® arm redness,sweating,hypersensitivity resolved within
days;swelling reduced over few weeks.She could now wear bracelet and rings without any problem.RSW improved significantly.Discussion:CRPS;painful disabling disorder affecting one/more
extremities,precipitated by local injury;fracture,sprain,local surgery.Diagnostic criteria;pain disproportionate to precipitating event with coexisting sensory abnormalities(allodynia),oedema,autonomic dysfunction,motor symptoms +/- trophic changes.02 subclasses(IASP)(3):CRPS1:pain with no
nerve lesion & CRPS2:obvious nerve damage.CRPS is a CNS disorder,with pathogenic sympathetic
dysfunction (1).Thalamus receives projections from multiple ascending pain pathways.Chronic pain
studies established direct relationship between abnormal thalamic rhythmicity called Thalamo-cortical Dysrhythmia(TCD) and CRPS type1(2).Ample evidence suggests vital thalamic role in hyperalgesic responses associated with nerve injury(4).Ischemia changes thalamic blood flow by altering
the response properties of thalamic neurons in neuropathic pain models(5).We hypothesise that ischemic stroke inhibited the thalamic dysrythmia curing her decade long tormenting CRPS Type1.
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A novel heterozygous c.164G>C mutation in the exon 2 of the NOTCH3 gene causing CADASIL
R. Hourez1, K. Papadopoulos2, G. Bruninx3, N. Lannoy4, Y. Sznajer5
CHU Charleroi, Charleroi, BELGIUM1, CHU Charleroi, Charleroi, BELGIUM2, CHU Charleroi,
Charleroi, BELGIUM3, Centre de Génétique Humaine - UCL, Brussels, BELGIUM4, Centre de
Génétique Humaine - UCL, Brussels, BELGIUM5
Background: Cerebral arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL)
is an autosomal dominant progressive disorder of the small arterial vessels of the brain manifest by
migraine, strokes, and white matter lesions, with resultant cognitive impairment in some patients
caused by more than 50 distinct mutations in the NOTCH3 gene.
Methods: A 57 year-old woman with past medical history of strokes, hypercholesterolemia, cigarette
smoking and depression woke up with severe gait impairment. Examination showed cognitive impairment (MoCA 17/30), left upper limb dysmetria, bilateral pyramidal syndrome, ataxic and spastic
gait, the tandem walk test was impossible to perform and the Romberg’s test demonstrated falls to
the right (eyes opened and closed).
Results: CT showed marked periventricular leucoencephalopathy, lacunar infarct in the pons and
calcification of the globus pallidus. MRI showed an acute ischemic lesion in the posterior limb of
the right internal capsule, multiple subcortical and pontine lacunar lesions, cortico-subcortical atrophy and striking confluent patches of high-signal change on T2/Flair images throughout the white
matter, especially in the anterior part of the temporal lobes and the periventricular portion of the occipital lobes. Cardiac work up and lumbar puncture were unremarkable. Sequencing of the splicing
sites and coding exons 2,3,4,5,6,11,12,18,19,20 and 23 of the NOTCH3 gene found a new missense
mutation c.164G>C in exon 2. At the protein level, the mutation is predicted to cause the replacement of the 55th amino acid cysteine (TGC) by a serine (TCC): p.Cys55Ser. Genetic, clinical and
radiological study of family members is ongoing.
Conclusion: We report a novel c.164G>C mutation in the NOTCH3 gene of a 57 year old patient
with clinical and MRI findings typical for CADASIL. Atypical basal ganglia calcification was observed.

125 Interesting and challenging cases
Multiple lobar haemorrhages induced by systemic rtPA treatment, revealed a cerebral amyloid angiopathy in a healthy non-previous demented patient.
A. Rodríguez-Campello1, A. Gómez González2, J. Capellades3, E. Cuadrado Godia4, A. Ois5, E.
Giralt6, J . Jiménez Conde7, E. Muiño8, I. Navalpotro9, J. Roquer10
Stroke Unit. IMIM-Hospital del Mar, Barcelona, SPAIN1, Stroke Unit. IMIM-Hospital del Mar,
Barcelona, SPAIN2, Neuroradiology-Hospital del Mar, Barcelona, SPAIN3, Stroke Unit. IMIM-Hospital del Mar, Barcelona, SPAIN4, Stroke Unit. IMIM-Hospital del Mar, Barcelona, SPAIN5, Stroke
Unit. IMIM-Hospital del Mar, Barcelona, SPAIN6, Stroke Unit. IMIM-Hospital del Mar, Barcelona,
SPAIN7, Stroke Unit. IMIM-Hospital del Mar, Barcelona, SPAIN8, StrokezUnit. IMIM-Hospital del
Mar, Barcelona, SPAIN9,
Stroke Unit. IMIM-Hospital del Mar, Barcelona, SPAIN10
Background: It has been suggested that clinically silent microbleedings may be a marker of increased risk of intracranial haemorrhage in patients receiving thrombolytic therapy for acute ischemic stroke, but data regarding the risk are limited because MRI is not commonly performed before
thrombolysis. Large numbers of microbleeds suggest cerebral amyloid angiopathy (CAA), and may
be a predisposing factor for the haemorrhagic complications after thrombolysis. CAA is not a formal
contraindication to avoid thrombolytic treatment. We describe a patient without haemorrhagic stroke
or cognitive symptoms who developed multiple lobar haemorrhages after intravenous thrombolytic
therapy.
Methods: 79 year-old man with a history of hypertension and aspirin treatment, with no previous
history of cognitive impairment. He developed a sudden left hemiparesis, and was admitted 60 minutes after the beginning of the symptoms. Initial NIHSS score was 4. The clinical diagnosis was of a
right MCA acute stroke.
Results: CT scan showed no ischemic or haemorrhagic lesions, and had no occlusions in CT angiography. The patient met all the criteria for rtPA treatment and 60 mg of alteplase were administered.
After treatment, he presented recovery from almost every initial symptoms (NIHSS 1). Patient was
monitored at the stroke unit without any neurological deterioration. A CT Scan 24 hours after rtPA
showed several lobar hematomas in different territories, at both hemispheres. MRI revealed multiple
acute intraparenchymal lobar hematomas with associated countless cortical and subcortical micro
bleeds in T2*-weighted gradient echo sequences. After two days, the patient developed a frontal disorder that was partially contained with quetiapine.
Conclusion: Multiple lobar haemorrhagic lesions after thrombolysis are suggestive of AAC, and a
study of MRI is necessary. Despite the present case, the prior existence of microbleeds cannot be
considered an exclusion criterion for thrombolytic therapy.
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Eagle syndrome variant (Stylo-carotid syndrome) and bilateral internal carotid dissection
S. Fontes1, J.E. Alves2, G. Lopes3, R. Felgueiras4
Neurology Department - Centro Hospitalar do Porto, Porto, PORTUGAL1, Neurorradiology
Department - Centro Hospitalar do Porto, Porto, PORTUGAL2, Neurology Department - Centro
Hospitalar do Porto, Porto, PORTUGAL3, Neurology Department - Centro Hospitalar do Porto, Porto, PORTUGAL4
Bilateral carotid dissection not associated with external trauma is a rare event of undetermined etiology in some cases. One possible cause is the stylo-carotid variant of the Eagle´s syndrome, result
of elongated styloid processes or calcified stylohyoid ligaments that may cause carotid arteries compression, most frequently after head turning or neck compression, and carotid dissection. This anatomical variant seems to occur in 4% of the population.
A 35-year-old woman, with no significant personal or family medical history, initially presented
with a spontaneous and progressive left cervical pain with occipital irradiation, unrelated to any major trauma or physical effort. During the following week, she had three episodes of sudden and reversible blurred vision, lasting less than two hours. Two weeks after the initial symptoms, the patient
presented a transient period of speech disturbance and labial commissure deviation. At the emergency department the neurological examination was normal. The head CT scan revealed a small cortical
infarct in the left post-central gyrus and the CT angiography showed classic bilateral internal carotid
arteries dissection and extensive calcification of both the stylohyoid ligaments. Blood scan of autoimmunity was negative. The patient started hypocoagulation and, a month later, an abdominal, head
and neck angiography showed complete recanalization of the internal carotid arteries and no renal or
cerebral vascular abnormalities. The patient remained asymptomatic.
We believe that Eagle’s syndrome contributed to this young healthy patient’s carotid bilateral dissection.
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127 Interesting and challenging cases
Postpartum haemorrhage: the usefulness of angiography and transcranial duplex (TCD) in
the diagnosis of vasoespasm.
M. Terceño1, Y. Silva2, C. van Eendenburg3, J. Serena4, M. Castellanos5
Josep Trueta Hospital. Girona, Neurology Service, Girona, SPAIN1, Josep Trueta Hospital. Girona, Neurology Service, Girona, SPAIN2, Josep Trueta Hospital. Girona, Neurology Service, Girona,
SPAIN3, Josep Trueta Hospital. Girona, Neurology Service, Girona, SPAIN4, Josep Trueta Hospital.
Girona, Neurology Service, Girona, SPAIN5
Objective: To study the case of a 41-year-old women who presented a postpartum intracerebral haemorrhage (ICH).
Patients and methods: We describe a patient without relevant antecedents and with a complication-free pregnancy requiring a caesarean section who, after an incident-free immediate postpartum
period, presented intense neck pain and left-sided hemiparesis on the 6th day after delivery. Left
homonymous hemianopsia, facial paresis, ipsilateral hemiplegia and hemihypoesthesia and dysarthria were observed in the exploration. Cranial CT showed a 35 cc ICH in the right semi-oval centre
and angioCT did not show vascular alterations.
Results: Surgical evacuation was performed following neurological deterioration at 24 hours. Four
days later right hemiparesis and motor aphasia appeared. A cerebral MRI found bilateral cortical cerebral infarctions in the territory of both MCAs and angiography revealed severe generalised vasospasms, which were confirmed by TCD (Lindegaard Index > 5). Intravenous nimodipine and statin
treatment was initiated. Later the patient stabilised and progressive improvement of the vasoespasm
was monitored daily by TCD over a two-week period without stroke recurrence.
Discussion: We present the case of a patient with an ICH in the immediate postpartum period who
later presented bilateral cerebral infarction and severe vasospasm observed by angioMRI and TCD
which allowed the diagnosis of postpartum cerebral angiopathy (PCA).
The absence of vasospasm in the angiography in the hyperacute phase does not exclude the diagnosis of PCA as, on occasions, this becomes clear later on. For this reason, TCD is a useful tool given
that it not only helps to monitor the patient but also makes early diagnosis possible so avoiding further vascular events.
We argue that TCD should be included in the aetiological study of patients with ICH related to pregnancy or the postpartum period.
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128 Interesting and challenging cases
A Rare Case of Spontaneous Spinal Subdural Haematoma that developed after using an electric drill
J.J. Cave1, K.M. Sharobeem2
Birmingham University, Birmingham, UNITED KINGDOM1, Sandwell and West Birmingham
Hospitals NHS Trust, Birmingham, UNITED KINGDOM2
Background:
Spinal subdural haematomas (SSDH) are rarely encountered in clinical practice; though they require
rapid recognition as, through compression of the spinal cord, they can produce serious neurological
disability that may not resolve unless treated rapidly. Despite their rarity, the aetiology of SSDH has
been discussed in the literature and multiple causes have been reported; mainly haematological disorders, underlying neoplasm and arteriovenous malformation.
Methods:
We report a rare case of spontaneous SSDH that developed in a 65-year-old healthy man who was
treated conservatively. We undertook a literature search of all previously reported cases of SSDH.
Results:
Our patient presented with severe lower back pain that developed suddenly after using a hand held
electric drill, and was followed quickly by total paraplegia. MRI of the spine revealed a dorsal subdural haematoma at T12. Further investigations including angiographic studies did not demonstrate
any underlying cause and since the patient’s neurological signs were improving he was managed
conservatively. Within 2 months the patient had shown significant recovery with neuro-rehabilitation
and was mobile with the aid of one stick.
Conclusion:
SSDH are rare and can be caused by multiple pathologies; but this is the first case to be reported after using an electric drill. In all published cases, there has been speculation that a small effort by the
patient may have disturbed the intraluminal pressure sufficiently to cause haemorrhage. SSDH often
present with severe back pain that can radiate to the lower limbs followed by a neurological deficit.
In all cases the investigation of choice is MRI which will accurately identify a spinal haematoma
and discern its location. Surgical decompression as a first line management has been advocated,
especially in those with a severe deficit or deteriorating neurology. However, conservative management, as in this case, has also been reported to have a favourable outcome.

129 Interesting and challenging cases
Cardiac papillary fibroelastoma - a rare cause of stroke
A.F. Santos1, J. Pinho2, V. Ramos3, A. Graça4, J. Pardal5, J. Rocha6, C. Ferreira7
Neurology Department, Hospital de Braga, Braga, PORTUGAL1, Neurology Department, Hospital de Braga, Braga, PORTUGAL2, Cardiology Department, Hospital de Braga, Braga, PORTUGAL3, Cardiothoracic Surgery Department, Hospital de São João, Porto, PORTUGAL4, Pathological
Anatomy Department, Hospital de São João, Porto, PORTUGAL5, Neuroradiology Department,
Hospital de Braga, Braga, PORTUGAL6, Neurology Department, Hospital de Braga, Braga, PORTUGAL7
Background: Cardiac papillary fibroelastoma (CPF) is a rare primary cardiac tumor. In spite of its
benign nature it has a significant propensity to embolize. We describe one patient in whom emboli
originating from CPF caused cerebral infarction; he was submitted to intravenous rtPA and mechanical trombectomy. Only two previous reports presented patients with acute ischemic strokes and associated CPF treated with thrombolytic therapy.
Case report: A 34-year-old man, smoker, was admitted with right hemiparesis and aphasia of sudden onset. At neurological examination: mild global aphasia, right homonymous hemianopsia, right
central facial palsy, right hemiparesis (NIHSS 13). Brain CT was normal. Thrombolysis with iv tPA
was started. At the end of the perfusion his NIHSS score was 10. At 120 minutes after thrombolysis
his neurological status deteriorated. An urgent brain CT excluded hemorrhagic transformation, and
an endovascular approach was decided with cerebral angiography disclosing a left MCA occlusion.
Mechanical clot extraction was performed with partial recanalization of the left MCA peripheral
territory. The initial work-up (laboratory studies, ECG, holter, transthoracic echocardiogram) revealed no cause for ischemic stroke, so we proceeded with a transesophageal echocardiogram which
showed a small mass on the anterior leaflet of the mitral valve. Cardiac surgery was performed. Histological examination of the removed material was consistent with CPF.
Discussion: Ischemic stroke in young patients demands an etiological exhaustive investigation and
results many times from uncommon causes. Having detected a cardiac mass and facing the normality of the rest of the investigation, we assumed it as the etiology of the stroke. We think that patients
with known CPF should not be excluded from receiving alteplase, but mechanical thrombectomy
might represent a safe and effective treatment option.
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“Spontaneous pneumoencephalocoele presenting as suspected stroke”
M. Mandiratta1, B.S. Sidhu2, A Salam3, A.K. Banerjee4, M Rassappan5
ST3 Doctor, Russells Hall Hospital, Dudley, UNITED KINGDOM1, CT1 Doctor, Russells Hall
Hospital, Dudley, UNITED KINGDOM2, Consultant Stroke Physician, Stroke Medicine, Russells
Hall Hospital, Dudley, UNITED KINGDOM3, Consultant Stroke Physician and Clinical Lead,
Stroke Medicine, Russells Hall Hospital, Dudley, UNITED KINGDOM4, SpR Stroke Medicine,
Russells Hall Hospital, Dudley, UNITED KINGDOM5
Background: This is an abstract for a case of a 59 year old gentleman admitted under the Stroke
team at Russell’s Hall Hospital with Stroke symptoms, and then transferred to the Neurosurgical
team at Queen Elizabeth Hospital Birmingham with a Stroke mimic. He presented to A&E with
acute onset right sided weakness/dysphasia which had been getting worse. He had been feeling generally unwell prior to this and had been noted to have a sneezing episode 2 days previously. He had
previously had a significant head injury in 1969 that was managed conservatively. He had 2 seizures
in the past and following this was commenced on Carbamazepine. He had previously had a CT head
and MRI brain which were reported as being normal.
Based on his presentation he was given Aspirin 300mg and referred to the Stroke team. His power
was graded at 2/5. He gradually improved over the next few days. A CT scan revealed a large volume of intracranial air in the left frontal region. He was then transferred to Neurosurgery. His power
at this point was noted to be Grade 4/5 on the right side. Repeat CT revealed a large amount of air in
the left frontal lobe with associated mass effect leading to distortion of the left frontal horn of lateral
ventricle. Defects were noted in the roof of the ethmoid and frontal sinus, presumed to be old fractures. In light of the above findings he underwent left frontal twist drill hole under GA. Aspiration
of air was performed successfully using a Dandy cannula. He initially had an uneventful recovery
and post-op imaging revealed a slight decrease in the volume of intracranial air. His GCS returned to
15/15. He was unfortunately found unresponsive and CPR was unsuccessful. Post-mortem revealed
the gentleman had a pulmonary embolus. Conclusions: This case highlights the importance of rare
Stroke mimics( Pneumoencephalocoele) presenting with acute Stroke-like symptoms. Early recognition and Neurosurgical intervention is essential in cases such as this.
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The challenges of treating patient with acute haemorrhagic stroke following primary coronary
intervention.
A.S. Bannaga1, A. Abdul’hamid2
Hull Royal Infirmary, Hull, UNITED KINGDOM1, Hull Royal Infirmary, Hull, UNITED KINGDOM2
We would like to present this 59 year old gentleman, who was initially admitted with an acute myocardial infarction and was treated with antiplatelets and low molecular weight heparin. He then underwent coronary stenting and was given unfractionated heparin during the procedure. 10 hours later
he developed an acute hemorrhagic stroke. He had an elevated APTT of 168 seconds 6 hours before
the stroke and an APTT of 43.8 seconds after the stroke. The need to weigh risks and benefits of urgently reversing the anticoagulant effect after intracranial haemorrhage in the presence of concurrent
coronary artery stent and establishing an appropriate timing to restart antiplatelets necessitated multidisciplinary team approach. There was a clinical dilemma of reversing the effect of low molecular
weight heparin with protamine sulphate. The uncertainty of protamine effects on the recent coronary
stent, the limited data on its clinical effectiveness and the modest elevation of APTT after the stroke
led to joint clinical decision to not institute it in this case. He was further investigated with CT cerebral angiogram that ruled out an underlying vascular lesion. He was managed conservatively and
had a good outcome with no expansion of haematoma.
The case emphasises the need for further studies on protamine effects on reversal of heparins in intracranial haemorrhage as well as risks of thrombosis of coronary stents.
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132 Interesting and challenging cases
Stroke and Creutzfeldt-Jacob disease – a case report
M. Mako1, G. Krastev2, R. Lackovic;3, M. Vomastová4,

133 Interesting and challenging cases
Simultaneous bilateral thalamic hemorrhage: case report.
I. Barbov1, A. Georgievska2, I. Zdravkov3, M. Milanovska4

Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA1, Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA2, Department of Neurology, Faculty Hospital
Trnava, Trnava, SLOVAKIA3, Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA4

University Clinic for neurology, Skopje, MACEDONIA1, University Clinic for neurology, Skopje, MACEDONIA2, University Clinic for neurology, Skopje, MACEDONIA3, University Clinic for
neurology, Skopje, MACEDONIA4

Unlike of recurrent hypertensive intracerebral hemorrhage (ICH), bilateral or multilocular simultaJacob-Creutzfeldt disease /JCD/ is a degenerative process of the brain induced by prions. Disease
neous ICH are registered in <1%, with poor prognosis and high rate mortality, in the literature are
duration is approximately six months. There are several published cases of JCD presented with acute described less than 30 cases.
onset mimicking stroke. Authors present a case of 50-years-old man with a manifestation of genetic Simultaneous bilateral thalamic hemorrhage are extremely rare diseases and the most referred cases
form of JCD in short time window after ischemic stroke in left brain hemisphere. Patient presented
are from Asian countries.
with weakness of right extremities, speech impairment and ataxia. Brain MRI revealed acute ischWe present 65-years-old patient with premorbidal hypertension and hyperlipidemia, with acute onemic lesions in left hemisphere. Patient was discharged home despite of persisting ataxia. He was
set of the disease (manifesting with deterioration of consciousness -somnolent, spastic tetraplegia,
rehospitalized after one week due to brainstem symptoms. Patient undervent another brain MRI with anarthria, aphagia with hypertension 170/100 mmHg).
finding typical for JCD and thereafter neurophysiological and genetic testing. Based on the results
Computerized tomography of the brain, made two hours after disease onset, showed bilateral hemadefinitive diagnosis of genetic form of JCD disease was made. His symptoms worsened rapidly and tomas in thalamic region.
patient died on 18-th day. The diagnosis of stroke and JCD was also confirmed post mortem. This
Magnetic resonance imaging do not suggests another etiologic possibilities, only occlusion of the
case is unique not only due to very fast symptoms progression but also rare coincidence of stroke
Percheron artery (consecutive, early simultaneous or almost subsequent hemorrhagic transformation
and JCD.
of the bilateral simultaneous thalamic infarcts after artery occlusion). Our patient was conservative
key words:stroke, creutzfeldt-jacob disease
treated, with improvement of consciousness , but with residual organic psycho syndrome, dysarthria
with verbal contact and spastic tetraparesis.
The mechanism in the basis of simultaneous bilateral symmetrical hemorrhage is still unclear, although structural and hemodynamic changes after initial hemorrhage may provocation secondary
hemorrhage. There are maybe two possible mechanisms: simultaneous rupture of bilateral microaneurysms or primary rupture of microaneurysm followed with secondary capillary or venous hemorrhage produced from reflector hypertension, intracranial hypertension and subsequent hemodynamic changes that affects contra lateral hemisphere, resulting with rupture of another blood vessels
which are degenerative changed of preexisting hypertension.
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Multiple dysgenesis of brain supplying arteries in a patient with Osteogenesis imperfecta
C. Krogias1, A. Labedi2, C. Lukas3, R. Gold4, S.H. Meves5
Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum, GERMANY1, Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY2, Dept. of Radiology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY3, Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY4, Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY5

135 Interesting and challenging cases
Reversible Cerebral Vasoconstriction Syndrome in a Patient with IgA Nnephropathy and
Thrombotic Thrombocytopenic Purpura
V.K. Sharma1, P.R. Paliwal2, H.L. Teoh3, B.P.L. Chan4
National University of Singapore, Singapore, SINGAPORE1, National University Health System, Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3, National University Health System, Singapore, SINGAPORE4

Background and aim- Reversible cerebral vasoconstriction syndrome (RCVS) commonly presents
with thunderclap headache and various neurological deficits. It is often associated with post-parBackground:
tum state or consumption of vasoactive agents. We describe a case of IgA nephropathy that develOsteogenesis imperfecta (OI) is a heterogeneous group of heritable connective tissue disorders char- oped thrombotic thrombocytopenic purpura (TTP) and presented with thunderclap headache due to
acterized usually by fragile and brittle bones, blue sclera, dental malformations, deafness, and hyRCVS.
perextensible ligaments. Rarely, this condition may cause abnormalities of vascular structure with
Case Description- A 33years Chinese female, known case of IgA nephropathy and chronic renal failcarotid artery dissection or even rarer aplasia.
ure was admitted for thunderclap headache of new-onset. Headache woke her up from her sleep at
Methods:
night and also, she felt left sided numbness. She did not suffer from migraine in past. On arrival, she
Case report of a 46-year-old patient with osteogenesis imperfecta (OI) presenting with acute onset of was fully conscious and had blood pressure 174/95mmHg. Neurological examination was unremarkright-sided hemiparesis and dysarthria. Despite existing hypertension no medication was taken. Not- able. Blood tests showed raised serum creatinine (852micromol/L- rapid rise from 260micromol/L
icible was a blue-gray color of the sclera.
2-weeks ago; normal 45-90micromol/L), low platelet count (46000/microliter) and low Hemoglobin
Results:
(7.2gm%). Her peripheral smear was suggestive of micro angiopathic hemolytic anemia. PlasmaIn addition to a small pontine ischemia, MRI revealed a bilateral aplasia of internal carotid arteries
pheresis was commenced but she became confused on day-2. Magnetic resonance (MR) imaging of
as well as a severe hypoplasia of right-sided vertebral artery (figure). Cranial MRA demonstrates a
brain was unremarkable. However, MR angiography showed long segments of narrowing of multihypertrophied basilar artery. Bilateral prominent posterior communicating arteries supplied the mid- ple intracranial arteries. No abnormal findings were noted in the cerebrospinal fluid (CSF). Transcradle and anterior cerebral arteries territories.
nial Doppler ultrasonography (TCD) was performed daily to monitor blood flow in the intracranial
Conclusion:
arteries and demonstrated gradual normalization of flow velocities in affected arteries. Tests for
OI is a connective tissue disease, which may rarely cause abnormalities of vascular structure like
various vasculitic markers were negative. We did not perform catheter angiography due to impaired
dissections, fistulas and even rarer aplasias. The marked dysgenesis in the present case resulted in a renal functions. No arterial stenosis was noted on repeat MR angiography on day-12.
single-vessel supply of the whole brain via a compensatory hypertrophied left vertebral and basilar
Conclusions- Our case demonstrates the association of RCVS with IgA nephropathy and TTP. Thunartery. These cerebrovascular abnormalities remained asymptomatic for decades.
derclap headache, normal CSF analysis, negative vasculitic screen, rapid resolution of headache and
normalization of flow velocities on serial TCD support the diagnosis of RCVS.
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Life-threatening Attacks of Respiratory Arrest and Hemodynamic Instability in a Patient with
Wallenberg Syndrome
C. Togay Işıkay1, F. Delen2, M.H. Sorgun3, A. Bingöl4
Ankara University Faculty of Medicine Department of Neurology, Ankara, TURKEY , Ankara
University Faculty of Medicine Department of Neurology, Ankara, TURKEY2, Ankara University
Faculty of Medicine Department of Neurology, Ankara, TURKEY3, Ankara University Faculty of
Medicine Department of Neurology, Ankara, TURKEY4
1

Background:
Paroxysmal attacks of respiratory arrest and vasomotor instability are very rare after lateral medullary infarction (Wallerberg syndrome). In this report, we describe an uncommon case of Wallenberg
syndrome who presented with classical findings of the disease and developed recurrent attacks of
respiratory arrest and bradycardia on sleep two weeks after his admission.
Case Report:
A 55-year-old man was admitted to the Stroke Unit with the acute onset of vertigo, vomiting, severe
dysphagia and ataxic gate that started one week ago. He was referred from another city where he
was hospitalised in an intensive care unit and intubated two times and stayed on mechanical ventilation for a few days. He was extubated on discharge and referred to our hospital for further investigation and treatment. He had chronic hypertension and hyperlipidemia in the medical history. The
physical examination was normal. The neurological examination revealed dysphonic and dysarthric
speech, left Horner syndrome, decreased gag reflex on the left, left-sided dysmetria and ataxic gate.
Blood tests including biochemistry, blood counts, and thyroid functions, electrocardiography and
chest x-ray were unremarkable. Diffusion weighted images showed left lateral medullary infarction
extending to cerebellum. Cerebral angiography displayed subtotal occlusion of the left distal vertebral artery. Two weeks after his admission, the patient complained of anxiety and insomnia and psychotropic agents including paroxetine and quetiapine started. After the first dose of these agents, the
patient developed respiratory arrest and bradycardia on sleep and required mechanical ventilation.
He required extended mechanical ventilation due to recurrent attacks of respiratory arrest.
Conclusion:
Even it is very uncommon, it should be remembered that Wallenberg syndrome may cause paroxysmal respiratory arrest and vasomotor instability which may be life-threatening. Psychtropic agents
like quetiapine may trigger these attacks and should be avoided in patients with medullary infarctions.

137 Interesting and challenging cases
Beware the stroke mimic
O. Pathak1, L. Brawn2, B. Vincent3
Stroke Team, Northampton General Hospital, Cliftonville, Northampton. NN1 5BD,
Northampton, UNITED KINGDOM1, Stroke Team, Northampton General Hospital, Cliftonville,
Northampton., Northampton, UNITED KINGDOM2, Stroke Team, Northampton General Hospital,
Cliftonville, Northampton., Northampton, UNITED KINGDOM3
The “FAST” campaign encourages prompt symptom recognition and management. The temptation
to get “carried away” in this momentum is great but the following outlines a case with an atypical
course and salient learning point.
Mr RC, 68 year old retired and active gentlemen presents with a 24 hour history of right facial droop
and expressive dysphasia preceded by a 4 day history of lethargy. Pyrexial with no limb neurology
on admission, with a raised CRP and mild neutrophilia. On warfarin (INR 1.4) for a metallic aortic
valve. Admission CT head demonstrated sulcul effacement in the left parietal lobe. Managed as a
left parietal infarct secondary to cardiac emboli. Neurology progressed with multiple seizure events
requiring phenytoin infusion. Repeat CT revealed apparent maturation of a left temporoparietal infarct and seizures attributed to this. The pyrexia continued and echocardiogram suggested aortic
valve vegetations and antibiotics for endocarditis commenced. Subsequent blood and urine cultures
and transoesophageal echocardiogram were negative. Inflammatory markers remained raised despite the antibiotic cover therefore a lumbar puncture was performed. This demonstrated raised CSF
protein and lymphocytosis. Aciclovir was initiated for suspected encephalitis and inflammatory
markers and pyrexia settled. CSF PCR confirmed HSV infection. Repeat CT brain imaging demonstrated “textbook” images of HSV encephalitis, with a route tracking through the limbic system with
basal ganglia sparing. Over 6 weeks, he progressed to supervised mobility and feeding but residual
cognitive impairment and challenging behaviour required neurorehabilitation input.
This case demonstrates the need to consider stroke mimics even in those histories that seem straight
forward. HSV encephalitis is an important differential diagnosis in those with raised inflammatory
markers and temporoparietal ischaemia on CT imaging as early management impacts on long term
outcome and disability.
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Reversible Moyamoya Syndrome with Tuberculous Meningitis
H.K. Park1, K.I. Yang2, D.S. Jeong3, H.K. Oh4, S.J. Kim5
Department of Neurology, College of Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, SOUTH KOREA1, Department of Neurology, College of Medicine, Soonchunhyang
University Cheonan Hospital, Cheonan, SOUTH KOREA2, Department of Neurology, College of
Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, SOUTH KOREA3, Department of Neurology, College of Medicine, Soonchunhyang University Cheonan Hospital, Cheonan,
SOUTH KOREA4, Department of Neurology, College of Medicine, Soonchunhyang University
Cheonan Hospital, Cheonan, SOUTH KOREA5
Background : Tuberculous meningoencephalitis causes various vascular complications including an
accompanying moyamoya syndrome , which has been rarely reported. In this report, we have described the reversible moyamoya syndrome with tuberculous meningitis.
Method(Case) : A 50-year old man admitted to our hospital in a stuporous mental state with right
hemiplegia. Chest X-rays showed widespread bilateral consolidation with a cavitary nodule, suggesting miliary tuberculosis. Tbc meningitis was diagnosed in CSF study. Brain MRI and MRA
showed occlusion of the distal internal carotid artery and multiple ischemic changes, which were
consistent with moyamoya syndrome.
Result : After antituberculous treatment, he visited our hospital 6 months later and follow-up MRI
and MRA was performed. MRA finding showed recanalization of previous occluded vessels.
Conclusions : A few cases of tuberculous meningitis associated with moyamoya syndrome have
been reported recently. But as in our case, major cerebral infarction with reversible moyamoya syndrome was vary interesting case. We performed follow-up MRA imaging and reversibility of cerebral vessel was confirmed.
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139 Interesting and challenging cases
Severe progressive occlusive arteriopathy in a 2-year old girl: moyamoya disease or primary
central nervous system vasculitis?
V. Duranovic1, I. Dakovic2, L. Lujic3, J. Marjanovic4, T. Grmoja5, D. Ozretic6, J. Lenicek Krleza7,
V. Mejaski Bosnjak8
Children’s Hospital Zagreb, Department of Neuropediatrics, University of Zagreb, Medical
School, Zagreb, Croatia, Zagreb, CROATIA1, Children’s Hospital Zagreb, Department of Neuropediatrics, University of Zagreb, Medical School, Zagreb, Croatia, Zagreb, CROATIA2, Children’s
Hospital Zagreb, Department of Neuropediatrics, University of Zagreb, Medical School, Zagreb,
Croatia, Zagreb, CROATIA3, Children’s Hospital Zagreb, Department of Pediatric Radiology, University of Zagreb, Medical School, Zagreb, Croatia, Zagreb, CROATIA4, Children’s Hospital Zagreb, Department of Pediatric Radiology, University of Zagreb, Medical School, Zagreb, Croatia,
Zagreb, CROATIA5, University Hospital Centre Zagreb, Department of Radiology, University of
Zagreb, Medical School, Zagreb, Croatia, Zagreb, CROATIA6, Children’s Hospital Zagreb, Departments of Laboratory Diagnostics, University of Zagreb School of Medicine, Zagreb, Croatia,
Zagreb, CROATIA7, Children’s Hospital Zagreb, Department of Neuropediatrics, University of Zagreb, Medical School, Zagreb, Croatia, Zagreb, CROATIA8
Background: Moyamoya disease (MMD) and primary central nervous system vasculitis (PCNSV)
are rare vascular disorders in children. Both can cause ischemic stroke with severe consequences.
Clinical presentation can be very similar, but differentiation is important due to different treatment.
Methods and results: Patient’s development was normal until 13 months when she suffered generalized seizures. At 21 months she started to experience stroke-like episodes of transient hemiparesis
with slurred speech, lasting 3-4 hours. First MRI was normal, but MRI four months later showed
multiple hyperintensive lesions, resembling acute ischemia with tortuotic and hyperemic vessels suspective of vasculitis. Detailed assessment excluded coagulopathies, metabolic, neurocutaneous, autoimmune and cardiac diseases and infections. Transcranial color-coded duplex sonography (TCCS)
showed pathological spectrum of frequencies and high flow velocities in middle and posterior cerebral arteries (MCA/PCA). Under assumption of PCNSV corticoid therapy was induced. New relapse
occurred after 1,5 month and control MRI was worsened. TCCS showed no detectable flow in both
MCA, so cyclophosphamide was added. After subsequent relapse, one cycle of plasmapheresys was
performed without improvement. After DSA diagnose of atypicall MMD with possible inflammatory cause of occlusion antiplatelets were induced. Last MRI showed new large areas of infarction in
almost whole left and residuals of previous infarctions in right hemisphere. Girl’s mother suffers of
recidivant facioparesis, has normal MRA and one small gliosys periventricularly. Mother’s mother
died of SLE, she had multiple stenoses of renal arteries, as well as mother’s sister, who also suffers
of internal carotid artery stenosis with recidivant TIAs and CVI.
Conclusion: We are still in dilemma of MMD, PCNSV or other cause of severe progressive occlusive vasculopathy in girl. Surgical treatment - multiple cerebral revascularisation is scheduled.
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Cardioembolic Stroke due to Hypercoagulability in a Case of Behçet’s Disease
F. Delen1, Z. Kuzu2, M.H. Sorgun3, C. Togay Işıkay4
Ankara University Faculty of Medicine Department of Neurology, Ankara, TURKEY1, Ankara
University Faculty of Medicine Department of Neurology, Ankara, TURKEY2, Ankara University
Faculty of Medicine Department of Neurology, Ankara, TURKEY3, Ankara University Faculty of
Medicine Department of Neurology, Ankara, TURKEY4
Introduction:
Behçet’s disease (BD) is a chronic, inflammatory, multisystemic disorder of unknown origin. BD
may affect the nervous system in 5-30% of the patients. Parenchymal involvement and cerebral
venous thrombosis are two common manifestations of Neuro-Behçet disease (NBD). We present a
case of multiple cerebral infarcts of cardioembolic origin in BD.
Case Report:
A 22-year-old man was admitted to our stroke unit with acute onset hypoesthesia on the left arm and
slurred speech. According to his medical history, he had attacks of hyperthermia, abdominal pain
and lack of appetite lasting a few days once a month for four years. The physical examination revealed high fever, oral and genital ulcers and splenomegaly. The neurological examination revealed
right facial paralysis. Diffusion weighted images of the brain demonstrated multiple acute infarcts
in the right frontal, parietal, temporal and occipital regions and right nucleus caudatus. The ultrasound of the carotid and vertebral arteries, and angiography of the brain were unremarkable. Laboratory tests showed a erythrocyte sedimentation rate of 120/h, C-reactive protein of 180, d-dimer of
1556, and hemoglobin of 8.2g/dl. Electrocardiography and chest x-ray were normal. Immunological
markers, serologic tests for infectious diseases and repeated cultures of blood and urine were negative. Genetic tests revealed homozygous MTHFR gene mutation. Transesophageal echocardiography and cardiac MRI demonstrated thrombus in the left ventricular apex. CT angiyography of thorax was consistent with chronic pulmonary thromboembolism. Low molecular weight heparin, pulse
steroid and cyclophosphamide treatment were started with the diagnosis of BD, pulmonary thromboembolism and multiple cerebral infarcts due to cardiac thrombus.
Conclusion:
Ischemic stroke due to BD has been rarely reported and the main mechanism of stroke was cerebral
vasculitis. Our case with cardiac thrombus and homozygous MTHFR gene mutation represents an
uncommon form of ischemic stroke in BD.

141 Interesting and challenging cases
GLOBAL TRANSIENT AMNESIA AND MILIMETRIC PUNCTIFORM DIFFUSION
WEIGHTED IMAGING LESION IN LEFT HIPPOCAMPUS, CAN IT BE CONSIDERED
AN STRATEGIC STROKE?.
C. de la Cruz Cosme1, C. Del Río Oliva2, A. Mármol Prados3, E. Vila Herrero4
Hospital Quirón Málaga, Málaga, SPAIN1, Hospital Quirón Málaga, Málaga, SPAIN2, Hospital
Quirón Málaga, Málaga, SPAIN3, Hospital Quirón Málaga, Málaga, SPAIN4
BACKGROUND. Global transient amnesia (GTA) is a syndrome of acute onset of transient global anterograde amnesia, with a variable degree of impairment of retrograde memory, which is not
associated with any other major neurologic signs or symptoms. Etiology is unknown, and transient
ischaemia has been considered to be a possibility. Some authors have described high signal intensity
in hippocampus in DWI (diffusion weighted imaging) of magnetic resonance imaging (MRI) mainly
when done after the first 48 hours, and different MRI patterns can help to presume different origins
(ischemic, epileptic, metabolic, inflammatory or idiopathic). METHODS. A 66 years old male suffered a GTA syndrome. Physical examination was completely normal, except short term memory
impairment that lasted about 12 hours. Diagnostic workup was performed including analysis, brain
CT (in hyper acute stage) and MRI (72 hours after the episode. RESULTS. A punctiform hyperintense lesion was detected on left hippocampal gyrus in DWI, what drove to radiological diagnosis
of acute ischaemic infarct. The only other abnormality in etiological stroke studies was a positive
result for antinuclear antibodies, with no clinical criteria for lupus. CONCLUSIONS. This case
contributes to support the hypothesis of hippocampal dysfunction in GTA, but generates discussion
about vascular origin, as no consistent arterial risk factors had been reported, lesion appeared when
patient had become asymptomatic and the present MRI pattern tends to be consider typical for idiopathic TGA more than strategic stroke in recent reviews, what made us to change diagnosis from
“strategic acute ischemic stroke with GTA”, what had been suggested by radiologists to “GTA with
left punctate DWI lesion in the left hippocampal gyrus”, whose prognostic implications are very different. Further reports are needed to know origin of DWI lesions in GTA.
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“Functional Strokes: A Case Series”
M. Mandiratta1, B.S. Sidhu2, A. Salam3, A.K. Banerjee4, J. Winter5

143 Interesting and challenging cases
Neurological worsening after seizure in epilepsy post-stroke
M.G. Delgado1, J. Bogousslavsky2

ST3 Doctor, Russells Hall Hospital, Dudley, UNITED KINGDOM1, CT1 Doctor, Russells Hall
Hospital, Dudley, UNITED KINGDOM2, Consultant Stroke Physician, Stroke Medicine, Russells
Hall Hospital, Dudley, UNITED KINGDOM3, Consultant Stroke Physician and Clinical Lead,
Stroke Medicine, Russells Hall Hospital, Dudley, UNITED KINGDOM4, Lead Physiotherapist in
Stroke Medicine, Russells Hall Hospital, Dudley, UNITED KINGDOM5

Hospital universitario central de asturias, oviedo, SPAIN1, Clinique Valmont, Montreaux, SWITZERLAND2

Background: The classic neurological signs and symptoms associated with a Stroke are managed
in a very methodical way. Guidelines exist across all hospitals. Uncertainty arises when brain imaging shows no abnormalities. Many stroke mimics have been documented. The most intriguing of
these are Functional Strokes. It is postulated that psychiatric conditions are intrinsically linked with
Strokes. Functional strokes, similar in nature to conversion disorders, are poorly understood. Previous research is limited and involves isolated case reports.
Methods: We retrospectively looked at 14 cases of Functional Stroke admitted to the Stroke Unit
at Russells Hall Hospital. Information was collated through direct patient discussion, case notes review, and MDT discussion.
Results: Average age 51. 8/14 cases female. 6/14 had a mental health history. Past medical history was varied with some preponderance of arteriopathic conditions. 9/14 presented with left sided
symptoms, 3/14 with right sided. 13/14 patients had CT scans. 11/14 showed no abnormalities on
imaging. 11/14 had more than one brain scan, the maximum being 8. Patients largely underwent a
battery of investigations most commonly USS Carotid Doppler. 3/14 were thrombolysed. 2/14 had
previous thrombolysis. 9/14 were commenced on secondary prevention. Average length of admission was 5 days, and follow up period ranged from nil to 2 years. Only 1/14 warranted physiotherapy post discharge. 8/14 had symptom recurrence.
Conclusion: Functional Strokes have been poorly recognised compared to other psychosomatic
conditions. This case series provides valuable information on presentation, diagnosis, investigation
and long term outcome from a holistic perspective. The enhanced knowledge around this topic as a
result of this case series will improve management through: earlier diagnosis; appropriate investigation and use of resources; avoidance of thrombolysis; reduced admission time; appropriate tailored
therapy/follow-up.
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Introduction: While pathogenesis of the epilepsy post-stroke has been widely studied, data about
clinical worsening of the previous neurological deficit in some stroke patients has been scarcely reported in the literature.
Case report: A 54-year-old male was admitted due to a right hemiparesis and global aphasia (NIHSS
17). A cranial CT showed an extensive ischemic lesion in the left middle cerebral artery (MCA)
territory. Follow-up showed a neurological progressive improvement with a slight motor aphasia
and a sensitive-motor right hemiparesis (5-/5) five months later. On May 2012, the patient reported
brief myoclonus on the right side with a posterior transient worsening of the previous hemiparesis.
A cranial CT didn’t show new lesion and an EEG showed a left temporal slowing. Due to patient’s
preference, we applied for a sleep deprivation study previous to initiate a specific treatment. On August 2012, the patient suffered from a convulsive generalized seizure and levetiracetam was initiated. A worsening of the aphasia and of the previous right hemiparesis (4/5) were seen. A cranial MRI
showed a chronic left MCA ischemic stroke without new lesions.
Discussion: Epileptic seizures may cause neuron injury inducing long-term changes directly or indirectly, such as hypoxemia that causes neurological injury. An increase of the mismatch between
energy supply and demand under ischaemic conditions may allow an irreversible injury. On the other hand, repeated seizure in the setting of cerebral ischemia may increase infarct size and can impair
functional recovery. Moreover, progressive pathological changes may be seen associated with epilepsy in relation with neuronal plasticity.
Conclusion: Aberrant neurogenesis and other mechanism such as hypoxic or metabolic disturbances
may be implicated in absence of recovery after a seizure in previously infarcted tissue. The possibility of this worsening may be taken in account in order to establish an adequate and early antiepileptic treatment as soon as seizure is suspected.
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144 Interesting and challenging cases
Bilateral cerebral infarcts in a young male cannabis consumer
M. Terceño1, Y. Silva2, C. van Eendenburg3, J. Serena4, M. Castellanos5

145 Interesting and challenging cases
Feeling the Pressure! Case Presentation of a Patient with Malignant Cerebellar Infarction
D. Ní Chróinín1, A. Abdul Azim2, P. Kelly3, D. Quinn4, C. Donegan5

Josep Trueta University Hospital. Girona. Neurology Service, Girna, SPAIN1, Josep Trueta
University Hospital. Girona. Neurology Service, Girona, SPAIN2, Josep Trueta University Hospital.
Girona. Neurology Service, Girona, SPAIN3, Josep Trueta University Hospital. Girona. Neurology Service, Girona, SPAIN4, Josep Trueta University Hospital. Girona. Neurology Service, Girona,
SPAIN5

Department of Care of the Elderly, Beamont Hospital, Dublin, IRELAND1, Department of Care
of the Elderly, Beamont Hospital, Dublin, IRELAND2, Department of Care of the Elderly, Beamont
Hospital, Dublin, IRELAND3, Department of Care of the Elderly, Beamont Hospital, Dublin, IRELAND4, Department of Care of the Elderly, Beamont Hospital, Dublin, IRELAND5

Case:
Objective: To study the case of a 37-year-old male consulting for headache and bilateral blindness
Mr. PF, an independent 80 year-old, presented acutely with ataxia, discoordination (left worse than
secondary to bilateral stroke with multiple cerebral artery stenosis and consider differential diagno- right) and dysarthria, accompanied by occipital headache and vomiting. Background included hysis with entities presenting with headache.
pertension, dyslipidaemia, and prior smoking. On arrival to hospital, symptoms were rapidly imMethods: patient with no medical history of migraine and regular cannabis consumer was visited
proving (NIHSS 4), and thrombolysis was not pursued. Initial CT brain was normal (Figure 1a).
at our centre for headache and progressive decrease in visual acuity. The neurological examination
However, 48 hours later, Mr. PF deteriorated, with agitation quickly followed by progressive drowsshowed mixed aphasia and bilateral visual acuity of 0.1. Cerebral MRI revealed cerebral infarctions iness. Urgent CT brain revealed left cerebellar hypodensity, with oedema and 4th ventricular effacein the bilateral MCA and PCA territory, and transcranial Duplex (Duplex-CT) showed multiple stement (Figure 1b). Neurosurgery were consulted, and Mr. PF underwent emergency external ventricnosis of the intracranial arteries. The patient was treated with corticosteroids and nimodipine due to ular drain insertion. As he was intolerant of subsequent attempts to wean from the ventricular drain,
the diagnostic suspicion of cerebral vasculitis.
a ventriculoperitoneal shunt was inserted. Mr. PF did well post-operatively, and following rehabilitaResults: After 3 months, the patient had a neurological improvement. The intracranial flow was nor- tion, successfully returned home.
mal in the follow-up DCT. A diagnosis of reversible cerebral vasoconstriction syndrome (RCVS)
Discussion:
was made.
European Stroke Organisation and NICE Guidelines suggest considering craniectomy for patients
Discussion: RCVS is a little known entity combining several pathologies with the common denom- <60 years old with malignant middle cerebral artery infarction. Results of DESTINY-II indicate that
inator of reversible vasoconstriction of the cerebral arteries. It may be spontaneous or triggered by
patients aged >60 years may benefit similarly.[World Stroke Congress 2012]
exogenous factors such as cannabis. The study of the cerebral vasculature by angiography or DCT
However, data pertaining to malignant (space-occupying) infarcts affecting the posterior circulation
are the key to the diagnosis. RCVS tends to affect young people and early diagnosis is essential to
have been limited to case series, often retrospective, and a non-randomised German-Austrian trial
prevent neurological sequelae secondary to stroke due to vasoconstriction. The differential diagnosis (GASCIS), limited by pronounced inequalities between treatment groups (medical V surgical).[Jauss
must consider other such as migrainous infarction, cerebral venous thrombosis and isolated central
1999] The optimal management of malignant cerebellar infarction has thus yet to be established.
nervous system vasculitis. A detailed history looking for precipitating factors and the demonstration Conclusion:
of intracranial stenosis and its resolution in the subsequent 12 weeks are essential elements of a cor- Life-threatening oedema may develop following cerebellar infarction, but best management in such
rect diagnosis. Except in cases presenting with stroke, the prognosis is usually good.
cases is unclear. Although the evidence base is limited, older patients may benefit from neurosurgiRCVS is a rare cause of headache whose early identification and monitoring is important to avoid
cal intervention. While suboccipital craniectomy is an option, less invasive decompressive intervenpermanent neurological deficit.
tions such as shunt insertion may be an effective alternative, as for Mr. PF. Further randomised controlled trials are needed.
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Figure 1. (a) Initial CT brain (at presentation), (b) Repeat CT brain at the time of deterioration 48
hours later.

146 Interesting and challenging cases
Symptomatic vasospasm due to subarachnoid hemorrhage: a dangerous stroke-mimic. Usefulness of Transcranial Doppler.
E. Fernández-Díaz1, I. Díaz-Maroto2, M. Monteagudo-Gómez3, P. Sanchez-Ayaso4, J. GarcíaGarcía5, O. Ayo-Martín6, T. Segura7
Complejo Hospitalario Universitario de Albacete, Albacete, SPAIN1, Complejo Hospitalario
Universitario de Albacete, Albacete, SPAIN2, Complejo Hospitalario Universitario de Albacete,
Albacete, SPAIN3, Complejo Hospitalario Universitario de Albacete, Albacete, SPAIN4, Complejo
Hospitalario Universitario de Albacete, Albacete, SPAIN5, Complejo Hospitalario Universitario de
Albacete, Albacete, SPAIN6, Complejo Hospitalario Universitario de Albacete, Albacete, SPAIN7
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Background
Stroke treatment has improved significantly in recent years after the implementation of the stroke
code. Nevertheless, a quicker treatment should not mean a less safe one.
Among all the diseases that may mimic ischemic stroke (IS), there are some etiologies in which
thrombolytic therapy (rtPA) could be especially dangerous.
Methods
To report two cases in which transcranial Doppler (TCD) study allowed us to suspect symptomatic
vasospasm due to subarachnoid hemorrhage (SAH), avoiding treatment with iv-rtPA
Results
Two young women were admitted in ER as stroke code for deficitary hemispheric symptoms (less
than 3 hours of evolution) and early signs of cerebral ischemia on computed tomography. TCD
study, performed after CT scan, showed high-velocity flows in several intracranial arteries. This unusual finding made us reconsider diagnosis and iv-rtPA treatment was delayed. Angiography showed
middle cerebral artery aneurysm and severe vasospasm in both cases. After improving, both patients
reported they had suffered severe headaches few days before the onset of deficitary hemispheric
symptoms.
Conclusion
These cases highlight the utility of TCD (an accessible and non-invasive test) in the management of
stroke code patients.
In our opinion, the potential benefits of TCD study outweigh the time spent in ist realization by
skilled neurologists.
TCD allow us to consider alternative diagnoses such as vasospasm during the evaluation of patients
with suspected acute ischemic stroke.
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147 Interesting and challenging cases
SIMULTANEOUS STROKE AND ACUTE MYOCARDIAL INFARCTION IN PATIENT
WITH ESSENTIAL THROMBOCYTHEMIA
A. MARTIN MONTES1, B. FUENTES GIMENO2, P. MARTINEZ SANCHEZ3, G. RUIZ ARES4,
M.A. MANGAS GUIJARRO5, E. BLANCO VICENTE6, O. TRABAJOS GARCÍA7, E. DIEZ TEJEDOR8
LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE. AUTONOMA UNIVERSITY OF MADRID., MADRID, SPAIN1, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE. AUTONOMA UNIVERSITY OF MADRID.,
MADRID, SPAIN2, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE. AUTONOMA UNIVERSITY OF MADRID., MADRID, SPAIN3, LA PAZ UNIVERSITY
HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE. AUTONOMA UNIVERSITY OF MADRID., MADRID, SPAIN4, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH
INSTITUTE. AUTONOMA UNIVERSITY OF MADRID., MADRID, SPAIN5, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE. AUTONOMA UNIVERSITY
OF MADRID., MADRID, SPAIN6, LA PAZ UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE. AUTONOMA UNIVERSITY OF MADRID., MADRID, SPAIN7, LA PAZ
UNIVERSITY HOSPITAL. IDIPAZ HEALTH RESEARCH INSTITUTE. AUTONOMA UNIVERSITY OF MADRID., MADRID, SPAIN8
Introduction: Essential thrombocythemia (ET) is a myeloproliferative neoplasm characterized by
sustained thrombocytosis in peripheral blood and bone marrow megakaryocytic hyperplasia presenting thrombotic complications in 2.6 per 100 patients per year, corresponding to only 3-4% of those
with thrombosis of large vessels. We report the case of a patient with ET and simultaneous stroke
and myocardial infarction (MI).
Case description: 50 year old male with a history of ET, two prior acute MI and stroke in territory of left middle cerebral artery (MCA), with mild residual right hemiparesis. He was found with
decreased level of consciousness, right weakness and aphasia. The electrocardiogram showed ST
segment elevation in II, III and aVF. He arrived at the hospital with an hour and a half of evolution,
hemodynamically unstable with hypotension and desaturation, requiring intubation and vasoactive
drugs. Urgent cranial computed tomography showed old ischemic lesions in the territory of left
MCA and transcranial color Doppler ultrasound showed occlusion of the left MCA from the distal
M1 segment. After being evaluated by Neurology and Cardiology, he was treated with intravenous
thrombolysis. Neurointerventional procedure was dismissed by hemodynamic instability. Coronary
angiography was performed with stent placement in the right coronary artery. The patient improved
but a neurological deficit persisted (NIHSS scale: 17). Peripheral blood thrombocytosis maintained
in figures reaching 1,400,000 platelets/mm3. The echocardiogram showed akinesic areas, but anticoagulation was considered to be contraindicated due to the risk of bleeding because of ET.
Conclusions: We report the case of a patient with ET who presented simultaneously stroke and acute
MI. This case raises the discussion on the possibility of a neurointerventional procedure despite of
hemodynamic instability and the risk of oral anticoagulation in ET.
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Intravenous thrombolisys for ischemic stroke in a patient with severe multiple sclerosis: diagnostic, therapeutic and prognostic concerns.
G. Gialdini1, A. Chiti2, N. Giannini3, E. Terni4, G. Orlandi5, U. Bonuccelli6
Neurological Clinic, Department of Clinical and Experimental Medicine, University of Pisa,
Pisa, ITALY1, Neurological Clinic, Department of Clinical and Experimental Medicine, University of Pisa, Pisa, ITALY2, Neurological Clinic, Department of Clinical and Experimental Medicine,
University of Pisa, Pisa, ITALY3, Neurological Clinic, Department of Clinical and Experimental
Medicine, University of Pisa, Pisa, ITALY4, Neurological Clinic, Department of Clinical and Experimental Medicine, University of Pisa, Pisa, ITALY5, Neurological Clinic, Department of Clinical
and Experimental Medicine, University of Pisa, Pisa, ITALY6

149 Interesting and challenging cases
Dural arteriovenous fistula and fluctuating neurologic symptoms
J.H. Park1, S.W. Han2, J.S. Baik3, J.Y. Kim4, J.H. Park5, J.H. Lee6
Department of Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul,
SOUTH KOREA1, Department of Neurology, Sanggye Paik Hospital, Inje University College of
Medicine, Seoul, SOUTH KOREA2, Department of Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, SOUTH KOREA3, Department of Neurology, Sanggye Paik
Hospital, Inje University College of Medicine, Seoul, SOUTH KOREA4, Department of Neurology,
Sanggye Paik Hospital, Inje University College of Medicine, Seoul, SOUTH KOREA5, Department
of Neurology, National Health Insurance Corporation Ilsan Hospital, Goyang, SOUTH KOREA6

Background
Background: as for the majority of autoimmune diseases, patients with multiple sclerosis (MS) are
Dural arteriovenous fistula (DAVF) is an infrequent variety of cerebrovascular disease and accounts
at higher risk of stroke in comparison with healthy population. In patients with MS presenting at the for 10 to 15% of all brain arteriovenous malformation. While the cause of a DAVF is not always
Emergency Department with an acute neurological deficit, the selection for thrombolysis may be
clear, there is a similar consensus on the common predisposing factor : cerebral venous thrombosis
challenging considering differential diagnosis (stroke vs MS relapse), hemorrhagic hazard (because (CVT).
of concomitant demyelinated plaques) and previous disability, raising concerns about benefit/risk ra- Methods
tio. Methods and Results: a 61 years old male presented with acute onset of left facio-brachial weak- We report a patient of DAVF secondary to bilateral sigmoid sinus thrombosis who had fluctuating
ness and severe dysarthria (NIHSS:15). The diagnosis of secondary progressive MS with residual
neurologic symptoms.
paraplegia (EDSS: 7) had been posed 20 years before; at presentation, specific treatment included
Case
azathioprine and beta-interferon. Of note, patient had been regularly working at University as a Pro- A 69-year-old woman with a history of hypertension admitted to hospital due to a transient left
fessor, being able to drive a car with modified commands. Urgent CT scan showed diffuse hyponhemiparesis and dysarthria 1 day ago. On neurologic examination, she had mild dysarthria, left cendensity of the white matter, probably related to MS. In the suspect of acute ischemic stroke, intrave- tral type facial palsy and hemiparesis, and papilledema on both eye. Brain MRI showed multifocal
nous thrombolysis was performed about one hour after symptoms’ onset with early improvement of high signal intensity lesions in left occipital and bilateral frontal cortex. T2-weighted MRI showed
neurological deficit (NIHSS 11; in particular, dysartria became very mild). MRI was performed after multifocal dilated cerebellar and meningeal veins. She sequentially had confusional mentality and a
24 hours and showed a right rolandic infarct with a mild hemorrhagic transformation. Extensive
conventional cerebral angiography confirmed a thrombosis of the bilateral sigmoid sinus and DAVF
diagnostic work-up found no specific risk factor and stroke was classified as cryptogenetic. Patient
at bilateral occipital area causing retrograde flow within superior sagittal sinus and bilateral cortical
was discharged with antitrombotic therapy (ASA 100 mg/die) and was able to carry on with his pre- veins (Borden type 2). She had no history of coagulopathy or other systemic disease. She was treatstroke life. Discussion: When diagnosis of hyperacute ischemic stroke is posed (basing on clinical
ed with anticoagulation for the venous thrombosis and her headache was marked improved. Howevand, if the case, MRI data), previous diagnosis of MS, even when associated with severe disability,
er, she experienced the fluctuation of neurologic symptoms (confusion, memory impairment, posturshould not prevent from thrombolysis. In fact, it appears a safe and efficacious symptoms-tailored
al tremor and gait disturbance).
therapy able to limit additional disability, preserving patient’s quality of life.
Conclusion
There are two possible mechanisms to contribute for fluctuating neurologic symptoms in this patient. First, regardless of the initial anticoagulation therapy, insufficient venous recanalization might
not solve venous hypertension. Second, fluctuating neurologic symptoms also might be the result of
the retrograde venous reflux. These two mechanisms should not be seen as being in competition but
rather they seem to be same pathomechanisms; Venous hypertension.
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Stroke and fluctuating consciousness? Think thalamic.
O. Pathak1, L. Brawn2
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Locked-in syndrome – an ethical dilemma
S. Carrington1, J. Birns2

Stroke Team, Northampton General Hospital. Cliftonville, Northampton, UNITED KINGDOM1, Stroke Team, Northampton General Hospital. Cliftonville., Northampton, UNITED KINGDOM2

Stroke Unit, Department of Ageing & Health, St Thomas’ Hospital, Guy’s and St. Thomas’
NHS Foundation Trust, London, UNITED KINGDOM1, Stroke Unit, Department of Ageing
& Health, St Thomas’ Hospital, Guy’s and St. Thomas’ NHS Foundation Trust, London, UNITED
KINGDOM2

Mr JS, 73 year old retired, Indian gentleman with diabetes and presented after being found unresponsive.
Initial GCS was 6 (M4 V1 E1) but other observations normal. A dense right sided hemiplegia and
sensory inattention was apparent. Atrial fibrillation (AF) was seen on cardiac monitoring though not
on subsequent ECG. His GCS improved (M6 V3 E2) and CT head – was normal. He was managed
as a left cerebral infarct with a seizure event.
Within hours his GCS returned to 6 with no overt seizure activity and normal observations. CT head
revealed nil acute but with recurrent events IV heparin was initiated for suspected posterior circulation TIA events and transferred to the high dependency unit (HDU).
Over 48 hours, GCS remained low attributed to cerebral oedema, post ictal state, hypoactive delirium and all metabolic parameters were controlled. On day 3, he “woke up” attempting to get out of
bed. On examination, he was agitated and his right sided neurology continued. This upturn was not
sustained and within 90 minutes his GCS was 6. He continued to have intermittent lucid episodes.
IV heparin was stopped. MR brain demonstrated bilateral thalamic infarcts and MR angiogram
demonstrated an artery of Percheron (PCA variant) thombus which would explain these. This was
the cause of his fluctuating consciousness. A cardioembolic source was suspected but cardiac monitoring and transoesophageal echocardiogram were normal. Autoimmune tests were requested. Warfarin was initiated (AF on admission) and he progressed to discharge home with community support.
We are taught that strokes nearly never cause loss of consciousness or are bilateral. When we do
see low GCS with stroke disease we are quick to implicate seizures or cerebral oedema. This case
reminds us to consider neuroanatomical variants which may explain the “impossible.” The artery of
Percheron, present in 30% of people, supplies the thalamus bilaterally and an occlusion here causes
RAS dysfunction and the above symptoms.

A 41 year old man suffered an acute basilar artery occlusion resulting in right occipital lobe and bilateral brainstem infarction. 4 months later, he required ventilatory support on a critical care unit and
had evidence of incomplete locked-in syndrome with quadriplegia, lower cranial nerve paralysis and
anarthria with preserved consciousness, vertical eye movement and additional remnants of voluntary movement. He had previously indicated that he would not want to continue his life if in such a
position but his family and clinicians wished to ascertain whether he was able to indicate his current
wishes.
He consistently nodded his head for a ‘yes’ response and shook his head for ‘no’. Using part of the
complex ideational material subsection of the Boston Diagnostic Aphasia Examination, he achieved
correct responses 75% of the time for paired questions (Table 1) and 100% for paragraph comprehension (each of 3-4 complex sentences at 3-4 key word level). He was able to engage in discussions regarding his medical care with ‘yes/no’ answers to questions specific to his current medical
status and ongoing treatment (Table 2). He indicated that he wished to continue with medical treatment and rehabilitation, did not want to die and wanted to be resuscitated in the event of cardiorespiratory failure.
Individuals with locked-in syndrome are extremely physically limited but have significant potential
to communicate with intact consciousness and hearing. They are ‘imprisoned’ until others facilitate
alternative means of communication for them to make choices and exert influence on their environment. Locked-in syndrome has a poor prognosis but opinions regarding quality of life and desire to
continue living vary between individuals. It is therefore essential to undertake a thorough neurological and communication assessment to ascertain preserved abilities and optimise the patient’s ability
to participate in the discussion.

Table 1: Paired questions with patient’s resposnse
Question

Will a cork sink in water?
Is a hammer good for cutting wood?
Do two pounds of flour weigh more than one?
Will water go through a good pair of Wellington boots?
Will a stone sink in water?
Can you use a hammer to pound nails?
Is one pound of flour heavier than two?
Will a good pair of Wellington boots keep water out?

Non-verbal
response
No
No
Yes
Yes
Yes
Yes
Yes
Yes

Correct?
Yes
Yes
Yes
No
Yes
Yes
No
Yes
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Table 2: Questions asked specific to patient’s medical status and treatment
1. Do you understand that you need a breathing machine?

2. Do you understand that you will probably need a breathing machine for the rest of
your life?
3. Do you want to continue with therapy?
4. Do you understand that you will need help for the rest of your life?
5. Would you like to be resuscitated if your heart stops?
6. Would you like us to treat infections?
7. If an infection gets worse would you like to be allowed to die?

362 Scientific Programme

152 Interesting and challenging cases
TCD Embolus Detection guided valve replacement in Native Infective Endocarditis: a case report.
R.W. Keunen1, B Wokke2, M Khalilzadaa3, G Hoohenkerk4, M.A. Falsafi5, R ten Berge6, K
Prenger7
Haga Teaching Hospitals, The Hague, THE NETHERLANDS1
Background: Strokes in patients with native endocarditis are predictors of poor outcome. Stroke
risk stratification of these patients is based on the echo criteria of unstable valve lesions and clinical
signs and symtoms of ongoing systemic embolism. However, stability of the valve can sometimes
be difficult to predict from echo images alone and clinical evidence may be subtle. Lepur et al.
showed that asymptomatic cerebral emboli detected by transcranial Doppler are strong predictors of
stroke in native endocarditis [1]. We present a 70 years old male with asymptomatic cerebral emboli
who was scheduled for rapid valve replacement to prevent strokes.
Methods The patient was examined by a 2 MHz transcranial Doppler system (EMS9U/DelicaSystem/ Shenzen Delicate Electronics Co. Ltd./China) in combination with special software to detect
the ongoing cerebral embolism (The Embolus Detection System (EDS developed by Keunen/Distributed by SMT Medical /Wurzburg/Germany) .
Results Presurgery EDS showed frequently very high intensity emboli (mean intensity 4.5 dB
[range 3-8 dB] ; frequency of 1 to 2 per min) indicative for a very unstable cardiac valve. Postsurgery EDS showed a significant decreased number and intensity of the emboli. The patient recovered
fully from surgery with a good cardiac performance and without any neurological deficits. Valve
specimen showed multiple unstable calcified lesions.
Conculsion TCD embolus detection allows the detection of asymptomatic emboli which are the predictors of imminent stroke. This knowledge might be valuable in the timing of valve replacement
References
[1] D Lepur et al. Incidence of neurological complications in patients with native-valve infective
endocarditis and cerebral microembolism: An open cohort study. Scandinavian Journal of Infectious
Diseases, 2009; 41: 708-713.
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Cervical internal carotid artery dissection as a cause of ischemic stroke in a violin player- is
there a connection?
S.R. Djokovic1, N. Basurovic2, T. Jaramaz Ducic3, M. Vukicevic4, S. Trajkovic Bezmarevic5, I. Grkic6, B. Georgievski Brkic7, G. Milenkovic8
Special Hospital for Cerebrovascular Disease “ Sveti Sava”, Belgrade, SERBIA1, Special Hospital for Cerebrovascular Disease “ Sveti Sava”, Belgrade, SERBIA2, Special Hospital for Cerebrovascular Disease “ Sveti Sava”, Belgrade, SERBIA3, Special Hospital for Cerebrovascular Disease “
Sveti Sava”, Belgrade, SERBIA4, Special Hospital for Cerebrovascular Disease “ Sveti Sava”, Belgrade, SERBIA5, Special Hospital for Cerebrovascular Disease “ Sveti Sava”, Belgrade, SERBIA6,
Special Hospital for Cerebrovascular Disease “ Sveti Sava”, , 7, Special Hospital for Cerebrovascular Disease “ Sveti Sava”, Belgrade, SERBIA8
Background: Carotid artery dissection, spontaneous or as a result of minor or major trauma, is a significant cause of stroke in young patients. We describe a patient, violinist, with acute stroke because
of carotid dissection.
Case report: A 43-year-old, previously healthy, man presented to the emergency department with
sudden onset of confusion, vision loss and right sided weakness, without history of neck trauma.
He complained of preceding severe left- sided headache and ipsilateral neck pain. One day before
the stroke he was playing the violin for several hours holding the violin on his left shoulder. His
baseline vital signs were stabile. He had mild right hemiparesis and right homonymous hemianopia.
Emergency CT brain scan revealed acute infarction in the left parietooccipital lobe. Dopler ultrasound showed occluded left internal carotid artery and other neck blood vessels were normal. Magnetic resonance angiography of neck and head revealed signs of carotid dissection 15 mm distal
to the carotid bifurcation and left internal carotid artery occlusion secondary to dissection. The left
posterior cerebral artery has fetal origin and was occluded suggesting distal embolisation. The patient was admitted in stroke unit and treated with anticoagulants. A systemic examination and investigation failed to find any underlying condition that might have predisposed him to artery dissection.
He made partially progress and was discharged with right homonymous hemianopia. Two month later the patient neurological examination was unchanged. Follow-up Dopler ultrasound and magnetic
resonance angiogram was done then and did not show resolution of the carotid artery.
Conclusion: We did not find other causes of dissection so we thought that minor trauma as a long
playing the violin could cause cervical carotid artery dissection and ischemic stroke in our patient or
the dissection was a spontaneous accident.

154 Interesting and challenging cases
EC-IC bypass following intracerebral haemorrhage from collateral vessels
M.O. McCarron1, J. McKee2, P.A. Flynn3, P.J. Kirkpatrick4
Altnagelvin Neurology Centre, Derry, UNITED KINGDOM1, Acute Stroke Service, Altnagelvin
Hospital, Derry, UNITED KINGDOM2, Royal Victoria Hospital, Belfast, UNITED KINGDOM3,
Addenbrooke’s Hospital, University of Cambridge, Cambridge, UNITED KINGDOM4
Background
EC/IC bypass can improve cerebrovascular reserve in patients with symptomatic cerebral ischaemia
in the presence of occlusive carotid disease.
Methods
A 54 year old woman who smoked cigarettes and had a history of rheumatoid arthritis developed
pulsatile tinnitus in March 2011. One year later after defecating, she developed a sudden and very
severe onset of neck pain. She had no neurological deficit.
Results
CT scan of brain revealed haemorrhage in the corpus callosum with subarachnoid haemorrhage and
intraventricular haemorrhage. CT Angiogram revealed an occluded left internal carotid artery. A previous MRI scan of brain showed left hemisphere ischaemia and collateral vessels in the corpus callosum. Subsequent MR perfusion scan showed decreased cerebrovascular reserve in the left hemisphere. An EC/IC bypass procedure was performed with subjective global improvement in thinking
and energy.
Literature review: Moyamoya disease-like vessels have been documented in intracranial haemorrhage in two patients with internal carotid artery occlusion; both cases were also revascularised.
Conclusion
Revascularization in patients with intracranial haemorrhage presumed from collateral vessels following ICA occlusion subjectively helped our patient. Further research is required to determine
whether EC/IC bypass can reduce rebleeding risk.
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155 Interesting and challenging cases
Style-carotid syndrome as an exceptional cause of hemodynamic TIA
A. Galiana-Ivars1, L. Hernández-Echebarría2, O. Balboa-Arregui3, L. Dominguez4, J. Tejada-García5, S. Fernández-Menéndez6, L. Redondo-Robles7, R. García-Santiago8, N. GonzálezNafría9, F. Fernández-López10
Complejo Asistencial Universitario de León. Neurology Service., León, SPAIN1, Complejo
Asistencial Universitario de León. Neurology Service, León, SPAIN2, Complejo Asistencial Universitario de León. Radiology Service, León, SPAIN3, Complejo Asistencial Universitario de León.
Maxillofacial Surgery Service, León, SPAIN4, Complejo Asistencial Universitario de León. Neurology Service, León, SPAIN5, Complejo Asistencial Universitario de León. Neurology Service, León,
SPAIN6, Complejo Asistencial Universitario de León. Neurology Service, León, SPAIN7, Complejo
Asistencial Universitario de León. Neurology Service, León, SPAIN8, Complejo Asistencial Universitario de León. Neurology Service. León, SPAIN9,
Complejo Asistencial Universitario de León. Neurology Service. León, SPAIN10

156 Interesting and challenging cases
Bilateral dissection of carotid arteries as a first sign of fibromuscular dysplasia in an asymptomatic young patient
D. Athanasopoulos1, V. Fardis2, E. Papageorgiou3, M. Gryllia4, S. Tsiara5
Neurology department, General Hospital of Athens, Athens, GREECE1, Neurology department,
General Hospital of Athens, Athens, GREECE2, Neurology department, General Hospital of Athens,
Athens, GREECE3, Neurology department, General Hospital of Athens, Athens, GREECE4, Neurology department, General Hospital of Athens, Athens, GREECE5

Background: A young man (34) comes to the ED - conscious with left hemiparesis and blurred vision of the right eye presented at awakening. His individual and family medical history for cerebrovascular events, hypertension and connective tissue disorders is free. Drug abuse was denied. The
patient reported that he lifted heavy object under considerable pressure 24 hours before .His vital
signs were normal. No malformations of the body or skin were reported or detected. Brain CT scan
was performed which showed infract of RMCA territory. He underwent duplex ultrasound of neck
Background: Eagle syndrome is a rare clinical condition characterized by episodes of facial or oroarteries that showed right internal carotid artery dissection. The myocardial ultra sound and ECG
pharyngeal pain. Its cause is an extension and calcification of the styloid process or style-hyoid
were normal. His chest X-ray, biochemical and blood tests were also normal. Brain CTA was also
ligament. It’s exceptional that medial deviation of the styloid causes a compression of the internal
performed which showed bilateral dissection of carotid arteries and severe stenosis of RVA. These
carotid artery. This situation is called style-carotid syndrome and is rarely associated with the onset
findings were confirmed with magnetic resonance and digital subtraction angiography and additionof TIAs.
ally these tests gave the diagnosis of FMB. Laboratory findings were negative for connective tissue
Methods: We report the case of a 71 years old man with diabetes, effort angina and atherothrombotic disease or vasculitis. For 4 days he received i.v. heparine 22.000 IU and subsequently ASA He restroke in left centrum semiovale as past medical history. He presented numerous episodes of blurred covered within 3 days and he was released after 7 days
vision and numbness in right arm. These episodes are evident with flexion and left cervical rotation. Conclusion: Internal carotid artery dissection is a common cause of stroke in young patients withThe ancillary tests reveal a critical atheromatous stenosis of the right internal carotid artery and sig- out vascular risk factor, but bilateral is uncommon. Whilst some dissections occur in patients with
nificant dynamic compression of the left internal carotid artery by the existence of a mega-left styknown genetic predisposing factors ( Marfin’s syndrome, Ehlers-Danlos syndrome, polycystic kidloid process. Assessed by the maxillofacial surgery department, they undergo a section of the distal
neys, FMB, Lob stein syndrome) many are either caused by direct neck trauma or precipitated by
portion of the styloid process with patient asymptomatic at discharge.
an event involving head or neck movement. FMB often occurs in young Caucasian women and as a
Conclusion: Eagle syndrome has been known since 1937, when an otolaryngologist, Watt W. Eagle, first symptom is hypertension. So bilateral dissection as a first symptom of FMB in an asymptomatic
described the first cases. This syndrome was characterized by symptoms typically occurring after
man patient is even less common.
pharyngeal trauma or tonsillectomy. An elongated styloid process occurs in about 4% of the genKey words: bilateral dissection, fibromuscular dysplasia (FMB)
eral population, while only a small percentage of these patients are symptomatic. The stylocarotid
syndrome is characterized by the compression of the internal or external carotid artery by a laterally
or medially deviated styloid process. In case of impingement of the internal carotid artery, it is exceptional when the clinical picture is a hemodynamic TIA, with few cases reported. However, even
when clinical suspicion is low, we advocate a radiodiagnostic assessment of bony structures adjacent
to vascular structures in transient ischemic processes with clear hemodynamic profile.
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157 Interesting and challenging cases
A rare cause of stroke in a young woman – two possible underlying mechanisms?
V. K. Nelatur1, U. Khan2

158 Interesting and challenging cases
An Unusual case of symptomatic Patent Foramen Ovale causing stroke in an older patient
M. Bhargava1, M. Tafti2

St George’s Healthcare NHS Trust, London, UNITED KINGDOM1, St George’s Healthcare
NHS Trust, London, UNITED KINGDOM2

Basildon and Thurrock University Hospital NHS Foundation Trust, Basildon, UNITED
KINGDOM1, Basildon and Thurrock University Hospital NHS Foundation Trust, Basildon, UNITED KINGDOM2

We report the case of a 37 year old woman, with a previous medical and family history of migraine,
who developed migrainous sounding, non-postural headache six hours after spontaneous vaginal delivery. This continued at home but she re-presented several days later with sudden severe exacerbation of occipital headache associated with vertigo, nausea, loss of balance, numbness in the left arm
and fluctuating right eyelid ptosis. She was discharged after all her symptoms improved and MRI
and MRV were reported as normal. She re-presented with worsening and at this point she had a clear
right lateral medullary syndrome.
A repeat MRI confirmed acute infarction in the right lateral medulla. In addition, she had evidence
of convexity subarachnoid haemorrhage at the vertex(present subtly on her first MRI on subsequent
review).Her MRA demonstrated diffuse attenuation of both vertebral arteries extending intracranially and multiple irregularities of most of the circle of Willis. The radiological appearance of both vertebrals was suspicious for dissection but the remaining radiological findings supported a post-partum
angiopathy, a form of reversible cerebral vasoconstriction syndrome(RCVS). The latter diagnosis
was made on the basis of clinical and radiological findings after cerebral vasculitis was excluded
with a normal vasculitic screen and lumbar puncture. She was treated with aspirin and the arterial
vasodilator nimodipine, with rapid initial clinical improvement and subsequent slower improvement
in the radiological abnormalities.
The post-partum state is a recognised trigger for RCVS causing a variety of neurological insults.
This case highlights the increasingly recognised association between cervical artery dissection and
RCVS, mainly occurring in the vertebral arteries and in the post-partum state. The mechanisms
underlying this process are not yet well understood. There is no evidence for specific treatments although vasodilators and antiplatelets have been used.

Background: The prevalence of Patent Foramen Ovale (PFO) is about 25 percent in the general population. This is however seen in patients who have had a stroke at age less than 55 years. It is rather
uncommon to detect symptomatic PFO in the older age group. We present an unusual case of PFO
causing stroke in a 65 year old patient.
Case history: A 65 year old gentleman presented to the Stroke unit with left sided weakness. He
had had a recent laparotomy for strangulated inguinal hernia 2 weeks prior. MRI confirmed multiple
anterior circulation infarcts raising the possibility of embolization. He subsequently developed right
leg pain. Dopplers showed extensive DVT extending up to the mid-thigh. This raised the possibility
of paradoxical embolization. A subsequent contrast ECHO and trans oesophageal ECHO confirmed
PFO with dysplastic and aneurysmal ASD. He was treated with 6 months of anti-coagulation for
DVT and is awaiting surgery for ASD closure.
Discussion: PFO causing symptoms in older age group is rather unusual. It is important to maintain
a high index of suspicion and investigate appropriately if clinically indicated.
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159 Interesting and challenging cases
An Acute Transient Psychosis Following a Small Intracerebral Haemorrhage
V.K. Bhalla1, R. Bhalla2

160 Interesting and challenging cases
Bilateral Restless Leg Syndrome Due to Unilateral Primary Hemorrhage in the Basal Ganglia
V.K. Sharma1, G.H.T. Lim2, R. Rathkrishnan3, B.R. Wakerley4, L.L. Yeo5

Broadmoor Hospital, West London Mental Health NHS Trust, London, UNITED KINGDOM1, Broadmoor Hospital, West London Mental Health NHS Trust, London, UNITED KINGDOM2

National University of Singapore, Singapore, SINGAPORE1, Tan Tock Seng Hospital, Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3, National University Health System, Singapore, SINGAPORE4, National University Health System, Singapore,
SINGAPORE5

Background:
Depression is the most prevalent post-stroke neuropsychiatric syndrome however, post-stroke psychosis seems to be much rarer. We present an interesting case of a patient who developed an acute,
transient schizophrenia-like psychosis following a small intracerebral haemorrhage.
Case Study:
A 57 year old female with no past medical or psychiatric history presented with slurred speech. On
arrival, she was found to be dysarthric and not dysphasic. She subsequently had a brief tonic-clonic
seizure that terminated with lorazepam. A CT head showed a 19mm left temporo-parietal haemorrhage and she was transferred to the stroke unit.
On day 2, her GCS remained stable (15) and her dysarthria appeared to be slowly improving. On
day 3, she accused the nursing staff of spying and laughing at her. She became aggressive and required haloperidol for sedation. On day 4 she complained of cameras in the lights filming her. She
was suspicious that patients opposite her were writing a diary about her and relatives secretly recording her. Her screening blood tests (electrolytes, calcium, TSH, inflammatory markers) and CXR
were normal and mid stream urine negative. Her husband and daughter stayed with her for the next
2 days to reduce her agitation and paranoia. By day 7 she had become fully lucid. Bloods remained
normal. Her MMSE: 30/30. She was discharged on day 8, with her dysarthria fully resolved.
Discussion:
It remains unclear why so few patients develop post-stroke psychosis. When delusions and hallucinations are transient without causing distress, then drug treatment may not be indicated. Or as in our
case study, environmental intervention trialled. If the psychosis is persistent, then psychotropics can
be considered, as the risk of untreated psychosis may outweigh risks associated with antipsychotic medication. Although rare, post stroke psychosis is an important neuropsychiatric issue and the
treatment of this disorder needs greater study.
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Background- Restless Legs Syndrome (RLS) occurs in about 10% patients with acute ischemic
strokes involving the basal ganglia, pons, lateral thalamus, inter¬nal capsule or corona radiata. We
describe a patient who developed bilateral RLS after a right basal ganglia hemorrhage.
Case Description- A 58-year-old lady, previously known hypertensive, presented with left-sided
weakness of sudden-onset. Upon arrival, she was drowsy and had blood pressure 170/110mmHg.
Neurological evaluation revealed left hemiplegia, left hemianopia and dysarthria. Brain computed
tomography (CT) showed a right basal ganglia hematoma with peri-lesional edema. Her level of
consciousness improved during next 2 days. However, she complained of a progressively increasing
need to move both lower limbs. This sensation was episodic, increased during periods of inactivity
and she described relief after making the movements. RLS worsened at night, resulting in frequent
awakenings during sleep. An electroencephalogram showed right hemispheric slowing but no ictal
activity was noted during the leg movements. Blood tests, particularly thyroid function and renal
function, were unremarkable. Electrophysiological studies demonstrated no peripheral neuropathy. She was treated with aggressive blood pressure control and physiotherapy. Oral clonazepam
(0.25mg twice daily) adequately controlled the restless leg movements and improved her sleep quality. Her abnormal leg movements abated after 2-weeks. Power in her extremities improved gradually
and she recovered completely within a month. She denied any abnormal leg movements during past
1-year.
Conclusion- We believe that RLS in our patient were related to hematoma-induced displacement of
fibers connecting subcortical centers rather than a structural parenchymal damage. RLS may be seen
in patients after subcortical intracerebral hemorrhage might have a much shorter course and better
outcome as compared to the patients who develop RLS after ischemic stroke.

London, United Kingdom 2013
161 Interesting and challenging cases
Case report: A rare case of reversible neurological injury presenting as Transient Ischaemic
Attack (TIA) Mimic- High Altitude Cerebral Oedema (HACE)
A. Asokanathan1, A.Y. Allan2, S. Sethuraman3, D. Phiri4, L. Sekaran5
Luton and Dunstable NHS Foundation Trust, Luton, UNITED KINGDOM1, Luton and Dunstable NHS Foundation Trust, Luton, UNITED KINGDOM2, Luton and Dunstable NHS Foundation
Trust, Luton, UNITED KINGDOM3, Luton and Dunstable NHS Foundation Trust, Luton, UNITED
KINGDOM4, Luton and Dunstable NHS Foundation Trust, Luton, UNITED KINGDOM5
Introduction
We describe a case with clinical and neuroimaging features of high altitude cerebral oedema
(HACE) presenting as TIA. HACE is a fatal metabolic encephalopathy associated with exposure to
the hypobaric hypoxia of high altitude. It is a reversible white matter oedema usually occurring in
unacclimatised individuals at altitudes above 3000m.
Case History
26 year old man climbed to 3000m altitude in Himachal Pradesh, India. On return to base, he developed headache and nausea, subsequently noting right arm and face weakness with slurred speech
and unsteady gait. This resolved within 24 hours. He was assessed and treated as TIA at a local
teaching hospital. On his return from India he was further investigated in our TIA Clinic.
He had no vascular risk factors and no family history of vascular disease or migraine. He was a
non-smoker, no alcohol intake or illicit drug use.
There was no focal neurological deficit.
MRA and MRV were normal. MRI head demonstrated bilateral white matter hyperintensity with restriction on DWI (Fig 1)
1 month later repeat MRI head was completely normal (Fig 2)
U/S Doppler, ECHO, bubble ECHO, 24h tape and thrombophilia screen were normal.
Discussion
Whilst pathogenesis is unknown, HACE is considered a form of vasogenic and cytogenic oedema as
a result of high altitude-induced hypoxia. Symptoms are non-specific and may mimic TIA, stroke or
intracranial tumours. Once HACE is diagnosed, descent is critical. Dexamethasone and a portable
hyperbaric chamber may be used. It can be prevented by slow ascent and using acetazolamide.
Conclusion
HACE is a form of high altitude sickness. It may mimic TIA/stroke at altitudes greater than 3000m
in unacclimatised individuals. As symptoms of HACE are non-specific, any neurological symptoms
at high altitude should be considered as HACE unless another definitive diagnosis is made. Swift
diagnosis and treatment are essential since it can quickly progress to coma and death within a few
hours if not properly managed.
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162 Interesting and challenging cases
Cisplatin-related Cerebral Infarction in Testicular Germ Cell Cancer: 2 Case Reports
J. Lange1, M. Endres2, H. J. Audebert3, A. Rocco4

163 Interesting and challenging cases
ATYPICAL PRESENTATION OF MOYA MOYA DISEASE
A. Cerino1, D. Mittino2, L. Coppo3, G. Strigaro4, R. Cantello5

Department of Neurology, Charité – Universitätsmedizin Berlin, Campus Benjamin Franklin,
Berlin, GERMANY1, Department of Neurology, Charité – Universitätsmedizin Berlin, Campus
Charité Mitte, Berlin, GERMANY2, Department of Neurology, Charité – Universitätsmedizin Berlin, Campus Benjamin Franklin, Berlin, GERMANY3, Department of Neurology, Charité – Universitätsmedizin Berlin, Campus Benjamin Franklin, Berlin, GERMANY4

Department of Neurology, University of Piedmont East A. Avogadro, Novara, ITALY1, Department of Neurology, University of Piedmont East A. Avogadro, Novara, ITALY2, Department of
Neurology, University of Piedmont East A. Avogadro, Novara, ITALY3, Department of Neurology,
University of Piedmont East A. Avogadro, Novara, ITALY4, Department of Neurology, University of
Piedmont East A. Avogadro, Novara, ITALY5

Background: Ischemic stroke following cisplatin-based chemotherapy in testicular germ cell cancer
(GCC) patients have been reported only in very rare case reports. We describe 2 cases of cerebrovascular occlusive disease (COD) associated with cisplatin-combined treatment (cisplatin, bleomycin,
etoposid; PEB) and provide an overview of recent literature and possible pathophysiology.
Results:
Case 1: A 44 year old man with metastasized seminoma was admitted to our hospital. During the 1st
chemotherapy cycle he suffered multiple infarctions in the middle cerebral artery (MCA) territory of
both hemispheres. No vascular risk factors were known.
Case 2: A 56 year old men presented with metastasized seminoma. After the 1st PEB-cycle he suffered from multiple infarctions in both MCA-territories. Vascular risk factors consisted of hypertension, hyperlipidemia and smoking. Angiography revealed multiple intracranial stenoses. Despite
dual antiplatelet therapy and management of risk factors he experienced re-infarction after a second
dose of cisplatin. The patient died after suffering from a subdural hematoma and occlusion of the
right M1-stenosis.
Various causes of COD after cisplatin therapy have been suggested. Most frequently, occlusions of
cerebral arteries are explained with procoagulatory effects and increasing aggregation due to cell
damage and endothelial activation. In our cases, multiple infarctions in different vascular territories
argue for thromboembolic mechanisms. However, local thrombosis and vasospasm suspected in
course of observing rapidly progressive arterial stenosis may also be involved.
Conclusion: COD can be a severe complication of cisplatin treatment in GCC patients although
prognosis might be good concerning tumor remission. Early detection and close interdisciplinary
cooperation especially at initiation of chemotherapy may help in reducing mortality and long-term
morbidity.

Background
Moya Moya disease (MMD) was first described in 1957 as “hypoplasia of the bilateral internal carotid arteries”. It’s a rare cerebrovascular condition with progressive stenosis of bilateral distal internal carotid artery (ICA) and development of compensatory collateral small vessels, which appear as
smoky-puffs (moya moya in Japanese) at the cerebral angiography.
Methods
We report the case of a 48-year-old caucasic woman with acute onset of language disturbances.
The day after she was admitted to the Emergency Department of our Hospital. At the neurologic
examination she was apathetic with no spontaneous speech production (only few correct words in
response to questions), no other neurological alterations. She didn’t have fever, blood tests were
unremarkable, blood pressure was normal. In the previous two years, she had two similar episodes
lasted about 24 hours, never investigated. A brain CT demonstrated bilateral frontal lobe ipodensity and a subsequent MRI scan confirmed the acute ischemic nature of the lesions. We performed a
brain angiography that showed intracranial occlusion of the right ICA and severe stenosis of the left
ICA, with a “smoky-puff” collateral network. We performed echocardiogram, abdominal echography, hematic and CSF examination to exclude associated conditions like vasculitis, congenital cardiac anomaly, renal-artery stenosis, hyperthyroidism. We diagnosed MMD. The patient was started on
acetylsalicylic acid 100 mg and sertraline 50 mg daily. Few weeks later the symptoms improved: she
was more cooperative, she could walk alone and answer with short sentences.
Conclusion
MMD in adults usually presents with haemorrhagic stroke due to the rupture of the collateral vessels; frontal signs are long-term manifestation of the disease.
This is an atypical case with bilateral frontal ischemic stroke and acute onset of frontal lobe syndrome.
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Bilateral Asynchronous Transient Limb Shaking due to Bilateral Carotid Occlusion
V.K. Sharma1, P.R. Paliwal2, H.L. Teoh3, R.C. Seet4, L.L. Yeo5, B.P.L. Chan6
National University of Singapore, Singapore, SINGAPORE1, National University Health System,
Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3, National
University of Singapore, Singapore, SINGAPORE4, National University Health System, Singapore,
SINGAPORE5, National University Health System, Singapore, SINGAPORE6
Background and aim- Transient unilateral limb shaking is a known manifestation of reduced cerebral perfusion due to severe steno-occlusive disease of internal carotid artery (ICA). We describe a
case of bilateral transient limb shaking in a patient with bilateral ICA occlusion.
Case Description- A 81-year old hypertensive female presented with sudden-onset of left-sided
weakness. She was suffering from gastroenteritis for past 2 days. On examination, she was mildly dehydrated, drowsy with blood pressure (BP) 107/63mmHg and left hemiparesis (power grade
2, NIHSS 14 points). She was having involuntary jerking of both sides, occurring independently.
Movements were aggravated in sitting position (with no postural BP drop) and during sleep. Magnetic resonance imaging (MRI) of brain showed acute infarcts in right lentiform nucleus, corona radiata and deep watershed areas of right cerebral hemisphere. Old infarcts were seen in both internal
watershed regions. MR angiography and cervical duplex sonography showed complete occlusion of
both ICAs in the neck. Electroencephalography showed mild diffuse bilateral slowing without any
epileptiform activity. Transcranial Doppler (TCD) showed blunted flow in both middle cerebral arteries (MCA) and 30% reduction in flow velocities upon assuming sitting position. Her BP medications were stopped and she was treated with generous intravenous fluids, nasal oxygen (despite normal blood gasses and oxygen saturation) and kept in ‘lying flat’ position most of the time. Her level
of consciousness and limb shaking improved gradually and she tolerated prolonged sitting by day-6.
With gentle rehabilitation, she could walk with assistance by 3-months.
Conclusions- Patients with transient limb shaking, especially when orthostatic, should be evaluated
for hemodynamically significant steno-occlusive disease of the carotid arteries. Timely diagnosis
and appropriate therapeutic measures may help in preventing early clinical worsening and recurrence.
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Bilateral dissection of carotid arteries as a first sign of unknown fibromuscular dysplasia in a
young male
A.D. Athanasopoulos1, V Fardis2, E Papageorgiou3, M Gryllia4, S Tsiara5
Neurology department of G.N.A “G.GENNIMATAS”, Athens, GREECE1, Neurology department of G.N.A “G.GENNIMATAS”, Athens, GREECE2, Neurology department of G.N.A “G.GENNIMATAS”, Athens, GREECE3, Neurology department of G.N.A “G.GENNIMATAS”, Athens,
GREECE4, Neurology department of G.N.A “G.GENNIMATAS”, Athens, GREECE5
Background: A young male (34) comes to the ED - conscious with left hemiparesis and blurred vision of the right eye presented at awakening. His individual and family medical history for cerebrovascular events, hypertension and connective tissue disorders is free. Drug abuse was denied. The
patient reported that he lifted heavy object under considerable pressure 24 hours before .His vital
signs were normal. No malformations of the body or skin were reported or detected. Brain CT scan
was performed which showed infract of RMCA territory. He underwent duplex ultrasound of neck
arteries that showed right internal carotid artery dissection. The myocardial ultra sound and ECG
were normal. His chest X-ray, biochemical and blood tests were also normal. Brain CTA was also
performed which showed bilateral dissection of carotid arteries and severe stenosis of RVA. These
findings were confirmed with magnetic resonance and digital subtraction angiography and additionally these tests gave the diagnosis of FMB. Laboratory findings were negative for connective tissue
disease or vasculitis. For 4 days he received i.v. heparine 22.000 IU and subsequently ASA He recovered within 3 days and he was released after 7 days
Conclusion: Internal carotid artery dissection is a common cause of stroke in young patients without vascular risk factor, but bilateral is uncommon. Whilst some dissections occur in patients with
known genetic predisposing factors ( Marfin’s syndrome, Ehlers-Danlos syndrome, polycystic kidneys, FMB, Lob stein syndrome) many are either caused by direct neck trauma or precipitated by
an event involving head or neck movement. FMB often occurs in young Caucasian women and as a
first symptom is hypertension. So bilateral dissection as a first symptom of FMB in an asymptomatic
man patient is even less common.
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166 Interesting and challenging cases
Successful repeated IV thrombolysis (r-tPA) in a nonagenarian
F. Chaudery1, N.M. Lobo2, F. Gergely3, T. Webb4, I. Balogun5, D. Hargroves6
William Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM1, William
Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM2, William Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM3, William Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM4, William Harvey Hospital, Ashford, Kent,
TN24 0LZ, Ashford, UNITED KINGDOM5, William Harvey Hospital, Ashford, Kent, TN24 0LZ,
Ashford, UNITED KINGDOM6
Trial evidence from IST-3 now supports the use of IV r-tPA for stroke in patients over the age of 80.
Concerns about possible increased risk of haemorrhage and reduced benefit in older people with
stroke continue however, especially in significantly older individuals. We report a 94 year old lady
who presented twice in one year with contralateral acute ischaemic strokes and was successfully
treated with IV r-tPA on both occasions.
A 94 year old lady initially presented with right-sided facial droop and expressive dysphasia (NIHSS
8). CT perfusion showed evidence of mismatch within the left middle cerebral artery territory and
frontal lobe region. She was treated with IV r-tPA at a standard dose of 0.9 mg/kg with good effect
(NIHSS 0 on discharge). Her resting ECG was sinus.
One year later she re-presented, this time with left-sided weakness and drift. Initial examination revealed a mild deficit (NIHSS 2). She was admitted to the acute stroke unit for close observation. 8
hours later she deteriorated with the weakness in her left arm becoming more evident. CT perfusion
demonstrated a clear mismatch suggestive of a right MCA ischaemic penumbra. IV r-tPA at a dose
of 0.9 mg/kg was again given with good effect and no significant complications (NIHSS 3 on discharge).
The patient was discharged with clopidogrel and simvastatin as secondary stroke prevention, pending extensive investigations into possible underlying paroxysmal AF with repeated 7 day heart monitoring.
This case demonstrates that repeated IV r-tPA may be carried out successfully in nonagenarians.
The benefit of multimodal cranial imaging, in this case CT perfusion and angiography, to aid selection for IV r-tPA treatment appears promising but requires further evaluation.

London, United Kingdom 2013
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Successful repeat IV thrombolysis (r-tPA) within 6 hours
N.M. Lobo1, F Chaudery2, F Gergely3, T Webb4, I Balogun5, D Hargroves6
William Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM1, William
Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM2, William Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM3, William Harvey Hospital, Ashford, Kent, TN24 0LZ, Ashford, UNITED KINGDOM4, William Harvey Hospital, Ashford, Kent,
TN24 0LZ, Ashford, UNITED KINGDOM5, William Harvey Hospital, Ashford, Kent, TN24 0LZ,
Ashford, UNITED KINGDOM65
Intravenous r-tPA has poor rates of persistent recanalisation in large vessel occlusive acute ischaemic stroke, with only a minority of centres worldwide offering 24 hour primary or rescue intra-arterial therapy. The evidence for repeat IV thrombolysis in recurrent large vessel stroke is limited.
We describe the case of a patient successfully receiving two IV r-tPA treatments within 6 hours. An
82 year old male presented with left-sided weakness, facial droop and dysarthria (NIHSS 17). CTA
demonstrated occlusion of the M2 segment of right MCA. He was thrombolysed with 83mg IV
r-tPA 44 minutes from symptom onset. NIHSS was 0 at one hour post-thrombolysis. 5 hours later
he deteriorated, developing similar right MCA symptoms with a repeat NIHSS of 17. CT confirmed
re occlusion of M2. Further IV r-tPA was given a second time followed by a heparin infusion. Although there was no improvement in NIHSS 24 hours post-thrombolysis, NIHSS at 48 hours was
12. No signs of intracerebral haemorrhage were observed after either treatment.
Repeat IV thrombolysis is relatively contraindicated due to the increased risk of intracerebral haemorrhage, especially in infarcted areas. However, this case report demonstrates that repeat IV r-tPA
may be tolerated in some patients with short symptom to needle times if access to intra-arterial therapy is unavailable. Open access to intra-arterial therapy and studies to establish the safety and efficacy of repeat IV thrombolysis in early stroke recurrence are required.

168 Interesting and challenging cases
An unusual case of acute stroke associated retroperitoneal infection and abscess: a dangerous
complication
Z. Shi1, J. QU2, X. FANG3
Dongguan people’s hospital, Dongguan, CHINA1, Dongguan people’s hospital, Dongguan, CHINA2, Dongguan people’s hospital, Dongguan, CHINA3
Background Although stroke associated infections have been well addressed , it is still a challenging
problem concerning clinical practice. Method We report the clinical and radiological findings in a
unusual case of acute ischemic stroke patient with severe retroperitoneal infection, which evolved
into an abdominal balloon-like abscess. A 74 year old female was found unresponsive with drooling
mouth and left sided paralysis in the morning by her families. She was brought to local clinic and
diagnosed as an acute ischemic stroke after CT scan. For the next ten days her condition deteriorated
with a fever of 38.6℃. She was transferred to our hospital. MRI revealed a RICA occlusion and we
started antibiotics therapy for the stroke associated pneumonia. Although her chest X-ray suggested
a good response and she regained conscious during the first week, she was still running a fever with
unknown origin. On the 7th day she presented with melena and a soft mass was palpated on the left
side of abdomen. The following abdominal X-ray indicated an increasing balloon-like cavity and
diagnostic abdominocentesis result showed concord with it and manifested a positive pressure. The
abdominal CT scan with enhancement revealed a retroperitoneal infection with an abdominal balloon-like abscess .Simultaneously feces-like substance seeped from the abdominocentesis puncture
faucet. Result On reviewing her relatives, we learnt that the patient was first found lying on her left
side because of her left hemiplegia and there once occurred a pressure ulcer on the left abdomen.
This kind of long term passive posture seemed have caused necrosis of the descending colon which
subsequently induced fecal leakage and resulted in severely retroperitoneal infection with an abdominal balloon-like abscess. Conclusion Despite the well known pulmonary and urinal origin of
post stroke infection, attention must be paid for those unusual infection with unknown origin. To our
knowledge, it is the first report of stroke associated retroperitoneal infection, which was a dangerous
complication of stroke.
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DILEMMA OF INDICATION FOR THROMBOLYSIS IN A PATIENT WITH ACUTE ISCHEMIC STROKE TREATED WITH A NOVEL ORAL ANTICOAGULANT
A. FOLYOVICH1, V. Varga2, K.A. Béres-Molnár3, K. Vadasdi4, D. Bereczki5
Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY1, Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY2, Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY3, Department of Neurology and
Stroke, Szent János Hospital, Budapest, HUNGARY4, Department of Neurology, Semmelweis University, Budapest, HUNGARY5
Background: Increasing age of the population is associated with a higher rate of cerebrovascular
diseases, and every 6th stroke is the consequence of atrial fibrillation. In atrial fibrillation vitamin K
antagonists are routinely used to prevent cardioembolic strokes. Thrombolytic treatment (rt-PA) has
established efficacy in acute ischemic stroke, but in anticoagulated patients its use is contraindicated for those with an international normalized ratio (INR) ≥ 1.7. Recently, novel oral anticoagulants
have become available. With conventional methods, however, it is difficult to assess the coagulation status of patients on these new treatments. Patient and method: A 56-year-old male patient was
admitted with signs of left hemispheric stroke that had developed 50 minutes earlier (NIHSS: 7).
Cranial CT detected no acute ischemic lesion. He was considered for thrombolysis. Nine months
prior his admission dabigatran (110 mg BID) was introduced because of atrial fibrillation. Result:
Although the patient had no other exclusion criteria as well, considering the prolonged thrombin
time we refrained from thrombolysis. CT (24 hours later) demonstrated a 5.4x4.3x4.4 cm infarction
in the left fronto-temporo-parietal region involving the left basal ganglia as well. Repeated coagulation tests 5 days after stroke, with unchanged anticoagulant treatment found two-fold higher thrombin time and activated partial thromboplastin time compared to the values found in the acute stage.
During the treatment, the right-sided facial palsy improved, and the apraxia of the right upper limb
resolved. Speech performance and writing improved. Conclusion: Routine coagulation tests (thrombin time and APTT) do not reliably reflect the coagulation features of a patient, therefore there is
an urgent need to develop reliable biomarkers and an adequate guideline to help decision making
regarding thrombolysis in those who develop their strokes while on one of these new oral anticoagulants.
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A case report: Sneddon’s Syndrome
S. Karanovic1, P. Martin2
Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM1, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM2
A 32 year old female developed a net-like rash involving the upper and lower limbs and six weeks
later presented with a left hemi-paresis. An episode of right upper limb weakness and speech disturbance occurred seven years later. She had a miscarriage in early adulthood and suffers from occasional migraines. An MRI confirmed infarction in the MCA territory. She was referred to Addenbrooke’s Hospital for a diagnostic opinion. Cerebral angiography did not reveal ischemia related
angiogenesis and skin biopsy showed focal peri-vascular chronic inflammation.
This case illustrates Sneddon’s syndrome(SS), first described by Champion and Rook in 1960(1). SS
may occur in about 1/2000 stroke patients(2,3). It is characterised by ischemic cerebrovascular lesions with livedo racemosa, caused by a small vessel arterioapthy. Unlike livedo reticularis, it has a
widespread distribution and irregular shape, with characteristic vascular abnormalities(4).
The diagnosis is based on skin biopsy, neurological examination and/or MRI(5). The diagnostic value of skin biopsies is illustrated by the histological proof of arteriole occlusion by intimal proliferation(6). A similar process may be occurring in the cerebral vessels with inflammation, thrombosis
and re-canalisaiton(5). However, a negative biopsy does not exclude SS and results should be interpreted in conjunction with clinical and laboratory findings(7,8). Our patient remains stable on Clopidogrel. Therapeutic options include Cyclophosphamide and most recently intravenous thrombolysis
has been tried with neurological improvement(9).
Further research will be invaluable in clarifying diagnostic and therapeutic guidelines, including the
relevance of skin biopsies in early diagnosis, before neurological manifestations occur. As illustrated, it is important to remember that a negative biopsy does not rule out underlying disease. A thorough inspection of the skin constitutes a vital part of the examination of younger stoke patients.

171 Interesting and challenging cases
An interesting case of gastro-oesophageal reflux occurring post percutaneous gastrostomy
(PEG)
S. Keeling1, A. Schofield2, P. O’Mahony3, P. Youd4, V. Jones5
St Helier Hospital, London, UNITED KINGDOM1, St George’s Hospital Medical School, London, UNITED KINGDOM2, St Helier Hospital, London, UNITED KINGDOM3, St Helier Hospital,
London, UNITED KINGDOM4, St Helier Hospital, London, UNITED KINGDOM5
A 72 year old female with diabetes, hypertension, and previous stroke presented with a total left anterior circulation infarct at 2.5 hours. She was not thrombolysed due to severe hypertension, and because of acute infarction on CT scan. CT angiogram and perfusion scan showed occlusion of the left
internal carotid artery (ICA) and left middle cerebral artery hypoperfusion so she underwent emergency thrombectomy. Follow up CT brain scan showed total left ICA infarct.
She remained totally dependent requiring enteral feeding via a nasogastric tube (NGT) without capacity to make decisions about her treatment. At one month post stroke, a plan for percutaneous endoscopic gastrostomy (PEG) was discussed with family. As they did not agree the patient remained
NG fed for almost 3 months despite repeated discussions, opinions from gastroenterology and stroke
physicians and exploration of the legal implications of proceeding.
Eventually after family agreement and a successful PEG procedure, the patient experienced daily
recurrent episodes of vomiting, which had not occurred pre-PEG. A PEG-ogram demonstrated significant gastro-oesophageal reflux (GOR). The following efforts were made to alleviate this: slower
feed rate, medication (acid suppression, anti-emetics, motility agents), percutaneous endoscopic jejunostomy (PEJ) extension and subsequent re-positioning of this, elemental feed. Two PEJ-ograms
showed persistence of GOR, although this was less after successful positioning of the tube beyond
the D3/4 flexure. Vomiting subsequently resolved almost completely, sufficient to facilitate discharge home.
The case gave us an interesting dilemma with reluctance from family to proceed with PEG and then
the onset of GOR. GOR is reported as occurring in up to 1/8 of neurological patients post PEG (1,2).
The case questions whether we should routinely present it as a potential complication to patients and
carers. Clinicians may also need to consider that duration of NG feeding could increase the risk (by
weakening gastro-oesophageal sphincter function?). Further research into this possible association
would be interesting.
1)Gut 2003;52 Suppl7:1-12 2)Ann Intern Med 1981;95:67–68
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Ringing Ear after Cerebral Venous Sinus Thrombosis
V.K. Sharma1, A, Ahmad2, C.K. Ong3, B.P.L. Chan4
National University of Singapore, Singapore, SINGAPORE1, National University Health System, Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3, National University Health System, Singapore, SINGAPORE4
Background and aim- Intracranial dural arteriovenous fistula (DAVF) is an uncommon lesion.
DVAFs are usually acquired, present later in life than cerebral arteriovenous malformations and
usually remain clinically silent. We present the clinical and imaging findings of a patient who developed pulsatile tinnitus in her left ear due to a DVAF, 9 months after an extensive cerebral venous
sinus thrombosis.
Case report- A 53 years old woman presented with pulsatile ‘hissing sounds’ in her left ear for about
2 weeks. The sounds were persistent and of mild intensity. She denied any hearing impairment, pain
or discharge from the ear. She had suffered from an extensive cerebral venous sinus thrombosis
about 9 months ago, involving the left transverse and sigmoid sinuses with extension into the ipsilateral internal jugular vein. Treatment with anticoagulant therapy had resulted in rapid and complete
clinical recovery. Her current neurological examination was unremarkable. Examination of the ears,
including hearing tests, did not reveal any abnormal findings. No new parenchymal lesions were
noted on computed tomography of the brain. Digital subtraction angiography after a left external carotid contrast injection revealed a Cognard type IIa left tentorial DAVF along the sigmoid sinus. Our
patient refused any endovascular intervention. Her mild pulsatile tinnitus has not changed in severity or character and she did not develop any new symptoms during past 16 months. Furthermore, no
changes in the size or drainage patterns of the DVAF were noted on a recent catheter angiography.
Conclusions- Venous hypertension is believed to open numerous microscopic vascular connections
within the dura that may mature further into direct shunts between the arteries and veins. Pulsatile
tinnitus may occur when a DVAF in the petrous temporal region drains into the larger sinuses like
transverse or sigmoid sinus. DVAF should be considered as a possible diagnosis in patients with ear
symptoms.
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Visual and somatosensory phenomena following occipitotemporal damage due to cerebral venous infarction – a case report
B. Paradowski1, A. Loster-Niewinska2, E. Kowalczyk3
Department of Neurology, Wroclaw Medical University, Wroclaw, POLAND1, Department of
Neurology, Wroclaw Medical University, Wroclaw, POLAND2, Department of Neurology, Wroclaw
Medical University, Wroclaw, POLAND3
Background: Hemianopsia or quadrantanopsia is the most frequent clinical presentation of occipital
or visual tract lesion. However, damage to the primary or secondary visual cortex can also manifest
as visual hallucinations. It can present as elementary (photopsia) or complex phenomena. Photopsiae, consisting of bright lights (points, flashes, sparks) are more likely to appear with occipital
pathologies, whereas complex hallucinations, defined as formed images of objects or persons, are
combined with abnormalities of the occipitotemporal and occipitoparietal region.
Case report: A 61-year-old Caucasian man was admitted to our clinic due to 2 weeks history of daily headache. He was complaining of transient visual abnormalities, which he described as impaired
ability to recognize faces, dark spots moving in the visual field and distorted contours of an objects.
He gave up smoking 15 years ago and had no relevant medical history except for well-controlled
hypertension. The neurological evaluations revealed minor left-side hemiparesis and balance disorder. There was no evidence of visual field loss in the confrontation exam. The cerebral magnetic
resonance imaging (MRI) demonstrated findings consistent with cerebral venous sinus thrombosis
complicated by left-sided occipitotemporal hemorrhagic infarction. During his stay in the hospital,
the patient started to experience more complex visual phenomena of waving of the ceiling, clouds
which he could form and feel, reduction of a paper sheet size, nonexistent pack of cigarettes and,
lastly, Pac-Man from the computer game eating a drip stand. The visual appearance lasted for about
two weeks and disappeared spontaneously.
Conclusion: Authors present a case of coexistence of simple and complex, visual and somatosensory
parahallucinations and illusions in the course of rare cerebral venous infarction. The possible mechanism involves irritation of cortical centers responsible for visual processing.
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Encephalitis presenting as a mimic of acute stroke: a case report
M.P. Marques1, A.L. Cruz2, M. Ferreira3, P. Beleza4, C. Guedes5, S. Pereira6, A. Duarte7
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Embolic stroke in a patient with hereditary haemorrhagic telangiectasia (HHT)
S. El Tawil1, Y. Duodu2

Centro Hospitalar Médio Ave - Unidade Famalicão, Vila Nova Famalicão, PORTUGAL1, Centro Hospitalar Médio Ave - Unidade Famalicão, Vila Nova Famalicão, PORTUGAL2, Centro Hospitalar Médio Ave - Unidade Famalicão, Vila Nova Famalicão, PORTUGAL3, Centro Hospitalar
Médio Ave - Unidade Famalicão, Vila Nova Famalicão, PORTUGAL4, Centro Hospitalar Médio
Ave - Unidade Famalicão, Vila Nova Famalicão, PORTUGAL5, Centro Hospitalar Médio Ave Unidade Famalicão, Vila Nova Famalicão, PORTUGAL6, Centro Hospitalar Médio Ave - Unidade
Famalicão, Vila Nova Famalicão, PORTUGAL7

Milton Keynes General Hospital, Milton Keynes, UNITED KINGDOM1, Milton Keynes General Hospital, Milton Keynes, UNITED KINGDOM2

An eighty-five years old, female patient, was brought into the Emergency Room with sudden agitation, incoherent speech. She was previously seen normal one hour before.
On admission, her vital signs were normal. She was arousal but with abnormal attention and repetitive speech (praying). She demonstrated no objective motor weaknesses or sensory deficits; meningeal signs were absent.
The blood investigation, including full blood count, glucose, renal function and ionogram was normal; urinary drugs’ sampling was negative. Cerebral Computerized Tomography Scan (CT) showed
past isquemic lacunar disease and excluded acute lesions.
During the observation, patient started with fever (38ºC), so a Lumbar Puncture (LP) was performed; the result of the Cerebrospinal fluid (CSF) was normal.
Patient then progressed with right homonymous hemianopia and right hemiparesis.
An ischemic stroke on left middle cerebral artery territory was suspected. 24 hours later, her neurological status progressed into the state of right hemiplegia and global aphasia. CT scan was repeated
and remained normal.
At the Clinical Group Reunion it was decided to start acyclovir, with a progressive improvement of
mental status, aphasia and motor deficit.
Cerebrospinal fluid culture, polymerase chain reaction, and serology were all negative.
After 14 days of endovenous acyclovir, patient was well awake, preserved mental status, superior
cognitive functions intact. A discrete hemiparesis was the only deficit on discharge.
The sudden onset of neurologic symptoms often leads immediately to a diagnostic of stroke. In this
particular case, the presence of fever triggered the initial suspicion of encephalitis but a normal CSF
was misleading.
The development of the deficits and lack of correspondence on CT scan placed back encephalitis as
the most likely diagnosis.The high suspicion and prompt acyclovir initiation were important requirements for successful management.

Background
HHT (Osler Weber Rendu syndrome) is an autosomal disorder characterized by abnormal vessel
formation affecting the skin, mucosa and viscera. Epistaxis is the most common presentation, but
bleeding from other sites can occur. CNS involvement is most commonly related to either bleeding
from cerebral AVMs or paradoxical embolization from pulmonary AVMs. However, as the life expectancy of patients with HHT is usually not shortened, they are liable to develop strokes due to other reasons. There are no guidelines on primary or secondary prevention of stroke in these patients.
Methods:
We present a case of HHT with recurrent ischemic stroke secondary to AF and discus difficulties in
management.
Results:
An 82 years old lady admitted to hospital with recurrent stroke. She was diagnosed with HHT at the
age of 59 after recurrent episodes of epistaxis requiring extensive local treatment. She was also diagnosed with AF one year before admission. A trial of aspirin resulted in extensive epistaxis requiring blood transfusion and further thromboembolic prophylaxis was abandoned. She suffered an extensive left MCA infarction leading to right sided weakness and dysphasia, followed 7 months later
by right MCA territory infarction. The second stroke led to loss of swallowing ability. Gastrostomy
feeding tube insertion proved a major challenge and the patient required total parenteral nutrition.
She suffered recurrent chest infections which eventually lead to death.
Conclusions
HHT is an uncommon disorder sometimes associated with ischemic stroke. Despite abundant literature on prevention of stroke related to AVMs, there is little data on the practical difficulties of managing ischemic strokes and secondary prevention strategies in this group of patients. Management
demands close collaboration between various specialities and disciplines working closely with patients and their families.
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Leaving a Bad Taste: A Case Report of Dysguesia Post Stroke
C.A. Holmes1, M. Cheesman2

177 Interesting and challenging cases
A case of unilateral adult moya moya disease with multiple vascular risk factors
G. Krastev1, J. Haring2, M. Mako3, L. Horváthová4

North Bristol NHS Trust Department of Elderly Care, Bristol, UNITED KINGDOM1, North
Bristol NHS Trust department of Elderly Care, Bristol, UNITED KINGDOM2

Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA1, Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA2, Department of Neurology, Faculty Hospital
Trnava, Trnava, SLOVAKIA3, Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA4

Background:
Dysgeusia (pronounced dys –gu sia) is defined as a disturbance in taste. People often describe a
horrible metallic taste, salty, foul taste that can be temporary or permanent depending on the on the
cause. We discuss the case of an 81year old lady who presented to our outpatient clinic suffering
from dysgeusia with anorexia, weight loss, anxiety and depression. The disturbance in taste occurred
immediately following a left frontal infarct over 12 months previously. She was diagnosed and
treated for depression. Her symptom of disturbed taste improved only slightly. A diagnosis of dysgeusia secondary to the frontal infarct complicated by depression was made.
Methods:
A review of the literature was made using pubmed/internet search engines. Key words: Dysguesia,
Stroke.
Conclusion:
Dysgeusia can be a debilitating symptom and is probably under recognised post stroke. There are
limited case reports and studies in this area. This case highlights how it can lead to significant anxiety and depression although depression itself can contribute to dysgeusia and should be treated.
More research is required into the prevalence of dysguesia post stroke and effective management
strategies to help improve quality of life.
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Moya-moya is extremely rare cause of stroke in western hemisphere. The pathology of the disease is
slowly progressive narrowing and occlusion predominantly in terminal intracranial part of internal
carotid artery or large vessels of the circle of Willis. The authors present case of 48-years-old woman with reccurent ischeamic strokes in the right cerebral hemisphere within few years. The patient
had more risk factors – diabetes mellitus, arterial hypertension, obesity, smoking, inherited thrombophilia and foramen ovale apertum with right-to-left shunt enclosed with occluder. Despite of good
control of risk factors patient suffered another stroke. With the help of CTAG and MRAG unilateral
moya-moya disease was diagnosed confirming multiple severe narrowing of right internal carotid artery, medial cerebral artery and anterior cerebral artery with collaterals typical for moya-moya
disease. According to SPECT hypoperfusion of the entire right cerebral hemisphere was present.
Through that the presence of acquired and inherited risk factors authors consider moya-moya disease as principal cause of strokes and assume that there is a likelihood of connection between the
risk factors and „triggering“ of vascular pathology typical for moya-moya disease.
Key words – moya-moya disease, stroke
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Oromandibular dystonia after carotid endarterectomy
J.H. KWON1, M.S. Kim2, S.J. Park3, S.H. Choi4
Department of Neurology, Ulsan University Hospital, Ulsan, SOUTH KOREA1, Department of
Neurology, Ulsan University Hospital, Ulsan, SOUTH KOREA2, Department of Neurology, Ulsan
University Hospital, Ulsan, SOUTH KOREA3, Department of Neurology, DongKang Medical Center, Ulsan, SOUTH KOREA4
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TCD Embolus Detection in Native Infective Endocarditis: a case report.
R.W. Keunen1, G Hoohenkerk.2, B Wokke3, M Khalilzadaa4, M.A. Falsafi5, R ten Berge6, K
Prenger7, D.L. Tavy8
Haga Teaching Hospitals, The Hague, THE NETHERLANDS1-8

Background: Strokes in patients with native endocarditis are predictors of poor outcome. Stroke
risk stratification of these patients is based on the echo criteria of unstable valve lesions and clinical
Oromandibular dystonia (OMD) is a focal dystonia characterized by prolonged, involuntary, repetsigns and symtoms of ongoing systemic embolism. However, stability of the valve can sometimes
itive muscle contractions of varying severity affecting the masticatory and lower facial muscles. It
be difficult to predict from echo images alone and clinical evidence may be subtle. Lepur et al.
is usually induced by medication or uncertain etiology. Peripheral trauma such as dental procedure
showed that asymptomatic cerebral emboli detected by transcranial Doppler are strong predictors of
sometimes precedes the OMD. Carotid endarterectomy (CEA) is well known therapy for secondary stroke in native endocarditis [1]. We present a 70 years old male with asymptomatic cerebral emboli
prevention of stroke in spite of considerable related complications. As far as authors know, there is
who was scheduled for rapid valve replacement to prevent strokes.
no report about OMD after CEA. We report a patient who had OMD after CEA for prevention of
Methods The patient was examined by a 2 MHz transcranial Doppler system (EMS9U/DelicaSysstroke. A 45-year-old man with history of myocardial infarction and atrial fibrillation was admitted
tem/ Shenzen Delicate Electronics Co. Ltd./China) in combination with special software to detect
to our hospital complaining of transient right arm weakness. He was treated with coronary stents due the ongoing cerebral embolism (The Embolus Detection System (EDS developed by Keunen/Disto 2 vessel disease 8 months ago, and after then he had taken aspirin, clopidogrel and atorvastatin.
tributed by SMT Medical /Wurzburg/Germany) .
Neurologic examination at admission was unremarkable. Initial diffusion weighted image showed
Results Presurgery EDS showed frequently very high intensity emboli (mean intensity 4.5 dB
subacute infarction in the left caudate nucleus. MR angiography revealed severe stenosis with ulcer- [range 3-8 dB] ; frequency of 1 to 2 per min) indicative for a very unstable cardiac valve. Postsurative plaque in the left carotid bulb. CEA was done under general anesthesia maintaining aspirin and gery EDS showed a significant decreased number and intensity of the emboli. The patient recovered
clopidogrel at 6 days after symptom onset. Neurologic examination performed immediately after
fully from surgery with a good cardiac performance and without any neurological deficits. Valve
CEA showed hoarseness due to vagus nerve injury. Otherwise was unremarkable. He complained
specimen showed multiple unstable calcified lesions.
of deviation of jaw and lower lip to the left side due to involuntary contraction during opening the
Conculsion TCD embolus detection allows the detection of asymptomatic emboli which are the premouth at 16 days after CEA. It was suppressed with sensory trick. It was improved with clonazepam dictors of imminent stroke. This knowledge might be valuable in the timing of valve replacement
and completely disappeared 2 months later. In conclusion, OMD in this patient seems to be related
References
with excessive traction during the CEA. Physician should inform a patient the possibility of OMD
[1] D Lepur et al. Incidence of neurological complications in patients with native-valve infective
after CEA and surgeon should be concerned with adequate traction during the CEA.
endocarditis and cerebral microembolism: An open cohort study. Scandinavian Journal of Infectious
Diseases, 2009; 41: 708-713.
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Disorders of Diminished Motivation in bilateral caudate infarcts and their impact on stroke
rehabilitation - a case report.
E. Mallouppa1, G. Pratt2, H. Leeman3
Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UNITED KINGDOM1, Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UNITED KINGDOM2, Rotherham Hospital NHS Foundation Trust, Rotherham, UNITED KINGDOM3
Background: Isolated caudate infarction is a rare cause of stroke, the only published series suggesting that it accounts for approximately 1% of all cases. Abulia and psychic akinesia are prominent
features of caudate infarcts.
Methods: We present the case of an 84 year old lady, with a background history of atrial fibrillation
and progressive cognitive decline, who was admitted with sudden onset right sided weakness and
increased confusion. MRI Brain imaging confirmed acute bilateral caudate nuclei infarcts. Echocardiography revealed a cardiac tumour arising from the papillary muscles which was the presumed
aetiology of her stroke.
Results: Her motor deficit improved rapidly but she exhibited severe abulia with marked apathy and
reduced spontaneity. This limited all rehabilitation attempts. Despite a successful discharge home
with a care package and extensive family involvement she was re-admitted a month later with a further ischaemic stroke. She continued to deteriorate and eventually died from pneumonia.
Conclusions: This case highlights the impact of cognitive and behavioural problems on the rehabilitation and overall outcome of stroke patients. Abulia and psychic akinesia form part of the disorders
of diminished motivation, with a reported incidence of 48% in caudate infarct cases. Diminished
motivation is seen when there is a decrease in all aspects of goal-directed behaviour. Based on our
experience as well as other published case reports, bilateral caudate infarcts appear to carry a poor
prognosis. No evidence exists as to the best way to manage such problems, other than anecdotal reports regarding the use of dopaminergic or stimulant treatment.
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181 Interesting and challenging cases
A rare case of common carotid occlusion in acute ischemic stroke patient.
T. Worakijthamrongchai1, T. Tantirithisak2, S. Hanchaiphiboolkul3
Prasat neurological Institute, Bangkok, THAILAND1, Prasat neurological Institute, Bangkok,
THAILAND2, Prasat neurological Institute, Bangkok, THAILAND3
Background : Internal carotid artery (ICA) severe stenosis or occlusions are frequently found in
stroke patient but common carotid artery (CCA) occlusions are rare. Occlusion of the CCA has previously been reported as occurring in 2% to 27% of patients with extracranial occlusive disease.
CASE : A 60 year-old man presented with sudden left hemiparesis for 8 hours. He couldn’t spoke
and eye force deviated to the right. The blood pressure was 170/110 mmHg. The neurological examinations were drowsiness, left facial weakness, severe spastic dysarthria, left hemiparesis grade
I. CT brain showed hypodensity at right frontotemporoinsular lobe, right basal ganglia which indicated extensive infarction of right middle cerebral artery (MCA). The carotid duplex Ultrasonography(CDUS) showed large homogenous plaques and filled total occlusion at carotid bifurcation (BIF)
with absent blood flow from the right proximal CCA to distal CCA. The MRA study showed total
occlusion of the whole right CCA with evidence of reconstitution of the right ECA branch and distal
right ICA. ECG interpreted normal sinus rhythm. At the forth days, the CDUS was re-performed and
increasely retrograde thrombosis from the level of right BIF to the right proximal CCA that meant
the ICA and ECA were the first to occlude and CCA thrombosis was the secondary event related to
inadequate blood flow.
Conclusion : The occlusion of CCA are uncommon in stroke. The etiology of common carotid occlusion is almost always arteriosclerosis, although arteritis and cardioarterial embolus have been implicated on rare occasions.

London, United Kingdom 2013
182 Interesting and challenging cases
Stroke in Young Patient with Multiple Gene Mutations
Z. OZOZEN AYAS1, A. BOLUK2

183 Interesting and challenging cases
Stroke mimics in patient with carbon monoxide intoxication
J. Haring1, G. Krastev2, M. Mako3

SAKARYA UNIVERSITY EDUCATION AND RESEARCH HOSPITAL NEUROLOGY
DEPARTMENT, SAKARYA, TURKEY1, SAKARYA UNIVERSITY EDUCATION AND RESEARCH HOSPITAL NEUROLOGY DEPARTMENT, SAKARYA, TURKEY2

Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA1, Department of Neurology, Faculty Hospital Trnava, Trnava, SLOVAKIA2, Department of Neurology, Faculty Hospital
Trnava, Trnava, SLOVAKIA3

Background: Thrombotic gene mutation is one of the important hereditary reason etiology of cerebrovascular disease in young adults. Sometimes they can be detected alone, rarely multiple gene
mutations can be determinated in etiological investigations. Young patient who presented with acute
ischemic cerebrovascular disease with heterozigot mutation of Factor V Leiden, methylenetetrahydrofolate reductase (MTHFR) C677T and MTHFR A1298C is reported.
Case Report:
A 32 year-old woman who had no significant medical history, presented at the hospital with minimal
left hemiparesia and hemiparestesia. She was a smoker for fifteen years. Her father and aunt had minor stroke disease. Her neurological examination included right hemiparesia (5-/5) and hemiparestesia. Her biochemical blood results were as follows decreased vitamine B12 [144pg/mL(187-883)
] and folic acid [2,7ng/mL(3.1-20.5)] level and electocardiography was normal sinüs rhythm. Computed tomography (CT) of the brain was normal. Her MRI showed right capsula interna acute infarct lesion. She treated with low molecule weight heparine. Echocardiography, Doppler ultrasound
imaging of the carotid and vertebral arteries were normal. Her coagulation laboratory results showed
moderately high homocysteine level [ 20 umol/L (5-15) ] and genetic tests revealed heterozigot mutation of Factor V Leiden, MTHFR C677T and MTHFR A1298C. The patient’s symptoms were improved after six days of ischemic stroke therapy.
Conclusion:
Multiple gene mutations, hyperhomocysteinemia and smoke can facilitate thrombosis in this case.
We emphasize that multiple risk factors can be detected etiological investigations in young patient
with stroke especially multiple gene mutation disorders.

Carbon monoxide (CO) is a highly toxic gas produced by incomplete combustion of hydrocarbons
and is a relatively common cause of human intoxication. Human toxicity is often overlooked because CO is tasteless and odorless and its clinical symptoms and signs are non specific. Hypoxic
brain damage predominates in the cerebral cortex, cerebral white matter and basal ganglia, especially in the globus pallidus. We report a patient who was admitted to the ICU at the Department
of Neurology with the history of sudden onset of unconsciousness, myoclonic jerks of the upper
extremities, initialy reported as the bilateral thalamic infarction with negative CT scans. As it is
known, the clinical signs of bilateral thalamic infarction often involve disorder of consciousness,
memory dysfunctions, various types of vertical gaze palsy and psychic changes, especially when a
paramedian region is affected. The main cause of this type of stroke is small artery disease. In our
patient the detailed history together with supportive MRI finding of haemorrhagic lesions in globus
pallidum and clinical suspicion of the carbon monoxide exposition was essential in determinig the
right diagnosis. The patient developed epilepsy as a cosequence of CO intoxication and is further
observed due to potential late consequences of CO poisoning.
Keywords: carbon monoxide, stroke, globus pallidum
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A giant cause of posterior circulation stroke
K. Kong1, A. Mackinnon2, G. Cloud3
Neurology Department, St George’s Hospital, London, UNITED KINGDOM1, Neurology
Department, St George’s Hospital, London, UNITED KINGDOM2, Neurology Department, St
George’s Hospital, London, UNITED KINGDOM3
Case History
An 80-year-old man presented with a six-month history of lethargy, weight loss, decline in cognition
and mobility. In the weeks preceding admission, he had become increasingly drowsy and confused.
On admission, he was confused but had no focal neurological deficit. MRI brain showed both acute
and subacute bilateral cerebellar, thalamic and pontine infarcts. It was noted that he had a raised
ESR but no intercurrent infection. There was no evidence of any underlying malignancy and a myeloma screen including bone marrow biopsy was also negative. Extracranial arterial imaging with
MRA and CTA showed severe multifocal irregular narrowing of both vertebral arteries with a patent
basilar artery. The extracranial carotid arteries and intracranial anterior circulation opacified normally. Extracranial vasculitis was suspected. Despite the absence of scalp tenderness, his CTA showed
one irregular superficial temporal artery. This facilitated a targeted temporal artery biopsy which
confirmed the diagnosis of giant cell arteritis (GCA), showing full-thickness inflammation by lymphocytes, macrophages and multinucleated giant cells. He was treated with a tapering dose of steroids. His repeat MRA 12 months later showed improvement in vertebral artery calibre and opacification bilaterally. He made a significant functional recovery and has suffered no further stroke
episodes.
Discussion
Non-specific neurological presentations may still be caused by stroke. In the event of a step-wise
course, the possibility of an unusual cause of stroke should be considered. GCA is reported to cause
stroke in 0.11% of patients. As with our patient, the posterior circulation is more commonly affected than the anterior circulation in GCA, 50-75% compared to 15-20%, respectively. Biopsy is required to confirm the diagnosis and in our patient the CTA was used to plan this.
Conclusion
GCA is a treatable cause of stroke and a potentially devastating diagnosis if it should be missed.
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185 Interesting and challenging cases
Spontaneous and complete thrombosis of a giant unruptured PICA aneurysm: an unusual
cause of cerebellar stroke
R. Hourez1, K. Papadopoulos2, G. Bruninx3

186 Interesting and challenging cases
Excessive Upper Body Sweating after Bilateral Anterior Cerebral Artery Infarct – A Case Report
K. Khadjooi1, G.M. Smith2, K. Boyle3, E. Warburton4, E. O’Brien5

CHU Charleroi, Charleroi, BELGIUM1, CHU Charleroi, Charleroi, BELGIUM2, CHU Charleroi,
Charleroi, BELGIUM3

Cambridge University Hospitals, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM1,
Cambridge University Hospitals, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM2,
Cambridge University Hospitals, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM3,
Cambridge University Hospitals, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM4,
Cambridge University Hospitals, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM5

Background: The mechanisms of most PICA occlusion are equally divided into cardioembolic and
atherosclerotic causes; other reported causes are vertebral artery dissection, ulcerated plaques on the
aortic arch and occlusion of the PICA by tonsilar herniation due to raised posterior fossa pressure.
Methods: We present a 57-year-old female who woke up with left occipital headache and gait unsteadiness, followed by one episode of vomiting. The examination showed very slight left upper
limb dysmetria, ataxic gait, the tandem walk test was impossible to perform and the Romberg’s test
demonstrated falls to the left side with eyes open.
Results: CT showed a hyperdense lesion surrounded by hypodense tissue in the left cerebellar hemisphere (11x22x19mm) with a mass effect on the medulla. MRI revealed a left cerebellar extra-axial
nodular T2 and Flair hypointense lesion (20x24mm) with peripheral annular gadolinium enhancement, surrounding edema and acute ischemic lesions in the PICA territory. MRA showed normal
posterior circulation except that the left PICA could not be seen. Cerebral arteriography demonstrated a left PICA thrombosis. The patient fully recovered and was treated conservatively. One-year
after the event, the patient did not experience further symptom and arteriography did not show recanalization of the completely thrombosed giant PICA aneurysm.
Conclusion: We describe a case of PICA stroke caused by a spontaneous and complete thrombosis
of a giant PICA aneurysm. Conservative treatment and imaging follow-up is an option as recanalization appears to be rare.

Introduction
Excessive sweating as a result of stroke has been reported rarely and its mechanisms and clinical
significance are not fully understood. We describe a case of severe hyperhydrosis after bilateral ACA
infarct.
Case report
A 78-year old fit and well man was admitted following sudden loss of consciousness. He was on no
medications. His GCS was 9/15 (E3V1M5) with aphasia and quadriparesis. All bloods were normal
and ECG showed atrial flutter. Imaging (Fig. 1) confirmed bilateral large acute ischaemic frontal
infarct (cardioembolic), with both left and right ACA arising from the left ICA. He spent around 7
weeks in Stroke Unit and remained in the state of akinetic mutism with flaccid quadriparesis.
On day of admission he was sweaty but apyrexial. Sweating was confined to face, trunk and upper
limbs and over the following days it became more pronounced to the extent that bed sheets were
drenched and he became clinically and biochemically dehydrated (Urea started to rise from day 3, to
maximum 21 on day 11). He needed extra fluids, initially 2 litres of intravenous fluids to keep electrolytes stable. Thyroid function was normal, and apart from an episode of pneumonia, sepsis was
not a contributory factor. From week 5, sweating became less pronounced and at the time of discharge to an overseas rehabilitation unit (day 62), he needed around 1 litre positive balance through
NG tube.
Conclusion
Post-stroke hyperhydrosis in the affected limbs is rare, reported in only 3 of 633 cases by Labar et
al. Disruption of a neural pathway of cortical origin, inhibitory to sweating, is a proposed mechanism. In our case, confinement of hyperhydrosis to upper body, bilateral sweating and severity of
fluid loss that led to dehydration were unique features. We decided to treat him conservatively, and
as far as we know there is no evidence-based treatment for controlling post-stroke hyperhydrosis.
This emphasises the need for increasing awareness and further research into this condition.
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Recurrent Stroke in Correctly Anticoagulated Patient with Complex Atheromatosis and Superimposed Thrombus of the Aortic Arch
J.F. Carvalho1, T. Ramires2, C.M. Corzo3, S. Lourenço4, C. Barata5, J. Vasconcelos6, L. Rebocho7

188 Interesting and challenging cases
The Management of Intracerebral Haemorrhage in patients with mechanical heart valves requiring antiocagulation.
H. Khambay1, F. Gergely,2, D. Hargroves3, T. Webb4, I. Balogun5

Hospital do Espírito Santo de Évora, Évora, PORTUGAL1, Hospital do Espírito Santo de Évora, Évora, PORTUGAL2, Hospital do Espírito Santo de Évora, Évora, PORTUGAL3, Hospital do
Espírito Santo de Évora, Évora, PORTUGAL4, Hospital do Espírito Santo de Évora, Évora, PORTUGAL5, Hospital do Espírito Santo de Évora, Évora, PORTUGAL6, Hospital do Espírito Santo de
Évora, Évora, PORTUGAL7

East Kent Stroke Service,, Ashford, UNITED KINGDOM1, East Kent Stroke Service, Ashford,
UNITED KINGDOM2, East Kent Stroke Service, Ashford, UNITED KINGDOM3, East Kent Stroke
Service, Ashford, UNITED KINGDOM4, East Kent Stroke Service, Ashford, UNITED KINGDOM5

Background: Complex atheromatosis of the aortic arch is a known etiology of cryptogenic stroke
and its early detection is primordial to avoid recurrent events, especially in patients with high-risk
features in Transoesophageal echocardiography (TOE), like large plaques and superimposed thrombus. There are few evidence-based strategies to secondary prevention in this subgroup of patients
and the debate continues surrounding anti-platelet therapy alone or double anti-platelet therapy or
anticoagulation.
Case-report: We describe the case of a 59-year old male, with history of hypertension, active smoking (40 pack-years), hypercolesterolemya and previous right PCA ischemic stroke due to large (11
mm) complex atherosclerotic plaques in the aortic arch and descending aorta, whereby he started
statin therapy and oral anticoagulation with Warfarin to a target INR 2.0-3.0. Six months later, he
presented with abrupt onset disartria, left central facial palsy and left hemiparesia. Brain MRI revealed an acute right fronto-insular infarction (right MCA stroke), despite of therapeutic range INR
(2.27). TOE revealed a thickness reduction (<4mm) of the aforementionated plaques but a new superimposed thrombus (1.2x6 mm) in the aortic arch. Aspirin 100 mg/daily was given in addition to
oral anticoagulation in the aforementionated range and, at 1-year follow-up, no recurrences occured.
Conclusion: This case shows that patients with large complex atherosclerotic plaque and a mobile
thrombus in the aortic arch have an increased risk for recurrent stroke despite oral anticoagulation.
In the absence of randomized studies to guide the best evidence-based treatment to our patient, we
decided to add low-dose aspirin to prevent recurrent thrombo-embolic events, with sucess. Due to
insufficient data available, we emphatize the need of prospective randomized studies to evaluate
which treatment strategies have more efficacy in the prevention of recurrent events in this subgroup
of patients.
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Anticoagulation for patients with mechanical heart valves (MHV) is required due to high risk of
thromboembolism. Anticoagulants such as Warfarin increase risk of bleeding, including intracerebral haemorrhage (ICH). Clinicians are faced with a difficult decision when managing ICH in patients with MHV’s in order to balance the risk of thromboembolism with ICH extension. In the absence of randomized trial evidence consensus guidance suggests patients may be safe to wait up to 2
weeks without anticoagulation.
We report a patient with an aortic and mitral MHV, anticoagulated with Warfarin who suffered an
ICH when INR was therapeutic, a further ICH extension at 3 months when re anticoagulated, followed by a cardioembolic stroke when anticoagulation was with held for less than 2 weeks.
An 85-year-old man with aortic and mitral MHV, presented with a non disabling right parietal ICH,
confirmed by CT imaging. Admission INR was 3.2. 10mg Vitamin K was given intravenously. Following three days without anticoagulation he was treated with an IV heparin infusion, target Heparin
ratio 2-3, for ten days. This was then replaced with 1.5mg per kg dose of subcutaneous Enoxaparin
(120 mg daily). He returned home, only to return three months later with a further symptomatic, but
again non disabling right parietal ICH. Anticoagulation was once again corrected and withheld, but
at day13 he suffered a disabling right MCA ischaemic stroke syndrome. He was commenced upon
60mg daily subcutaneous Enoxaparin. His condition failed to improve significantly. He was discharged home requiring nursing care, modified rankin scale = 4.
Our case highlights the challenge for re-initiating anticoagulation following ICH in patients with
MHV’s. Even when anticoagulation is withheld for less than 14 days cardioembolic stroke may occur. Further research is urgently required to guide clinicians. We recommend a ward-based risk assessment and use of prognostic tools to support clinicians until such time.

London, United Kingdom 2013
189 Interesting and challenging cases
Two false negatives and still… endocarditis
S. Varanda1, J. Rocha2, S. Rocha3, M. Ribeiro4, J. Pinho5, A. Gaspar6, A. Machado7, C. Ferreira8

190 Interesting and challenging cases
Bilateral ptosis post right hemispheric infarction
P.W. Ferdinand1, J Acharya2, S Honap3, A Salam4, A.K. Banerjee5

Neurology Department, Hospital de Braga, Braga, PORTUGAL1, Neurology Department, Hospital de Braga, Braga, PORTUGAL2, Neurology Department, Hospital de Braga, Braga, PORTUGAL3, Neuroradiology Department, Hospital de Braga, Braga, PORTUGAL4, Neurology Department, Hospital de Braga, Braga, PORTUGAL5, Cardiology Department, Hospital de Braga, Braga,
PORTUGAL6, Neurology Department, Hospital de Braga, Braga, 7, Neurology Department, Hospital de Braga, Braga, PORTUGAL8

Russells Hall Hospital, Dudley, UNITED KINGDOM1, Russells Hall Hospital, Dudley, UNITED
KINGDOM2, Russells Hall Hospital, Dudley, UNITED KINGDOM3, Russells Hall Hospital, Dudley, UNITED KINGDOM4, Russells Hall Hospital, Dudley, UNITED KINGDOM5

Background: We present the case of a 73 year old female who was found to have bilateral complete
ptosis 48 hours post a large right middle cerebral artery territory stroke, with a reduction in conscious level 24 hours later. Movement was exhibited on demand in other non-paralysed facial musBackground: Infective endocarditis caused by Streptococcus agalactiae is unusual. The diagnosis is cles, excluding apraxia. Thyroid, anti- acetylcholine receptor and muscle specific kinase antibodies
supported by echocardiogram and blood cultures, although the first may have negative results in up were negative as was an endrophonium test. Resolution of the ptosis followed improvement in conto 10% of the cases, and the second in five to 10%. One of the manifestations may be cerebral inscious level more than 72 hours later.
farction and, as such, it is mandatory to exclude this hypothesis, particularly in young patients.
Methods: We searched PubMed, Medline and Google scholar for ‘ptosis’ and ‘stroke’. Articles in
Case Report: A 34 year-old male patient was admitted for acute start of fever, headache and conEnglish were reviewed, particularly those relating to pathophysiology and treatment options.
fusion. He was feverish, prostrated and disoriented, with no other deficits. The brain CT scan, perResults: Bilateral ptosis following stroke is a rare event, most often seen (but not exclusively) in
formed at admission, was normal and he presented leucocytosis, elevated C-reactive protein and
right cerebral hemispheric strokes. Moreover, small series’ have noted that this may be followed by
mild neutrophilic pleocytosis on CSF. The hypothesis of viral meningoencephalitis was put forward, a reduction in conscious level or a herniation syndrome. This implies that the ptosis is either the reand intravenous therapy with acyclovir was applied. The brain MRI revealed recent multiple ischsult of midbrain compression from resultant cerebral swelling or that eyelid control extends beyond
emic lesions, suggestive of embolic process. The vascular study, including transesophageal echomidbrain nuclei and is a non-dominant hemispheric function.
cardiogram, was negative as well as the CSF bacterial and viral analyses and blood cultures. He
Conclusion: Delayed bilateral ptosis following large middle cerebral artery territory infarcts may
showed clinical and analytical improvement and was discharged with anti-platelet drug. Two days
represent an important clinical sign suggesting impending cerebral herniation and are an indication
later, he was re-admitted for aggravation of headache and fever. It was detected a meso-systolic
for rapid re- imaging and assessment for possible neurosurgical intervention to reduce the detrimurmur in mitral localization. The MRI showed new lesions with diffusion restriction. The transmental effects of hemispheric swelling. The fact that not all patients with this phenomenon have
thoracic echocardiogram showed mitral valve vegetation. S. Agalactiae was isolated in all blood cul- resultant herniation, may well suggest hemispheric involvement in control of eyelid movement, but
tures.
should also prompt exclusion of competing diagnosis and subsequent ophthalmological assessment
Discussion: We describe cerebral infarctions caused by bacterial endocarditis, which diagnosis was
for consideration of surgical correction of this deficit.
impaired by initial negative results in high sensitivity tests. Therefore, when faced with a persistent
clinical suspicion of cardioembolic source, in particular of infectious nature, we underline the importance of repeating the complementary exams. Furthermore, we emphasize the rarity of isolating
S. agalactiae in association with this condition, notably in a patient with no evident predisposing
state for such.
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Migraine is associated with an incomplete circle of Willis
B. Cucchiara1, R.L. Wolf2, L. Nagae3, Q. Zhang4, R. Datta5, S.E. Kasner6, G.K. Aguirre7, J.A. Detre8
University of Pennsylvania, Philadelphia, USA1, University of Pennsylvania, Philadelphia, USA2,
Children’s Hospital of Philadelphia, Philadelphia, USA3, Tianjin Medical University, Tianjin, CHINA4, University of Pennsylvania, Philadelphia, USA5, University of Pennsylvania, Philadelphia,
USA6, University of Pennsylvania, Philadelphia, USA7, University of Pennsylvania, Philadelphia,
USA8
Background:
Anatomical variations in the circle of Willis are common and may alter cerebral blood flow (CBF)
regulation. Cortical spreading depression is thought to play a critical role in migraine and can be
triggered by alterations in CBF. It is not known whether variations in the structure of the circle of
Willis might contribute to migraine susceptibility.
Methods:
We performed the Anatomy and Cerebral Hemodynamic Evaluation of Migraine (ACHE-M) study,
a prospective, observational, case-control study. Migraine with aura (MWA), migraine without aura
(MwoA), and control subjects between the age of 25-50 were enrolled in a 1:1:1 ratio. 3T MRA was
performed to examine circle of Willis anatomy and arterial spin labeled perfusion MRI to measure
regional CBF. Two blinded raters used a standardized template rating system to categorize circle
of Willis variants. The primary pre-specified outcome measure was the frequency of an incomplete
circle of Willis. The association between circle of Willis variations and regional CBF was also analyzed.
Results:
170 subjects were enrolled (53 control, 56 MWA, 61 MwoA). An incomplete circle of Willis was
significantly more common in the MWA compared to control group (73% vs. 51%, p=0.02), with a
similar trend for the MwoA group (67% vs. 51%, p=0.08). Using a quantitative score of the burden
of circle of Willis variants, MWA subjects had a higher burden of variants than controls (p=0.02).
Regional CBF in PCA territory was significantly lower in subjects with an incomplete posterior circle (53.3 vs. 58.4 ml/100 grams/min, p=0.02). Compared to those with a complete circle, subjects
with an incomplete circle had greater asymmetry in hemispheric cerebral blood flow (p=0.05).
Conclusions:
An incomplete circle of Willis is more common in migraine subjects than controls, and is associated
with alterations in CBF.
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Unruptured intracranial aneurysm pulsation imaged with 7.0 Tesla MRI.
R. Kleinloog1, J.J. Zwanenburg2, Y.M. Ruigrok3, P.R. Luijten4, F. Visser5, L. Regli6, G.J. Rinkel7,
B.H. Verweij8
Utrecht Stroke Centre, Department of Neurology and Neurosurgery, Rudolf Magnus Institute
of Neuroscience, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS1, Department of Radiology, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS2, Utrecht
Stroke Centre, Department of Neurology and Neurosurgery, Rudolf Magnus Institute of Neuroscience, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS3, Department of Radiology, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS4, Philips Healthcare, Best,
THE NETHERLANDS5, Department of Neurosurgery, University Hospital Zürich, Zürich, SWITZERLAND6, Utrecht Stroke Centre, Department of Neurology and Neurosurgery, Rudolf Magnus
Institute of Neuroscience, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS7,
Utrecht Stroke Centre, Department of Neurology and Neurosurgery, Rudolf Magnus Institute of
Neuroscience, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS8
Background: Risk prediction of rupture of intracranial aneurysms is poor. Therefore markers of rupture are needed. Interesting markers could be those reflecting wall properties, such as pulsation of
the aneurysm, defined as change in total volume during the cardiac cycle. However, the resolution
of currently available imaging methods is insufficient to image changes in volume of small lesions
such as aneurysms. Since 7.0 Tesla (7T) MRI enables imaging with a higher resolution, we evaluated whether 7T MRI can be used to image pulsation.
Methods: Nine patients with ten unruptured intracranial aneurysms underwent 7T MRI with a 32
channel receive head-coil using a Turbo Field Echo (TFE) sequence with cardiac triggering (resolution: 0.6x0.6x0.6mm3, acquired temporal resolution: 90 ms, interpolated to 15 cardiac phases). Aneurysm volume was measured per phase using ANALYZE 11.0 software. The percentage increase
in volume between the phase with the largest volume and the phase with the smallest volume was
calculated: ((maximum volume - minimum volume) / minimum volume) x 100%. Volume measurements were repeated for one randomly selected cardiac phase for each aneurysm and an intraclass
correlation coefficient (ICC) with 95% confidence interval (CI) was calculated. Patient and aneurysm characteristics were collected.
Results: The mean age of the patients was 60 years (SD 8 years) and 7 were female. Aneurysms
were located on the middle cerebral artery (4), anterior cerebral artery (4), basilar artery (1) and posterior inferior cerebellar artery (1). Mean aneurysm size was 9mm (range 2-19mm; SD 4.5mm). The
mean increase in volume was 8.7% (SD 7.5%, range 2.7–28%). The ICC was 0.995 (95%CI:0.968–
0.999).
Conclusion: Pulsation of intracranial aneurysm volume can be imaged with 7T MRI and the volume
analysis is highly reproducible. The absolute and proportional volume changes differ between aneurysms.

London, United Kingdom 2013
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Relationship of atherosclerotic plaque distribution and geometric characteristics in basilar artery
W.H. Jho1, H.Y. Kim2, Y.S. Kim3, Y.B. Lee4, H.S Kwon5
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CONTRIBUTION OF SPOT-SIGN IN THE DIAGNOSIS OF THE CENTRAL RETINAL
ARTERY OCCLUSION
O. Ayo-Martin1, E. Palazon-Garcia2, J. Garcia-Garcia3, T. Segura4
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of Neurology, Hanyang University College of Medicine, Seoul, SOUTH KOREA5

University Hospital of Albacete, Albacte, SPAIN1, University Hospital of Albacete, Albacte,
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Background
Atherosclerosis is the most common cause of ischemic stroke, but the intracranial atherosclerosis is
not evaluated exactly because of the low quality of traditional magnetic resonance imaging (MRI).
The vertebral artery (VA) and basilar artery (BA) have diverse geometric characteristics. In this
study, we investigated the frequency and distribution of basilar plaque, and the relationship with
geometric factors.
Methods
All persons who examined MR angiography (MRA) and high resolution MRI (HRMRI) from September 2009 to April 2010 in a general tertiary referral hospital were enrolled. On MRA, geometric
characteristics of BA and VA were evaluated. On HRMRI, plaques were divided by the involvement
of anterior, posterior, right lateral and left lateral BA wall. The degree of stenosis of BA and the volume of plaque were investigated.
Results
Total 1245 persons were enrolled. The prevalence rate of persons with basilar plaque was 7.87%
(number=98). Plaque were more frequently involved the anterior (33.71%) and posterior (36.43%)
wall than the right lateral (15.31%) or left lateral (17.63%) wall (p<0.001). Dominant VA was more
frequent on the left side (Right VS Left, number; 37 VS 61). This VA dominant pattern was associated with the direction of BA curvature (p=0.03), but did not attributed to plaque distribution and
characters. When BA curvature was dichotomized according to curvature angle degree on lateral
view, low angle was more related to anterior wall distribution (p=0.043) of basilar plaque and high
angle to posterior (p=0.048). Moreover, plaque burden is also associated with plaque distribution,
and BA plaque with high burden was more prone to even distribution.
Conclusions
Basilar plaque frequently existed more than we expected and was more frequent at the anterior and
posterior wall. BA curvature angle on lateral view might affect on this plaque distribution. Moreover, the progression of atherosclerotic plaque may also influence on plaque distribution.

Background,
Central retinal artery occlusion (CRAO) is one of the most dramatic events that may be encountered
in ophthalmological clinical practice. Most references in the literature consider in situ atheromatosis as the main cause of CRAO, describing only 25 % of cases as embolic. The presence in orbital
echography of a spot-sign (OSS, hyperechoic punctiform image) in the distal portion of the ACR is
considered a valid marker of embolism.
Objective
To evaluate the presence of an orbital spot sign (OEE) in patients with recent diagnosis of CRAO
and correlate this sign with the presence of embolic sources.
Methods,
Unicentric, prospectively and descriptive case study, along 2011, including all cases of acute CRAO
(less than 7 days) diagnosed by clinical and ophthalmological evaluation including funduscopic examination (FE). We performed in all patients a complete laboratory study and orbital, cervical and
temporal echography, echocardiography and 24 hours-Holter-ECG .
Results
We studied 12 patients (7 male, mean age 72, 52-85).
We found 11 (92%) embolic cases. The embolus was demonstrated by FE in 3 (27%) cases and by
OSS in 9 (81%). Only in 1 patient embolus was observed in FE but not in ecography, but in this
case embolus was located in a peripheric retinal branch of the ACR.
Among the embolic CRAO cases, we found a cardioembolic source in 7(63%) cases: (2 atrial fibrilation without anticoagulation, 2 metallic heart valve, 1 endocarditis, 1 patent oval foramen with
septal aneurism, 1 ventricular hipocinesia) , a atheroembolic source in 1 (9%) case (ipsilateral carotid atheromatosis with >50% stenosis), being the 3(27%) remaining cases of unknown origin .
We found no case of giant cell arteritis.
In the only case in our series in which the CRAO had no associated FE or ecographic image of embolism, the patient suffered from ipsilateral carotid occlusion.
Conclusion
In our series, and in contradiction to most ophthalmologic texts, CRAO etiology is mainly cardioembolic. Ultrasound is much more sensitive than the funduscopic examination to detecting emboli
in the ACR
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PROPOSAL OF A PROBABILITY MODEL FOR UNESTABLE CAROTID ATHEROMA
PLAQUES IDENTIFICATION BASED ON GSM SYSTEM. AN INTERNAL VALIDATION
G. Ruiz-Ares1, B. Fuentes2, P. Martinez-Sanchez3, E. Díez-Tejedor4

196 Vascular imaging
The association of high resolution MRI-identified atherosclerotic plaque and the lesion location in patients with single subcortical infarctions
Y. Yoon1, D.W. Kang2, S.U. Kwon3, J.S. Kim4

Neurology Department. Stroke Centre. IdiPAZ Health Research Institute. La Paz University
Hospital, Madrid, SPAIN1, Neurology Department. Stroke Centre. IdiPAZ Health Research Institute. La Paz University Hospital, Madrid, SPAIN2, Neurology Department. Stroke Centre. IdiPAZ
Health Research Institute. La Paz University Hospital, Madrid, SPAIN3, Neurology Department.
Stroke Centre. IdiPAZ Health Research Institute. La Paz University Hospital, Madrid, SPAIN4

Asan Medical Center, Seoul, SOUTH KOREA1, Asan Medical Center, Seoul, SOUTH KOREA2,
Asan Medical Center, Seoul, SOUTH KOREA3, Asan Medical Center, Seoul, SOUTH KOREA4

Background: Single subcortical infarctions (SSI) in the middle cerebral artery (MCA) territory may
be categorized into two conditions by lesion location; (1) lesions which extend to the basal surface
of the MCA (proximal SSI, pSSI) and (2) those which do not (distal SSI, dSSI). Previous studies
Background and purpose: To date clinical and subjetive ultrasonografical criteria are used to classify have found that high-resolution MRI (HR-MRI) may detect atherosclerotic plaques even in patients
unestable plaques but the standarized grey scale median (GSM) value is an useful objetive tool for
without parental arterial lesion. We investigated whether there are any differences in the presence
this diagnosis. Our aim is to develop and validate a probability model for the identification of unand location of plaque, infarct volume, and neurologic symptoms between pSSI and dSSI.
estable carotid atheroma plaques.
Methods: We prospectively assessed patients with SSI in MCA territory with diffusion weighted
Methods: Prospective study. Acute non-cardioembolic anterior cerebral circulation ischemic stroke
MRI, MRA, and HR-MRI within 3 days of stroke onset. Lesions were classified as pSSI and dSSI.
patients with plaques in internal carotid artery ipsilateral to symptoms were included. EchogenicPatients with relevant MCA disease, internal carotid artery disease or potential embolic sources were
ity of plaques was measured by a digital and standarized grey scale system in carotid ultrasound
excluded. Lesion patterns and microbleeds were examined. Neurologic function was assessed by NIconducted within the first week after admission. Logistic regressions were performed in order to
HSS on admission. The presence and the location (dorsal-superior vs. ventral-inferior side) of MCA
identify factors associated with unestable plaques. A probability model based on clinical and ultraso- plaque detected by HR-MRI in MCA were examined.
nographic data independently associated with unstable plaques was developed and an internal valiResults: Thirty-nine patients were included; pSSI in 20 patients and dSSI in 19 patients. Although
dation was conducted by the “leave one out cross validation” (LOOCV) method.
the prevalence of plaque did not differ between the groups (12, 63.2% vs. 8, 40%, p=0.205), that of
Results: 52 patients included. Unestable plaques showed less echogenicity than stable ones (23
plaque in dorsal-superior side was significantly higher in pSSI group than in dSSI group (6, 75%
vs 37; p<0.0001). A Receiver Operation Curve (ROC) analysis point to GSM value of 29 as the
vs. 2, 16.7%, p=0.019). Initial lesion volume was bigger (1.96+/-1.18 vs. 1.11+/-1.11, p=0.025), NIpoint associated to higher sensitivity (76%) and specificity (82%) to identify a plaque as unestable
HSS score on admission was higher (4.90+/-2.34 vs. 3.05+/-2.17, p=0.015), and the number of mi(AUC=0,874; 95%CI=0,779-0,969; p<0,001). Male sex (OR=9.075), previous angiotensin convert- crobleeds was smaller in pSSI group than in dSSI group (1, 5% vs. 10, 52.6%, p=0.001). There were
ing enzyme inhibitors (ACEI) treatment (OR=0.098) and GSM<29 (OR=25.712) were independent- no significant differences in the aforementioned variables between patients with and without MCA
ly associated with unestable plaques. According to the coefficients of these variables a probability
plaques.
model of unestable plaque was developed (Figure 1). LOOCV obtained AUC=0,834; IC=0,717Conclusion: Our results show that pSSI is more closely associated with severe clinical symptoms
0,951; p<0,001 as a very good internal validation data.
and dorsal-superiorly located MCA plaques, suggesting that SSI is not homogeneous entity.
Conclusions: We propose a probability model based on sex, previous treatment with ACEI and GSM
for unestable carotid plaque prediction in acute stroke patients.
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Assessment of cerebral vascular autoregulation by multichannel near-infrared spectroscopy in
patients with steno-occlusive disease of the middle cerebral artery
A. Oldag1, M. Goertler2, A.-K. Bertz3, H.-J. Heinze4, K. Kopitzki5
Vascular and Stroke Center, Department of Neurology, Otto-von-Guericke-University of Magdeburg, Magdeburg, GERMANY1, Vascular and Stroke Center, Department of Neurology, Otto-von-Guericke-University of Magdeburg, Magdeburg, GERMANY2, Vascular and Stroke Center,
Department of Neurology, Otto-von-Guericke-University of Magdeburg, Magdeburg, GERMANY3,
Vascular and Stroke Center, Department of Neurology, Otto-von-Guericke-University of Magdeburg, Magdeburg, GERMANY4, Leibnitz Institute for Neurobiology, Magdeburg, Magdeburg, GERMANY5
Background: Steady-state cerebral perfusion is maintained by cerebral autoregulation resulting in a
characteristic phase shift between hemodynamic response and blood pressure fluctuations. Steno-occlusion of cerebral arteries might diminish cerebral reserve capacity and thereby alter the phase relationship otherwise found in healthy individuals. Here the impact of unilateral steno-occlusion of
the MCA on this phase relationship was investigated by multichannel near-infrared spectroscopy
(NIRS).
Methods: Nine patients (mean age 61.2 years; 56% male) with unilateral high-grade stenosis or segmental occlusion of the MCA were enrolled into this study. Non of the patients had a major stroke in
their past medical history. Stable 0.1 Hz oscillations of hemodynamic parameters were induced by
periodic paced respiration and continuously assessed for six minutes. Blood pressure was measured
with a Finapres device while oxy- and deoxyhemoglobin fractions were continuously recorded by
NIRS. Here, the 48-channel continuous wave NIRS system enabled assessment of hemodynamic parameters in a spatially resolved manner for both affected and unaffected hemisphere.
Results: Bilateral comparison exposed a significant impairment of vascular autoregulation on the
affected hemisphere in 5 out of 9 patients. Here assessment of oscillatory coupling between arterial
blood pressure and the NIRS time series by means of cross-correlation, coherence and phase-locking
showed a reduced degree of spectral interaction.
Conclusion: Our study suggests that spatial variations in vascular autoregulation can be assessed by
multichannel NIRS in a non-invasive way. Given that impairments in vascular autoregulation were
observed over cortical territories corresponding to steno-occlusion of cerebral arteries this finding
are might be of clinical relevance.

198 Vascular imaging
Long-term follow-up in patients with severe intracranial carotid artery stenosis diagnosed
with CTA: strong predictor for poor outcome
W.E. van der Stehen1, J.-D. Vermeij2, H.A. Marqueringj3, R. van den Berg4, C.B. Majoie5, P.J.
Nederkoorn6
Academic Medical Center, Amsterdam, THE NETHERLANDS1, Academic Medical Center,
Amsterdam, THE NETHERLANDS2, Academic Medical Center, Amsterdam, THE NETHERLANDS3, Academic Medical Center, Amsterdam, THE NETHERLANDS4, Academic Medical Center, Amsterdam, THE NETHERLANDS5, Academic Medical Center, Amsterdam, THE NETHERLANDS6
Background: The prevalence and impact of intracranial atherosclerosis in the white population is
still sparsely researched and optimal treatment remains to be defined. Previously, we found that 84%
of the patients with extracranial internal carotid artery (ICA) stenosis also had an intracranial ICA
stenosis diagnosed with CT angiography (CTA). The purpose of this study was to investigate the
relation between intracranial ICA stenosis on CTA images and the rate of recurrent stroke and other
neurological and cardiovascular outcomes. Methods: We conducted a single center cohort study with
long-term follow-up of all consecutive patients with TIA or infarct that underwent a CT angiography
on a 64-section CT scanner for the assessment of a carotid artery stenosis between April 1, 2006 and
December 31, 2008. Intracranial ICA stenosis was defined in three categories: absent, ≥30% (any
stenosis) and ≥70% (severe stenosis). Primary outcome was recurrent TIA or infarct. Secondary outcomes were vascular death and functional outcome. Poor functional outcome was defined as modified Rankin Scale (mRS) ≥3. Odds ratio’s (OR) were calculated for the three categories. Results:
Eighty-four patients were included. Mean follow-up time was 4.1 years (±1.2 years). When comparing patients with any stenosis with no stenosis, no significant increase in recurrent TIA (OR 0.51
(0.05 - 4.93)), infarct (OR 2.59 (0.14 - 48.6)), vascular death (OR 2.86 (0.15 - 53.4)) or poor functional outcome (OR 8.64 (0.48 - 157)) was found. When comparing patients with severe stenosis
with <70% stenosis, still no significant increase of recurrent TIA (OR 1.12 (0.12 - 10.27)) or infarct
(OR 0.63 (0.07 - 5.5)) was found. However more vascular deaths occurred (OR 7.85 (1.9 - 32.5))
and more patients had a poor functional outcome (OR 4.33 (1.15 - 16.37)). Conclusion: Severe intracranial ICA stenosis on CTA in a white population is associated with a higher rate of vascular
death and a poor functional outcome.
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CLINICAL AND ULTRASONOGRAPHIC CHARACTERISTICS IN ANTERIOR ISCHEMIC OPTIC NEUROPATHIES
D.C. JIANU1, S.N. Jianu2, D.F. Muresanu3, B.O. Popescu4, L. Petrica5
University of Medicine and Pharmacy “Victor Babes”, ”E.Murgu” Square, no. 2,First Dept of
Neurology, County Emergency Hospital, “I. Bulbuca” street, n, Timisoara, ROMANIA1, Military Emergency Hospital Department of Ophthalmology, Timisoara, ROMANIA2, University of
Medicine and Pharmacy “Iuliu Hatieganu” Department of Neurology, Cluj-Napoca, ROMANIA3,
University of Medicine and Pharmacy “Carol Davila” Department of Neurology, Bucharest, ROMANIA4, University of Medicine and Pharmacy “Victor Babes”, County Emergency Hospital Department of Internal Medicine-Nephrology, Timisoara, ROMANIA5
Introduction. Anterior ischemic optic neuropathies (AIONs) represent a segmental infarction of the
optic nerve head (ONH) supplied by the posterior ciliary arteries (PCAs).
Purpose. To describe the characteristic clinical features and ultrasound findings of the orbital vessels
and of the superficial temporal and the carotid arteries, which help differentiate newly diagnosed
non-arteritic anterior ischemic optic neuropathies (NA-AION) from arteritic forms (A-AION).
Patients and methods. In this prospective study, 46 consecutive patients with clinical suspicion of
unilateral AION were examined following a complex protocol including color Doppler imaging
(CDI) of orbital vessels.
Results. The final diagnoses were A-AION due to giant cell arteritis in 9 patients, and 37 patients
with NA-AION. A combination of a history of amaurosis fugax before abrupt, painless, and severe vision loss in the involved eye, and a diffuse pale optic disc edema was extremely suggestive
of A-AION. However, none of these symptoms were ever found in NA-AION. CDI of the orbital
vessels in A-AION revealed severe diminished blood flow velocities in the PCAs, especially on the
affected side, and high resistance index (RI) in all retrobulbar vessels, in both orbits. In NA-AION,
blood velocities and RI in PCAs were preserved.
Conclusions. CDI data of retrobulbar vessels supported the evidence of involvement of the entire
PCA trunck in A-AION. In contrast, impaired flow to the optic nerve head was distal to the PCAs
themselves, possibly at the level of the paraoptic branches in NA-AION cases.
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Do statins influence the calcification process of the carotid atheroma as measured by 18F-Fluoride PET/CT?
R. Quirce1, A. Rubio-Vassallo2, I. Martínez-Rodríguez3, J. Jiménez-Bonilla4, I. Banzo5, F. Ortega-Nava6, M. De Arcocha-Torres7, M. Rebollo Alvarez-Amandi8, M.A. Revilla García9, E.J. Palacio
Portilla10, J.M. Carril11
“Marqués de Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN1,
“Marqués de Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN2, “Marqués de Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN3, “Marqués de
Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN4, “Marqués de Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN5, “Marqués de Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN6, “Marqués de Valdecilla” University
Hospital. University of Cantabria., Santander, SPAIN7, “Marqués de Valdecilla” University Hospital.
University of Cantabria., Santander, SPAIN8, “Marqués de Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN9,”Marqués de Valdecilla” University Hospital. University of
Cantabria., Santander, SPAIN10, “Marqués de Valdecilla” University Hospital. University of Cantabria., Santander, SPAIN11
Background: Molecular imaging with 18F-Fluoride PET/CT has been proposed for the study of the
atheroma calcification and related to plaque instability(1). Neurological events may develop even
while treatment on statins. The effect of statins on the atheroma calcification is unknown. Our aim
was to find out if statins could have any effect on 18F-Fluoride uptake by the plaque.
Material and Methods: This prospective preliminary study included 10 patients with neurological
symptoms showing 21 carotid atheroma plaques detected by angioCT. 2 of the patients were on
treatment with statins. Of the 21 plaques, 4 were on statins treatment (2 symptomatic and 2 asymptomatic), and 17 without statins (9 symptomatic and 8 asymptomatic). PET/CT scan was acquired
180 minutes after 18F-Fluoride injection in all patients. A semiquantitative analysis by Target to
Background ratio (TBR) was done, drawing ROIs at the carotid plaque (T) and the cava lumen (B).
Results: Globally for the 4 plaques with statins the mean TBR was 2.00±0.49 and for the 17 without treatment was 2.47±0.97. The mean TBR value for the 2 symptomatic plaques with statins was
1.67±0.08 and for the 9 symptomatic plaques without treatment 2.64±1.21. For the 2 asymptomatic
plaques with statins the TBR value was 2.33±0.53 and for the 8 without treatment 2.30±0.73.
Conclusions: Although the population is limited and unbalanced the results suggest an association
between 18F-Fluoride uptake and statins treatment. Statins might have an effect on the 18F-Fluoride uptake by the symptomatic plaques. These results are encouraging to carry out further and deeper evaluation including a larger number of patients.
(1) Contribution of 18F-sodium fluoride PET/CT to the study of the carotid atheroma calcification.
Quirce R. et al. Rev Esp Med Nucl Imagen Mol. 2013;32:22-5.
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NEPHROPATHY, POLYNEUROPATHY, HYPERTENSION AND HIGH-DENSITY LIPOPROTEIN CHOLESTEROL- THE STRONGEST PREDICTORS OF CEREBRAL VASOREACTIVITY
V. Vuletic1
University Hospital Dubrava, Zagreb, CROATIA

1

Background: Acute stroke is a major cause of death and long-term disability and the best way to
fight with, is to prevent it. The aim of our study was to assess cerebral vasoreactivity (CVR) in type
2 diabetes mellitus (DM2) and factors which may influence on it.
Methods: For the evaluation CVR we used breath holding index (BHI) and transcranial Doppler
ultrasound (TCD) in the prospective, clinically controlled study which included 100 patients with
DM2 and 100 sex- and age-matched healthy controls. We observed epidemiologic and clinic data,
other vascular risk factors and laboratory parameters.
Results: Statistically significant difference was found in BHI between patients with DM2
(BHI=0.60±0.31) and age- and sex- matched healthy controls (BHI=1.25±0.27) (p<0.05). In DM2
group we found a significant correlation between BHI and age, fasting glycemia, micro- and macroangiopathic parameters. Multivariate regression analysis found nephropathy, polyneuropathy, hypertension and high-density lipoprotein (HDL) cholesterol as the strongest predictors of cerebral vasoreactivity. Age and fasting glycemia were found to be strong predictors of the CVT, too.
Conclusion: Our study has shown that CVR is impaired in DM2 patients and that it’s severity was
associated with age, fasting glycemia, micro- and macroangiopathic parameters. In order to carefully evaluate CVR and cerebral autoregulation in DM2 patients and to reduce the risk of stroke, further studies in a greater number of patients are needed.

202 Vascular imaging
Angiographic Findings in Patients with Moyamoya Syndrome Associated with Atherosclerotic
Occlusion of the Middle Cerebral Artery
K.D. Joo1, J.H. Lee2
Department of Neurology, Gangneung Asan Hospital, University of Ulsan College of Medicine,
Gangneung, SOUTH KOREA1, Department of Diagnostic Radiology, Gangneung Asan Hospital,
University of Ulsan College of Medicine, Gangneung, SOUTH KOREA2
Background: Moyamoya syndrome is the secondary form of intracranial steno-occlusive arterial disease that produces basal moyamoya-like vessels. Patients with moyamoya syndrome associated with
atherosclerotic occlusion also sometimes display angiographic features similar to those of moyamoya disease. However, few studies have evaluated angiographic findings in secondary atherosclerotic moyamoya syndrome. The purpose of our study was to evaluate cerebral angiographic findings in
patients with moyamoya syndrome associated with atherosclerotic occlusion of the unilateral middle cerebral artery (MCA).
Methods: We analyzed 25 consecutive patients (15 males and 10 females) who had unilateral steno-occlusive lesions in the MCA with basal moyamoya vessels demonstrated by digital subtraction
cerebral angiography. Patients ranged in age from 34 to 85 years (mean age, 53.4 years). We evaluated the side and portion of the moyamoya-like vessels at the base of the brain, other intracranial
arterial lesion, and the degree of leptomeningeal collateral vessels. Leptomeningeal collaterals were
graded on a 4-point scale (grade 1, no apparent collaterals; 2, collaterals reached M3 segment; 3,
collaterals reached M2 segment; 4, collaterals reached M1 segment).
Results: The steno-occlusive lesions were found in the proximal (88%) or mid-portion (12%) of
the MCA. The presence of moyamoya vessels was associated with other intracranial or extracranial arterial stenosis or occlusion in 13 patients (52%). Leptomeningeal collateral scores confined to
the MCA were grade 2 in 5 patients (20%), grade 3 in 14 patients (56%), and grade 4 in 5 patients
(20%).
Conclusions: The angiographic findings showed the lesions usually involve the proximal portion of
the MCA and associated with well-developed leptomenigeal collateral vessles. These findings suggest that moyamoya syndrome associated with atherosclerotic occlusion of the MCA has profuse
collateral vessels due to moyamoya vessels and additional retrograde leptomeningeal flows.
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Inter-rater Agreement in Carotid Atherosclerotic Plaque Evaluation by 3D Ultrasound
M. Bar1, M. Roubec2, R. Farana3, L Ličev4, D. Školoudík5
Faculty Hospital Ostrava, Ostrava, CZECH REPUBLIC1, Faculty Hospital Ostrava, Ostrava, CZECH REPUBLIC2, Faculty of Mechanical Engineering,VŠB-Technical University Ostrava, Ostrava, CZECH REPUBLIC3, Faculty of Mechanical Engineering,VŠB-Technical University
Ostrava, Ostrava, CZECH REPUBLIC4, Faculty Hospital Ostrava, Ostrava, CZECH REPUBLIC5
Background: The embolisation from atherosclerotic carotid plaque is the most common cause of
ischemic stroke and therefore the identiﬁcation of the high-risk plaque by ultrasound is important.
The aim of this study was to investigate an agreement between two investigators in evaluation of ultrasound parameters of the stability of the plaque. Methods: Individual ultrasound images of carotid
plaque in patients after ischemic stroke were evaluated independently by two experienced examiners. The following parameters of the plaques were assessed: echogenicity, homogeneity, surface,
maximum content and volume. Serial 2D image sequences were obtained using a GE VIVID 7 Pro
ultrasound device. Linear motion of probe was automatically synchronized with the pulse of the
heart. The edges of the plaque on each image were manually identified by investigators. The volume
of plaque was calculated upon the transformation of 2D images into 3D format using the FOTOM
PC program. Inter-observer agreement was assessed using weighted kappa coefficient. The agreement was considered poor when the kappa was <0.4, good 0.41–0.75, and excellent >0.75. P≤0.05
was considered significant. Results: We enrolled 30 subjects (22males, mean age 72 +/-13 years) to
the study and evaluated 28 atherosclerotic plaques. Inter-rater agreement for homogeneity was 96 %
(kappa=0.84, p<0.001); for surface 90% (kappa=0.77, p<0.001); for echogenicity 86 % (kappa=0.60
p<0.001). The correlations between measurement of plaque content and volume were poor with
kappa=0.31 and 0.30, resp. Conclusion: In our study, the agreement in 2D ultrasound evaluation of
atherosclerotic plaque parameters was excellent. Nevertheless, the inter-rater variability for plaque
volume measurement was poor. Therefore, the sonographic measurement of plaque volume growth
should not be used for the risk-assessment of plaques.
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Noninvasive Evaluation of Cerebral Arteriovenous Malformations by 4D-CT Angiography using 320-detector Row CT
H. Tajiri1, J. Lee2, T. Tsukiyama3, Y. Suzuki4, S. Sekine5, T. Shimizu6, T. Ohiwa7, T. Kurata8, K.
Mitsuoka9, D. Kinoshita10, D. Uzuki11, I. Yoshida12, K. Tanabe13, M. Koizumi14
Shonan Kamakura General Hospital Department of Radiology, Kamakura, JAPAN1, Shonan
Kamakura General Hospital, Kamakura, JAPAN2, Shonan Kamakura General Hospital, Kamakura, JAPAN3, Shonan Kamakura General Hospital, Kamakura, JAPAN4, Shonan Kamakura General
Hospital, Kamakura, JAPAN5, Shonan Kamakura General Hospital, Kamakura, JAPAN6, Shonan
Kamakura General Hospital, Kamakura, JAPAN7, Shonan Kamakura General Hospital, Kamakura, JAPAN8, Shonan Kamakura General Hospital, Kamakura, JAPAN9,Shonan Kamakura General
Hospital, Kamakura, JAPAN10, Shonan Kamakura General Hospital, Kamakura, JAPAN11, Shonan
Kamakura General Hospital, Kamakura, JAPAN12, Shonan Kamakura General Hospital, Kamakura,
JAPAN13, Shonan Kamakura General Hospital, Kamakura, JAPAN14
Background and Purpose
Patients with higher Spetzler-Martin grade cerebral arteriovenous malformations (AVMs) have poor
neurologic and clinical outcomes.
Four-dimensional computed tomography angiography (4D-CTA) is new and promising technique in
the diagnosis of patients with cerebral AVMs. The purpose of this retrospective study was to investigate the utility of 4D-CTA using whole-brain 320-detector row CT for assessing cerebral AVMs
compared with conventional angiography (CA).
Materials & Methods
Participants included patients admitted to our institution from November 2010 to December 2012
due to cerebral AVMs who underwent both 4D-CTA and CA within 7 days. The diagnosis of cerebral AVMs was finally confirmed by CA. Two readers reviewed 4D-CTA and CA under consensus
regarding AVM detection rate and each component of the AVM (feeders, nidi, drainers) using a
four-point grading scale (excellent=3, good=2, fair=1, poor=0), and the Spetzler-Martin grade.
Results
During the study periods, 14 patients met the inclusion criteria. Mean age was 71.4+-11.4 years, and
man was eight. In every case, cerebral AVM was diagnosed by 4D-CTA. The average score for feeders, nidi, and drainers was 2.1, 2.3, and 2.4 in 4D-CTA and 2.2, 2.4, and 2.5 in CA, respectively. The
median score of Spetzler-Martin grade was 2.5 in both groups. There were no significant differences
statistically between two modalities (P<.005).
Conclusion
4D-CTA using 320-detector row CT is a very reliable method and offers diagnostic performance
equivalent to CA for detecting and predicting the Spetzler-Marin grade of cerebral AVMs.
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Comparative Ultrastructural and Stereological Analyses of Unruptured and Ruptured Saccular Intracranial Aneurysms
E. Korkmaz1, B.H. Verweij2, R. Kleinloog3, I.E. Allijn4, L.H.P. Hekking5, Y.M. Ruigrok6, L. Regli7, G.J.E. Rinkel8, J.A. Post9
Utrecht University, Utrecht, THE NETHERLANDS1, University Medical Centre Utrecht
(UMCU), Utrecht, THE NETHERLANDS2, University Medical Centre Utrecht (UMCU), Utrecht,
THE NETHERLANDS3, Utrecht University, Utrecht, THE NETHERLANDS4, Utrecht University, Utrecht, THE NETHERLANDS5, University Medical Centre Utrecht (UMCU), Utrecht, THE
NETHERLANDS6, University Medical Centre Utrecht (UMCU), Utrecht, THE NETHERLANDS7,
University Medical Centre Utrecht (UMCU), Utrecht, THE NETHERLANDS8, Utrecht University,
Utrecht, THE NETHERLANDS9
Background - Patients with intracranial aneurysms (IA) who have a high risk of rupture benefit from
preventive treatment, but the ability to identify high risk IA is poor, with size being the main determinant. We characterized and quantified (ultra)structural differences between unruptured and ruptured aneurysm walls, to identify potential determinants of IA rupture.
Methods- Six unruptured and six ruptured IA fundi were resected after microsurgical clipping and
analyzed by correlative light microscopy (LM) and transmission electron microscopy (TEM). Quantitative analysis expressed as proportion of the vessel wall area was performed on LM samples and
qualitative ultrastructural analysis on TEM samples.
Results- Quantitative analysis revealed extensive internal elastic lamina (IEL) thickening in ruptured aneurysms (36.3% ±15), while thin and fragmented IEL is a common feature in unruptured
IA (5.6%±7.1). The analysis also indicated extensive inflammation: Macrophages were more often
found in ruptured IA (28.3% ±24) than in unruptured IA (2.7% ±5.5), as were leukocytes (12.85%
±10 in ruptured IA and 0% in unruptured IA). Vasa vasorum in ruptured IA contained vast numbers
of inflammatory cells and extravasation of these cells into the vessel wall was observed, both in contrast to unruptured IA.
Conclusions- Compared to unruptured IA, ruptured IA have significantly thicker IEL, and heavy
inflammation throughout the vessel wall. Vasa vasorum might be a pathway by which inflammatory Figure 2. LM and TEM images of a ruptured aneurysm.
cells enter the vessel wall. Differences identified may be helpful in developing tools to identify rup- (A) Thickened IEL infiltrated with inflammatory cells. Several large vasa vasora present throughout
ture prone IA and thereby tailor treatment of patients with unruptured IA in the future.
the vessel wall (asterisks). Scale bar= 40 µm
(B) TEM image of ruptured IA luminal layer. Scale bar= 5 µm
(C) Two large vasa vasara with inflammatory cells within and neighboring regions in the abluminal
layer. Scale bar= 5 µm
(D) Higher magnification of the ‘leaky’ VV shown in figure 2C. Scale bar= 2 µm
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Evaluating middle cerebral artery atherosclerotic lesions in acute ischemic stroke using magnetic resonance T1-weighted three-dimensional vessel wall imaging (3D-VWI)
T. Natori1, M. Sasaki2, M. Miyoshi3, H. Ohba4, N. Katsura5, M. Yamaguchi6, S. Narumi7, H. Kabasawa8, K. Kudo9, K. Ito10, Y. Terayama11
Department of Neurology and Gerontology, Iwate Medical University, Morioka, JAPAN1, Division of Ultrahigh Field MRI, Institute for Biomedical Sciences, Iwate Medical University, Morioka, JAPAN2, GE healthcare Japan, Tokyo, JAPAN3, Department of Neurology and Gerontology,
Iwate Medical University, Morioka, JAPAN4, Department of Neurology and Gerontology, Iwate
Medical University, Morioka, JAPAN5, Department of Neurology and Gerontology, Iwate Medical
University, Morioka, JAPAN6, Department of Neurology and Gerontology, Iwate Medical University, Morioka, JAPAN7, GE healthcare Japan, Tokyo, JAPAN8, Division of Ultrahigh Field MRI, Institute for Biomedical Sciences, Iwate Medical University, Morioka, JAPAN9,
Division of Ultrahigh Field MRI, Institute for Biomedical Sciences, Iwate Medical University, Morioka, JAPAN10, Department of Neurology and Gerontology, Iwate Medical University, Morioka,
JAPAN11

Figure 3. LM and TEM images of an unruptured aneurysm.
(A) An unruptured aneurysm wall revealing a hypocellular vascular wall with abundance of VV
complexes (arrow heads). Scale bar= 20 µm
(B) Large VV filled with RBCs show no sign of inflammatory cells unlike the ruptured IA. Scale
bar= 5 µm
(C) Foam cells and macrophages within the hypocellular wall. Disarray and abundance of collagen.
Scale bar= 5 µm
(D) Closer look at abundance of FC and macrophages. Scale bar= 5 µm
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Background: Atherosclerotic lesions in major intracranial arteries are a leading cause of ischemic
stroke. Magnetic resonance angiography (MRA) is often used to assess atherosclerotic changes by
detecting luminal narrowing, while it cannot directly visualize atherosclerotic lesions. The present
study is to evaluate intracranial arterial wall changes in acute ischemic stroke using a novel three-dimensional vessel wall imaging (3D-VWI) technique.
Methods: We prospectively examined 21 consecutive patients with acute non-cardioembolic stroke
in middle cerebral artery (MCA) territory by using a 1.5-T MR scanner. All patients were examined by T1-weighted (T1W) 3D-VWI and axial 3D time-of-flight (TOF) MRA. T1W 3D-VWI was
obtained using a flow-sensitized 3D fast spin-echo technique. Wall thickening of MCA, which is
suggestive of atherosclerotic plaques, was visually evaluated and the contrast ratio (CR) of signal
intensity of the lesions against that of the corpus callosum was calculated. These changes were then
compared with the stenotic changes observed on MRA.
Results: On 3D-VWI, the wall thickening of the ipsilateral and contralateral MCA were observed
in almost all patients (95.2% and 95.2%, respectively), while evident stenotic changes were found
on MRA only in one patient (5.9%) (p <0.001). The median CRs of the thickened walls in the ipsilateral and contralateral M1 segments on 3D-VWI were 50.0% (interquartile range, 46.1 to 56.7%)
and 44.9% (41.5 to 47.2%), respectively. The CR of the thickened wall in the ipsilateral MCA was
significantly higher than that in the contralateral MCA (p=0.028), indicating that those were unstable
plaques consisting of hemorrhage or lipid.
Conclusions: The T1W 3D-VWI can provide direct visualization of atherosclerotic lesions of the
intracranial arteries in stroke patients even in those without substantial stenosis on MRA, and it can
detect signal change suggestive of unstable plaque.

London, United Kingdom 2013
207 Vascular imaging
Relationship of Brachial-ankle Pulse Wave Velocity and Intracranial Cerebral Artery Calcification in Patients with Acute Ischemic Stroke
B.G. Yoo1, J.H. Lee2, K.J. Kim3, M.K. Kim4, S.H. Choi5

208 Vascular imaging
Neuroradiological Aspects of Fibrocartilagenous Emboli.
K. Yoshikawa1, M. Tanaka2, S. Sugiura3, Y. Shimizu4, T. Takahashi5, T. Ito6, R. Fukunaga7, A. Nishi8, N. Yamamoto9, Y. Honda10, K. Hayasaki11, K. Morikawa12
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Department of Neurology, Kosin University College of Medicine, Busan, SOUTH KOREA2, Department of Neurology, Kosin University College of Medicine, Busan, SOUTH KOREA3, Department of Neurology, Kosin University College of Medicine, Busan, SOUTH KOREA4, Department
of Neurology, Dongkang Hospital, Ulsan, SOUTH KOREA5

Department of Neurology, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN1,
Department of Strokology, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN2, Department of Neuroendovascular therapy, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN3, Department of Strokology, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka,
JAPAN4, Department of Strokology, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka,
JAPAN5, Department of Rehabilitation, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka,
JAPAN6, Department of Strokology, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN7, Department of Neurosurgery, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN8, Department of Neurosurgery, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN9,
Department of Neurosurgery, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN10,
Department of Neuroendovascular therapy, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN11, Department of Neurosurgery, Stroke Center, Hoshigaoka Koseinenkin Hospital, Osaka, JAPAN12

Background: Brachial-ankle pulse wave velocity (BaPWV) is representative and simple methods for
evaluating arterial stiffness. The aim of the present study was to elucidate the relationship between
intracranial cerebral arterial calcification and BaPWV in patients with acute ischemic stroke. Methods: A total of 88 patients with acute cerebral infarction who had undergone computed tomography
angiography (CTA) and BaPWV measurement between March 2010 and July 2012 were enrolled.
The BaPWV was divided to tertile. The degree of calcification in the intracranial internal carotid
artery (ICA), vertebral artery (VA), anterior cerebral artery (ACA), middle cerebral artery (MCA),
posterior cerebral arery (PCA), and basilar artery (BA) was determined using the specific parameters. Results: Patients with higher BaPWV tended to have a higher arterial calcification score, older
age, higher blood pressure, higher pulse pressure, higher heart rate, lower hemoglobin, higher erythrocyte sedimentation rate, lower glomerular filtration rate, and higher pro-brain natriuretic peptide
level (P<0.05). Intracranial ICA and VA were related with arterial stiffness (P<0.01), but MCA,
ACA, PCA and BA were not. Multiple regression analysis revealed that BaPWV was related to total
calcification score and systolic blood pressure (P<0.05). Conclusion: Increased BaPWV is associated with intracranial cerebral arterial calcification and systolic blood pressure in patients with acute
ischemic stroke. Our study suggests that the severity of calcification in the intracranial ICA and VA
is representative of the degree of systemic arterial stiffness.

<Background> A fibrocartilagenous embolism (FCE) is a rare cause of ischemia of the central nervous system (CNS) resulting from migrated nucleus pulposus material into the vascular circulation.
Most of the previously reported cases were confirmed by autopsy. However, recent progress enables
us to diagnose FCE without biopsy, and antemortem diagnostic criteria have been proposed (Mateen
et al. 2011).<Methods> We retrospectively reviewed the patients with acute spinal cord and cerebral
infarction admitted to our stroke unit from September 2010 to December 2012 to find the cases that
matches Mateen’s criteria. <Results> In 929 patients admitted to the stroke unit, we found four cases with spinal infarction, and one met the criteria. The case was a 57-year-old female who suddenly
suffered from acute pain in her lower extremities followed by severe paraparesis with anesthesia
and disuria. She had undergone chiropractic manipulation of her lumbar spine twelve hours before
the onset. She had no vascular risk factors. Right-to-left shunts, including a patent foramen ovale,
were not found by ultrasound. T2- and diffusion weighted images (DWI) showed hyperintensity of
her lumbar cord at the level of the twelfth thoracic vertebra. Schmorl’s nodules (SN) were found in
the eighth and ninth thoracic vertebrae with abnormal leakage of contrast media on Gd-enhanced
T1-weighted images (Gd-T1), which strongly suggested the acute disruption of the cartilage endplate zone. We concluded that the spinal lesion was a FCE, and immediate antithrombotic and highdose corticosteroid treatment successfully eliminated her paraparesis. <Conclusion> MRI findings
of vertebrae and intervertebral disks were not considered to be important in Mateen’s criteria. However, DWI of the spinal cord together with Gd-T1 of the adjacent vertebrae might be crucial for the
urgent diagnosis of FCE, and may contribute to an earlier initiation of therapy.
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Clinical utility of cervical and intracranial CT angiography in etiologic definition of ischemic
stroke.
J. Oliveira-Filho1, A.D.M. Barros2, L.F. Fonseca3, M.C. Mueller4, L.M.G.B. Ventura5, A.A. Jesus6,
C.C. Reis7, M.J. Lordelo8, N.J.S. Barreto-Neto9, I.L.O. Ferreira10, R.D. Fernandes11, P.A.P. Jesus12
Federal University of Bahia, Salvador, BRAZIL1, Federal University of Bahia, Salvador, BRAZIL2, Federal University of Bahia, Salvador, BRAZIL3, Federal University of Bahia, Salvador,
BRAZIL4, Federal University of Bahia, Salvador, BRAZIL5, Federal University of Bahia, Salvador,
BRAZIL6, Federal University of Bahia, Salvador, BRAZIL7, Federal University of Bahia, Salvador,
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210 Vascular imaging
A systematic comparison of different techniques to measure clot length in patients with Acute
Ischemic Stroke.
A.A. Qazi1, M. Eesa2, E.M. Qazi3, M. Goyal4, A.M. Demchuk5, B.K. Menon6
University of Calgary, Dept of Medicine, Calgary, CANADA1, University of Calgary, Dept of
Radiology, Calgary, CANADA2, University of Calgary, Dept of Clinical Neurosciences, Calgary,
CANADA3, University of Calgary, Dept of Radiology, Calgary, CANADA4, University of Calgary,
Dept of Clinical Neurosciences and Dept of Radiology, Calgary, CANADA5, University of Calgary,
Dept of Clinical Neurosciences and Dept of Radiology, Calgary, CANADA6

Introduction: Clot length on CT/CTA has been used to predict recanalization with thrombolytic
treatment in patients with acute ischemic stroke (AIS). We compared different techniques of measuring clot length on CT/CTA to identify the most reliable method. Methods: 41 patients with M1 MCA
Background: Definition of secondary stroke prevention strategies is important to reduce early stroke occlusions from INTERRSeCT, a prospective imaging based cohort study of AIS patients, were inrecurrence. CT angiography (CTA) has been increasingly used for definition of stroke mechanism,
cluded in the current study. Hyperdense sign was measured on NCCT (5 mm slice thickness). Clot
but quantification of its clinical utility is lacking. Our aim was to quantify the following parameters length was measured on CTA at 3 mm and 24 mm slice thickness in the axial and coronal plane by:
before and after adding CTA to clinical investigation: interrater agreement for etiologic diagnosis;
1) measuring the non-visualized segment of M1 MCA and 2) calculating ratio of residual lumen
and how frequent was there a change in clinical opinion regarding etiologic diagnosis and antilength within M1 MCA segment to length of contralateral patent M1 MCA segment. Two readers
thrombotic therapy.
analyzed all images independently and were blinded to CTA when reading NCCT. Level of concorMethods: Consecutive patients admitted to an outpatient stroke clinic underwent CTA and the dedance between raters for each method was calculated using Cohen’s kappa for categorical variables
gree of extracranial and intracranial atherosclerosis was defined by a neuroradiologist who was
and Intra-class Correlation Coefficient (ICC type 2, single measure). A method has high inter-rater
blinded to clinical information. Two stroke neurologists were given clinical vignettes containing ad- reliability only if the level of concordance is high. A statistically significant difference (two-sided
mission symptoms, brain imaging (CT or MRI), cardiac investigation (EKG and echocardiography) alpha <0.05) in the raters’ assessment was determined using an Analysis of Variance (ANOVA).
and Duplex ultrasound of neck vessels and asked to define the most probable etiologic diagnosis by OsiriX version 3.5 was used for image analysis; Stata version 12 was used for data analysis. Results:
SSS-TOAST criteria and their choice of antithrombotic therapy. The same questions were asked af- The level of concordance between raters as well as p values for difference in ratings between raters
ter presenting the CTA results.
for each method is shown in Table 1. Measuring residual lumen ratio on CTA (3 mm) is the most
Results: Fifty-four patients were recruited, mean age 58 +/- 15 years, 39% male. Inter-rater agreereliable technique for measuring clot length. Measuring length of hyperdense sign on NCCT is fairment was similar before and after CTA evaluation (k=0.634, 95% CI=0.526-0.742 before; and
ly reliable. Direct clot length measurements on CTA are only reliable if done on CTA thick (24mm)
k=0.507, 95% CI=0.401-0.613 after). Most frequent etiologic diagnosis before CTA was cardioaor- slices using MIP. Conclusion: Reliability of clot length assessment and therefore its interaction with
tic embolism followed by small vessel atherosclerosis. After CTA, most frequent etiologic diagnosis treatment type in predicting recanalization depends on the type of imaging modality and technique
was large vessel atherosclerosis. Overall, clinical opinion regarding etiologic diagnosis changed in
used. CTA still remains the best tool to measure clot length.
30% of cases and antithrombotic treatment choice in 28%. No clinical or demographic predictors
of a change in clinical opinion after CTA were identified.
Conclusions: After conventional stroke investigation with ancillary tests, CTA changes clinical opinion regarding etiology and antithrombotic treatment in almost one-third of patients. A full investigation of head and neck vessels seems to be indicated for all patients with ischemic stroke.
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Assessment of vertebrobasilar circulation through transcranial duplex ultrasound: a comparison with magnetic resonance time-of-flight angiography.
M. Gomez-Choco1, S. García2, R. Martinez3, L. Castrillo4

Table 1: Level of concordance and p values for difference in ratings between readers for each method of clot assessment
Modality
NCCT

Clot Assessment Methodology
Presence of Hyperdense Sign

Length of Hyperdense Sign
Length of Hyperdense Sign (after
seeing CTA)
CTA 3
mm

Clot Length
Residual lumen ratio

Proximal 1/3rd of
M1 MCA
Middle 1/3rd
Distal 1/3rd

Length of patent lumen ICC= 0.92
Contrast permeation

0.32

Level of Concordance
k=0.80

p value
<0.001

k=0.60
k=0.66
k=0.85
ICC=0.68

<0.001
<0.001
<0.001
0.48

ICC=0.47

0.001

ICC=0.27
ICC=0.92

0.11
0.32

					

CTA 24 mm Clot Length
Residual lumen ratio

Length of patent lumen

k= 0.2

ICC=0.73
ICC=0.88
						

ICC= 0.89

0.09

0.61
0.01
0.34

Hospital Moises Broggi, Sant Joan Despí, SPAIN1, Hospital Moises Broggi, Sant Joan Despí,
SPAIN2, Hospital Moises Broggi, Sant Joan Despí, SPAIN3, Hospital Moises Broggi, Sant Joan
Despí, SPAIN4
Background:
The study of brain circulation with transcranial color-coded duplex sonography(TCCS) has been
mainly focused on the anterior circulation, whereas less attention has been paid to the intracranial
vertebrobasilar system. MR and CT angiography seem to be superior to TCCS for the examination
of the vertebrobasilar system.
Methods:
Assesment of intracranial vertebrobasilar circulation through TCCS and MR time-of-flight angiography(MRA-TOF) in 22 patients with good bone window and free of vertebrobasilar stroke. We
analyzed the length of the basilar artery(BA) and the presence the cerebellar arteries. The TCCS
was performed with a Philips CX50 ultrasound scanner by two sonographers blinded to MRA-TOF
findings. The MRA-TOF was performed with a Philips Achieva 1.5T MRI system and analyzed by a
neuroradiologist blinded to TCCS findings. For TCCS examination we combined the transtemporal
coronal plane for the assessment of the distal part of the BA and superior cerebellar arteries (SCAs),
and the transforaminal examination for the proximal part of the BA, vertebral arteries (VAs), antero
inferior cerebellar arteries (AICAs) and posteroinferior cerebellar arteries (PICAs).
Results:
TCCS was able to study the whole lenght of the BA in 20/22(90%) patients. On average, the TCCS
examination included the 50% and 70% of the length of the BA, studied through the transtemporal
and transforaminal windows respectively. Combining TCCS and MRA-TOF we were able to identify 44 SCAs, 28 AICAs and 38 PICAs. MRA-TOF detected 44 SCAs whereas TCCS was only able
to identify 26/44(59%). Regarding the AICAs and PICAS, 36% and 55% were found through TCCS
and MRA-TOF, 46% and 21% only through MRA-TOF, and 18% and 29% only through TCCS, respectively.
Conclusions:
In patients with good temporal window TCCS allows us to study the whole length of the BA in most
of them. MRA-TOF seemed to be superior to detect the cerebellar arteries, specially the SCAs and
AICAs.
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Strokes and TIAs during and after carotid artery Doppler: Cause or coincidence?
V. Papavasileiou1, H. Milionis2, L. Hirt3, P. Michel4
Department of Medicine, Larissa Medical School, University of Thessaly, Greece, Larisa,
GREECE1, Department of Internal Medicine, School of Medicine, University of Ioannina, Greece,
Ioannina, GREECE2, Stroke Unit, Neurology Service, Department of Neurosciences, Centre Hospitalier Universitaire Vaudois, Switzerland, Lausanne, SWITZERLAND3, Stroke Unit, Neurology
Service, Department of Neurosciences, Centre Hospitalier Universitaire Vaudois, Switzerland, Lausanne, SWITZERLAND4
Background: Ultrasound imaging is widely used in the etiologic work-up of strokes and transient
ischemic attacks. The aim of the present study was to explore the prevalence of acute cerebrovascular symptoms temporally related to carotid Doppler examination (Dex) and to discuss possible
mechanisms.
Methods: We collected consecutive patients with acute onset neurological symptoms during or
shortly after carotid DEx in the University Hospital of Lausanne over 9 years.
Results: Four patients among approximately 27,000 examined internal carotids were identified (incidence of 0.015%). Three of them had cerebrovascular symptoms during the last 14 days and the
fourth one was on a scheduled annual follow-up visit of a 40-50% left internal carotid artery stenosis. None of the patients was symptomatic when the DEx started. Neurological symptoms presented
acutely during the DEx or 5-10 minutes after the carotid arteries were examined. All four patients
had atherosclerotic plaques with features of instability, including one with a floating thrombus and
another with a reversible carotid occlusion. In two patients, arterial imaging findings between the
DEx and the ensuing arterial imaging changed, and two patients were treated with acute thrombolysis. On 3-month follow-up, the thormbolyzed patients had a modified Rankin Scale of 2 whereas the
other two patients’ score 0. Hypothetical mechanisms include a chance relationship, plaque thrombus mobilisation from mechanical manipulation or ultrasonographic effects, and hemodynamic
stroke from extrinsic compression or carotid sinus stimulation.
Conclusions: Overwhelming advantages of carotid Doppler imaging are not challenged by rare ischemic cerebrovascular events during or immediately after the examination.
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Collateral Vascularity on TOF MR Angiography Can Estimate Cerebrovascular Dynamics in
Cases with Cerebral Main Artery Occlusion?
K. Igase1, I. Matsubara2, M. Arai3, J Goishi4, K. Sadamoto5

214 Vascular imaging
Leptomeningeal High Signal Intensity and Moyamoya Vessels on MR Imaging in Patients with
Atherosclerotic Moyamoya Syndrome
K.D. Joo1, W.S. Kim2, M.J. Bae3, M.H. Choi4, J.S. Han5, J.M. Jung6, H.J. Yang7, J.H. Lee8
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of Neurosurgery, Washokai Sadamoto Hospital, Matsuyama, JAPAN2, Department of Neurosurgery, Medical Center, University of Ulsan College of Medicine, Seoul, SOUTH KOREA2, Department of
Washokai Sadamoto Hospital, Matsuyama, JAPAN3, Department of Neurosurgery, Washokai SadaFamily Medicine, Seoul Asan Hospital, Asan Medical Center, University of Ulsan College of Medmoto Hospital, Matsuyama, JAPAN4, Department of Neurosurgery, Washokai Sadamoto Hospital,
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(Introduction) In cases with a cerebral artery occlusion the residual cerebral blood flow (CBF) is
Seoul, SOUTH KOREA5, Department of Family Medicine, Gangneung Asan Hospital, University of
crucial factor for a decision-making of their individual treatment. In order to measure the residuUlsan College of Medicine, Gangneung, SOUTH KOREA6, Department of Family Medicine, Gangal CBF or cerebrovascular reactivity (CVR) either single photon-emission computed tomography
neung Asan Hospital, University of Ulsan College of Medicine, Gangneung, SOUTH KOREA7, De(SPECT) or positron-emission tomography (PET) is generally used, however, few hospitals possess partment of Diagnostic Radiology, Gangneung Asan Hospital, University of Ulsan College of Medisuch equipment because of its high value and necessity of shielding. Therefore, we have evaluated
cine, Gangneung, SOUTH KOREA8
a simple way to estimate the state of cerebrovascular circulation using collateral vascularity on 3D
time-of-flight (TOF) - MR Angiography (MRA) and confirmed the correlation with basic parameters Background and aims: Leptomeningeal high signal intensity (LMHI: ivy sign) has been reported
on CBF analysis.
on unenhanced fluid-attenuated inversion recovery (FLAIR) magnetic resonance (MR) imaging in
(Methods) Twelve cases suspected to have an occlusion of middle cerebral artery on TOF-MRA
patients with moyamoya disease. However, the LMHI in moyamoya syndrome associated atherowere collected (Fig.1). All cases underwent a quantitative CBF examination which was consisted of sclerosis has not been investigated. We investigated the clinical utility of LMHI and additional basal
resting CBF, CBF after acetazolamide administration, and CVR. TOF-MRA was performed with 3T ganglia moyamoya vessels on MR imaging in patients with moyamoya syndrome associated with
MRI (SIGNA HDxt: GE healthcare) and CBF analysis with Infinia3 (GE healthcare). Collateral vas- atherosclerotic occlusion of the middle cerebral artery (MCA).
cularity was evaluated rating the visualization on 3-points scale (0-2) about both middle meningeal
Methods: We retrospectively analyzed 12 consecutive patients ( 5 males and 6 females) who had
artery (MMA) and superficial temporal artery (STA).
unilateral (n=11) or bilateral (n=1) steno-occlusive lesions in the MCA with basal moyamoya ves(Results) Resting CBF on lesion side did not reveal a close correlation with the vascularity of STA
sels demonstrated by conventional angiography. Patients ranged in age from 34 to 69 years (mean
(R2=0.19), however a considerable close correlation with that of MMA (R2=0.23). Meanwhile, CBF age, 51.8 years). All patients underwent 3.0-T MR imaging and three-dimensional time-of-flight MR
on lesion side after acetazolamide administration had a strong correlation with the vascularity of
angiography. The grade of LMHI on FLAIR images was classified as “absent,” “minimal,” “moderMMA (R2=0.43), but not STA (R2=0.02), moreover CVR on lesion side was also closely correlated ate,” or “marked.” The visibility of moyamoya vessels (MMV) on T2-weighted images was graded
with the vascularity of MMA (R2=0.35), but not STA (R2=0.04).
according to a 4-point scale (none, slight, moderate, or marked).
(Discussion) This study has shown that collateral vascularity on TOF-MRA seems to reflect cerebro- Results: The degree of LMHI were grade 0 in 5 patients (38%), grade 1 in 6 patients (46%), grade
vascular dynamics, and this method might be a simple way to estimate the residual CBF and CVR in 2 in 1 patient (8%) out of 13 hemispheres. LMHI was most frequently and prominently seen in the
case with cerebral main artery occlusion.
frontal and parietal lobes. The MMV was seen only one patient out of 12 hemispheres (8%).
Conclusions: LMHI on FLAIR images is not prominent and MMV on T2-weighted images is not
obvious in the basal ganglia. These findings suggest that LMHI and MMV are not useful sign in MR
imaging for the diagnosis of moyamoya syndrome associated with atherosclerotic occlusion of the
MCA.
1
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CT Perfusion Source Images: A reliable modality to assess the status of antegrade flow across
an intracranial occlusion
S. Mishra1, B. Menon2, A. Demchuk3
Calgary Stroke Program, Foothills Medical Centre, University of Calgary, Calgary, CANADA1, Calgary Stroke Program, Foothills Medical Centre, University of Calgary, Calgary, CANADA2, Calgary Stroke Program, Foothills Medical Centre, University of Calgary, Calgary, CANADA3
Background:
Antegrade flow across occlusion identified on 4-dimensional CT Angiography (CTA) predicts early
recanalization with IV tPA (Frolich et al, Stroke 2012). However, 4-dimensional CTA takes time to
process and interpret and is not possible on some current CT systems. We tried to look if CT Perfusion Source Images (CTPSI) can provide this information with rapidity and correlated with DSA.
Methods:
From prospective database, we selected patients with acute ischemic stroke and intracranial occlusion on CTA who had a CT Perfusion study followed by DSA. CT Perfusion parameters were 8 cm
coverage in static mode, acquisitions at 5 mm thickness, 5 seconds delay after contrast & 24 passes
over 66 seconds. Antegrade flow was defined as contrast permeating the clot and filling the vessel
distal to the occlusion on the 1st or 2nd pass of CTPSI, which represented early arterial phase and
the contrast still had not opacified the venous system. This was further confirmed measuring HU at
the arterial segment proximal to the occlusion (HU 100-200) and the confluence of deep cerebral
veins in midline (no contrast or HU<100). Antegrade flow was correlated with the first run of DSA.
Results:
Twenty six patients were included. Median NIHSS was 16. Median time from CT Perfusion to DSA
first run was 56 minutes. All patients received IV tPA.
On CTPSI, antegrade flow was present in 8/26 (31%). All 8 subjects with antegrade flow on CTPSI
had forward perfusion on first angio run (TICI 2a 4; TICI2b 4). All but one subjects without antegrade flow on CTPSI had no forward perfusion (TICI0 – 17/18) (Image 1&2). Only one patient had
an absent antegrade flow on CTPSI and showed TICI 2b flow on DSA. Sensitivity and specificity of
CTPSI to predict antegrade flow compared to DSA was 88% (95% CI, 51%-99%) and 100% (95%
CI, 77%-100%) respectively. The positive predictive value was 100% (95% CI, 60%-100%).
Conclusion:
Antegrade flow across an occlusion can be reliably and rapidly assessed on CTPSI.

398 Scientific Programme

London, United Kingdom 2013
216 Vascular imaging
COLOR DOPPLER IMAGING FINDINGS IN CENTRAL RETINAL ARTERY OBSTRUCTION
D.C. Jianu1, S.N. Jianu2, D.F. Muresanu3
University of Medicine and Pharmacy “Victor Babes”, ”E.Murgu” Square, no. 2, First Dept of
Neurology, County Emergency Hospital, “I. Bulbuca” street, Timisoara, ROMANIA1, Military
Emergency Hospital Department of Ophthalmology, Timisoara, ROMANIA2, University of Medicine and Pharmacy “Iuliu Hatieganu” Department of Neurology, Cluj-Napoca, ROMANIA3
Introduction. Central Retinal Artery Obstruction (CRAO) represents an abrupt diminution of blood
flow through the CRA severe enough to cause ischemia of the inner retina and permanent unilateral
visual loss. Therefore, it is very important to identify the cause, in order to protect the other eye.
Purpose. To assess the role of Color Doppler Imaging (CDI) of orbital vessels and Extracranial Duplex sonography in the etiological diagnosis of CRAO.
Patients and methods. Three patients with clinical suspicion of unilateral right CRAO were examined following a complex protocol including CDI of orbital vessels.
Results. They had no emboli visible on ophthalmoscopy. The first patient had no blood flow signal
on CDI on a surface of 4 millimeters behind the right optic disc. B-scan ultrasound (US) evaluation
found a small round, moderate reflective echo within the right optic nerve, 2 millimeters behind the
optic disc. Right internal carotid arteries (ICA) US examination found an ulcerated ateromatous
plaque, as being the source of cholesterol emboli. The second patient had very low blood flow velocities in the right CRA, due to an acute right ICA occlusion.The third patient had characteristic
CDI findings for Horton disease: low blood velocities, especially end-diastolic velocities, and high
RI in all retrobulbar vessels, in both orbits.
Conclusions. Ultrasound investigation enables prompt differentiation between CRAO of embolic
mechanism and CRAO caused by vasculitis from GCA. The second group should be quickly treated with corticosteroids in order to protect the fellow eye from going blind.

217 Vascular imaging
Giant cell arteritis as a cause of vertebrobasilar territory TIAs in an elderly patient
R. Geraldes1, C. Silva2, A.P. Pita-Lobo3, M.F. Soares4, A. Palha5
Stroke Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL1,
Stroke Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL2, Stroke
Unit, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL3, Cerebral Hemodinamics Laboratory, Department of Neurosciences, Santa Maria Hospital, Lisbon, PORTUGAL4,
Pathology Department, Santa Maria Hospital, Lisbon, PORTUGAL5
Background: Giant cell arteritis (GCA) is a rare cause of stroke. The cumulative incidence of Transient Isquemic Attacks / ischemic stroke in GCA series is about 3-7%, occurring more frequently in
the vertebrobasilar territory.
Case Report: A 74 year-old man, with atrial fibrillation (AF) and dyslipidemia on clopidogrel and
amiodarone, is admitted to our Stroke Unit due to paroxysmal episodes of vertigo lasting few minutes followed, 5 days later, by an 6-hour episode of dysarthria and left hemiparesis. The patient
mentioned weight loss of about 20 kg in about 3 months, associated with malaise, myalgias, bilateral temporal headache that got worse with local pressure, jaw claudication and dysphagia. Brain with
angio MRI showed non recent left cerebellar and thalamic ischemic lesions, moderate leucoaraiosis
and no flow signal in the vertebral arteries, basilar trunk and posterior cerebral arteries. Cervical
vessels ultrassonography showed vertebral artery stenosis associated with hypoechoic image along
the vessel wall, suggestive of an inflammatory halo. This halo was also observed at the superficial
temporal artery (STA) by Collor EcoDoppler. Erytrocyte sedimentation rate (ESR) was 74mm/
hr. The ECG showed atrial fibrillation. Pathological examination of the right STA corroborated the
diagnosis of GCA. High dose steroid therapy was started with clear clinical improvement and normalization of ESR. Signs of ocular vasculitis were excluded by Ophthalmologic evaluation. Though
initially on aspirin the patient was discharged on oral anticoagulation due to AF.
Conclusion: In elderly patients with vertebrobasilar ischemic stroke, even with other documented
possible etiologies, in presence of systemic complaints, headache and / or increased inflammatory
parameters the diagnosis of GCA should be considered. Cervical vessels and STA EcoDoppler seem
to be very useful in this context.
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Carotid ultrasound - two techniques to measure carotid intima media thickness
M. Ring1, M.J. Eriksson2, K. Caidahl3

Graphic 1.

Karolinska Institutet, Department of Molecular Medicine and Surgery, Section of Clinical
Physiology, Stockholm, SWEDEN1, Karolinska Institutet, Department of Molecular Medicine and
Surgery, Section of Clinical Physiology, Stockholm, SWEDEN2, Karolinska Institutet, Department
of Molecular Medicine and Surgery, Section of Clinical Physiology, Stockholm, SWEDEN3
Background: Increased carotid intima media thickness (cIMT) represents an early stage of atherosclerosis. We wanted to compare two techniques measuring cIMT by ultrasound, a semi-automated
cIMT detection algorithm by General Electric (GE), (General Electric, Horten, Norway) and an automated technique by Artery Measurement Software (AMS).
Methods: Carotid ultrasound recordings were obtained on 99 subjects without known carotid disease
using a Vivid 7 (GE) with 8 MHz transducer. The far wall cIMT was evaluated 1-1.5 cm proximal
to the carotid bulb. Diastolic images (ECG-R-wave) were stored digitally on Image Vault 5.0 system
(GE). Six representative cIMT images from left (L) and right (R) common carotid artery was analGraphic 2.
ysed using a semi-automated GE and an automated AMS software.
Results: The subjects had a mean age of 54.4±8.9 years. Systolic- and diastolic blood pressure;
120±13 mmHg and 76±8 mmHg. There was a strong correlation between GE and AMS for cIMT
L, r=0.95, p=0.0001 and for cIMT R, r=0.93, p=0.0001. AMS measured slightly higher cIMT than
GE. cIMT L values were for GE 0.65±0.12 mm and for AMS 0.69±0.13 mm; cIMT R was for GE
0.64±0.12 mm and for AMS 0.68±0.14 mm, all p<0.001. The coefficients of variation between GE
and AMS were for cIMT L 6.6% and for cIMT R 7.7%.
Conclusions: The methods correlated well with a good variability. We suggest that cIMT can be
measured interchangeably with the two techniques, at least in the clinical setting.
Tab : EEG findings in 39 vascular epilepsy patients
Ictal EEG in 2 pts
Frontal , F-T discharge of reluctant theta waves
spread diffusely within a few sec.

2

patients

or 5%

Right Frontal dominated PLEDS

4 patients or 10%

Ictal- Interictal EEG continuum in 4 pts
Interictal in 31 pts

Anterior bilateral, unilaterally predominated IEDs
in 16 patients (41%)

Focal IEDs
in 9 pts
(23%)

Anterior / posterior bilateral, to diffuse IEDs in 6 pts (16%)

Unrealized in 2 pts (5%)
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Carotid Artery Studies in Ischaemic Stroke Patients: Gender and Age Distribution
O. Ntlholang1, I. Noone2, S. Hatton3, G. Hughes4, D. O’Shea5, N. Tubridy6, C. Mc Guigan7, S.
O’Riordan8, M. Crowe9
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Frequently applied but poorly understood: Further characterisation of the ‘endothelial-barrier antigen’ in experimental ischaemic stroke
J. Pelz1, W. Härtig2, C. Weise3, J. Kacza4, C. Hobohm5, D. Michalski6

St Vincent’s University Hospital, Dublin, IRELAND1, St Vincent’s Unicersity Hospital, Dublin,
IRELAND2, St Vincent’s University Hospital, Dublin, IRELAND3, St Vincent’s University Hospital,
Dublin, IRELAND4, St Vincent’s University Hospital, Dublin, IRELAND5, St Vincent’s University
Hospital, Dublin, IRELAND6, St Vincent’s University Hospital, Dublin, IRELAND7, St Vincent’s
University Hospital, Dublin, IRELAND8, St Vincent’s University Hospital, Dublin, IRELAND9

Department of Neurology, University of Leipzig, Leipzig, GERMANY1, Paul Flechsig Institute
for Brain Research, University of Leipzig, Leipzig, GERMANY2, Department of Neurology, University of Leipzig, Leipzig, GERMANY3, Institute of Anatomy, Histology and Embryology, Faculty
of Veterinary Medicine, University of Leipzig, Leipzig, GERMANY4, Department of Neurology,
University of Leipzig, Leipzig, GERMANY5, Department of Neurology, University of Leipzig,
Leipzig, GERMANY6

INTRODUCTION: The severity of carotid artery stenosis dictates the management. Several studies
have shown causative significance of carotid lesions in ischaemic stroke patients.
AIM: To establish gender and age distributions of carotid artery diseases in ischaemic stroke patients.
METHODS: A database of stroke patients in our hospital was reviewed and those with diagnoses of
ischaemic stroke admitted from the first of January 2011 to the thirtieth of June 2011 were selected.
Their demographics and clinical data were collated and used in this study. The results of ipsilateral
carotid duplex ultrasound and other forms of carotid imaging were collated. The results of carotid
duplex ultrasound were correlated to those of CT carotid angiography (CTA) in those who had these
2 imaging modalities. . Severity of ipsilateral carotid stenosis calculations refer to NASCET method
of measurement. PSPP was used to analyse the data. Chi-square test was used for proportion differences.
RESULTS: One hundred patients were admitted with ischaemic stroke of whom 57 (57%) were
males. 47 (47%) patients were equal to or over 80 years whilst 10 patients (10%) were less than 65
years. 85 (85%) patients had duplex ultrasound, in whom 61 (71.8%) had less than 50 % stenosis, 8
(9.4%) had 50-69% stenosis and 16 (18.8%) had greater or equal to 70 % stenosis ipsilateral to the
affected hemisphere. Of the 85 patients 18 (21.2%) had CTA which was in concordance with duplex
ultrasound in 12/18 (66.7%) cases. However in 6/18 (33.3%) CTA revealed less severe carotid stenosis suggesting overestimation of the degree of carotid stenosis by duplex ultrasound. In no case
did CTA reveal more severe stenosis.
CONCLUSION: Carotid duplex ultrasound may overestimate degree of carotid stenosis compared to CTA. Significant stenosis (50-69%, >/=70% stenosis) were more common in male patients
(15/53) and 65-79 years of age group (15/40).

Background: Analysing the neurovascular unit under ischaemic conditions requires specific visualisation of constituents like endothelial cells. SMI-71, a monoclonal antibody targeting the ‘endothelial-barrier antigen’ (EBA), has been frequently applied as a marker for cerebral endothelium in
animal stroke studies, although little is known about the functional relevance of EBA on the vascular level. This study aims to further characterise EBA in experimental ischaemic stroke. Methods:
Rats underwent embolic middle cerebral artery occlusion and received intravenous injection of the
blood-brain barrier (BBB) marker fluorescein-isothiocyanate (FITC)-albumin at 4 or 24 hours. After
a one-hour circulation period, serum levels of matrix metalloproteinase (MMP)-2 and -9 were obtained, and EBA-immunoreactivity was visualised by red fluorescent carbocyanine (Cy3). BBB permeability (BBB-P) was determined in regions with increased FITC-albumin leakage, while vasculature alterations were assessed by the total number of vessels (NV), the stained area of vessels (AV)
and the vessels’ EBA content. Results: Regions with ischaemia-related decrease in BBB integrity
exhibited decreased NV and AV at 5 and 25 hours when compared to the non-affected hemisphere
(NV, p=0.02/0.05; AV, p=0.09/0.04). However, the area per vessel did not change significantly at
5 (p=0.12) or 25 hours (p=0.35), indicating lack of vessel fragmentation. Notably, EBA content of
remaining vessels tended to be increased (5/25 hours, p=0.12/0.17) and correlated inversely with
BBB-P (r=-0.60; p=0.05). In contrast, no correlation was found between MMP-2/-9 serum levels
and the vessels’ EBA content. Conclusions: Our data provide evidence for a functional relationship
between EBA and BBB-P in experimental ischaemic stroke, whereas its increase is accompanied by
an amelioration of BBB dysfunction. Hence, future research is required to clarify underlying regulatory mechanisms of EBA under (patho-)physiological conditions.
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Simple MR angiography method can assess hemodynamic impairment in patients with carotid
artery occlusion.
K.H. Choi1, J.T. Kim2, S.H. Lee3, M.S. Park4, B.C. Kim5, M.K. Kim6
Department of Neurology, Chonnam National University Hospital, Gwangju, SOUTH KOREA1, Department of Neurology, Chonnam National University Hospital, Gwangju, SOUTH
KOREA2, Department of Neurology, Chonnam National University Hospital, Gwangju, SOUTH
KOREA3, Department of Neurology, Chonnam National University Hospital, Gwangju, SOUTH
KOREA4, Department of Neurology, Chonnam National University Hospital, Gwangju, SOUTH
KOREA5, Department of Neurology, Chonnam National University Hospital, Gwangju, SOUTH
KOREA6

222 Brain imaging
Hyperdense MCA sign revisited: Utility of density and burden assessment in estimating stroke
etiology and prognosis after thrombolysis
E.M. Arsava1, O. Kursun2, E. Akpinar3, B. Erbil4, M.A. Topcuoglu5
Department of Neurology, Faculty of Medicine, Hacettepe University, Ankara, TURKEY1,
Neurology Clinic, Ankara Numune Education and Research Hospital, Ankara, TURKEY2, Department of Radiology, Faculty of Medicine, Hacettepe University, Ankara, TURKEY3, Department of
Emergency Medicine, Faculty of Medicine, Hacettepe University, Ankara, TURKEY4, Department
of Neurology, Faculty of Medicine, Hacettepe University, Ankara, TURKEY5

Background: Hyperdense MCA sign (HMCAS) is a well-established indicator of proximal MCA
occlusion in the setting of ischemic stroke. In this study, we assessed the value of HMCAS density
quantification and HMCAS burden in predicting stroke etiology and prognosis after thrombolysis.
Methods: The density of HMCAS was quantified by determination of the maximum pixel-wise
Hounsfield Unit (HU) in 88 patients with acute MCA proximal segment occlusion, 12 patients with
acute posterior circulation stroke and 44 non-stroke control subjects. All stroke cases were subjected
to intravenous or intraarterial thrombolysis. The effect of presence of HMCAS, absolute density of
Background: Visualization of the middle cerebral artery (MCA) flow on single-slab 3D time-ofHMCAS, side to side HU ratio and difference, and MCA hyperdensity burden score (MCAHBS) on
flight (TOF) MR angiography (MRA) can reflect blood flow velocity. The velocity in the middle
cerebral artery (MCA) may correlate with cerebrovascular reactivity (CVR) to acetazolamide, which stroke etiology, early recovery and long-term prognosis were determined by univariate and multivarcan be used to assess hemodynamic impairment. The purposes of the present study were to compare iate analyses.
Results: In comparison with HMCAS-negative cases, acute stroke cases with HMCAS (37.5%) had
the signal intensity of the MCA on MRA versus CVR quantified by perfusion single-photon emishigher mean thrombus HU on the symptomatic side (53.4±6.9 vs. 44.6±6.2; p=<0.01). ROC analysis
sion CT (SPECT).
demonstrated satisfactory AUC values for absolute HU (0.904), HU ratio (0.846) and HU differMethods: This study included 42 patients aged 55 to 85 years (mean age, 67 years) with occlusion
ence (0.862) for determination of HMCAS. The optimal operating points were >45 for absolute HU,
in the cervical portion of the internal carotid artery (ICA). Signal intensity of the MCA in the intracranial MRA was visually classified into the 4 grades according to the ability to visualize the MCA. >1.10 for HU ratio and >4 for HU difference. None of the HU indices had any discriminative value
for stroke etiology. Multiple regression analysis showed previously defined CTA based clot burden
SPECT-CVR was also calculated by measuring cerebral blood flow before and after acetazolamide
score (p<0.01) and the new CT-based MCAHBS (p=0.02) as significant predictors for early dramatic
challenge. Using the same method, we studied 10 subjects without ICA and MCA occlusion to obrecovery, while age (p<0.01) and baseline NIHSS (p=0.02) were the only determinants of 3-month
tain control values.
functional outcome.
Results: CVR was significantly lower in patients with MRA grade B, C, D than in those with MRA
grade A (P <0.01). When the reduced signal intensity of the MCA on MRA was defined as abnormal, Conclusions: The extent of hyperdensity within the MCA thrombus, but not ist density, was predicand when a CVR less than the mean 2 SD of control subjects was defined as reduced, MRA grading tive of early clinical response to thrombolysis. Neither HMCAS numeric indices, nor ist extent had
resulted in a 83.2% sensitivity and 77.8% specificity, with 81.0% positive predictive and 91.7% neg- value in predicting stroke etiology or long-term prognosis.
ative-predictive values to detect reduced CVR.
Conclusions: Our study demonstrates that a simple MRA method can assess hemodynamic impairment with a high positive and negative predictive value. Therefore, the results of this study suggest
that the patients of ICA occlusion with the reduced signal intensity of the MCA should be carefully
managed.
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Voxel based post-test probabilities maps to predict regions at risk of infarction following
thrombolysis
T.G. PHAN1, H. MA2, V. SRIKANTH3, B. CLISSOLD4, J. LY5
STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA1, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA2, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA3, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA4, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA5
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Arterial spin labelling versus bolus-tracking CT and MR in hyper-acute ischemic stroke
A. Bivard1, P. Stanwell2, N. Spratt3, C. Levi4, V. Krishnamurthy5, S. Davis6, M. Parsons7
University of Melbourne, Melbourne, AUSTRALIA1, University of Newcastle, Newcastle, AUSTRALIA2, University of Newcastle, Newcastle, AUSTRALIA3, University of Newcastle, Newcastle, AUSTRALIA4, John Hunter Hospital, Newcastle, AUSTRALIA5, University of Melbourne,
Melbourne, AUSTRALIA6, University of Newcastle, Newcastle, AUSTRALIA7

Arterial Spin Labeling (ASL) is a magnetic resonance perfusion imaging technique that does not
Background: The ischemic penumbra or salvageable tissue is defined by mismatch between the var- require contrast administration and thus may be more practical in hyper-acute stroke than suscepious parameters of perfusion abnormalities on computer tomography (CT) perfusion. This volume
tibility-weighted bolus-tracking perfusion imaging (PWI). However, ASL requires validation and
based approach assumes that all regions have the same risk. However, regional variation in leptome- comparison to conventional bolus contrast perfusion imaging (MR and CT) in acute ischemic stroke.
ningeal anastomoses may alter the regional risk of infarction. Hence a voxel based method may help Methods: 55 patients with acute hemispheric ischemic stroke were imaged within 6 hours of sympto clarify the fate of tissue in different brain regions. We hypothesis that the likelihood of tissue intom onset with perfusion CT followed by MRI including pASL, PWI and diffusion weighted imagfarction differs depend on the brain region and illustrate this using a voxel based approach.
ing (DWI) .Receiver Operating Characteristic (ROC) Curve Analysis was used to test the accuracy
Method: The inclusion criteria were: occlusion of middle cerebral artery (MCA) on CT angiography, of ASL in measuring the MRI DWI infarct core (b=1000), the PWI Tmax 6 seconds lesion, and the
CT perfusion (64 multirow detector/8 cm coverage) performed within 6 hours of stroke onset and
CTP Tmax 6 seconds lesion. Additionally, three neurologists were asked to independently rate the
patients receiving thrombolysis (n=30). Penumbra voxels were defined as voxels > 4 sec on mean
treatment suitability of patients based on randomly presented PWI, CTP and ASL maps and a Cotransit time (MTT) map and <2.5 ml/100 g on cerebral blood volume (CBV) map. MCA infarct was hen’s kappa coefficient was measured. Treatment criteria was set at an infarct core to penumbra ratio
defined on FLAIR images in patients with MCA occlusion. At a given voxel, we calculated the pos- of >1:1.2 mismatch(MM) for all imaging modalities. Results: ASL measures of the acute perfusion
itive likelihood ratio (PLR). Using a separate group of patients (n=28) with MCA occlusion, we cal- lesion in combination with acute DWI overestimated ’tissue at risk’ when compared to PWI Tmax
culate the pre-test odds of infarction. We combined the PLR map and the pre-test odds map to calcu- 6sec (AUC 0.72 SD 0.65 -0.81), mostly due to underestimation of blood flow in white matter. ASL
late the post-test probability of infarction following thrombolysis.
had similar accuracy when compared to a CTP Tmax >6 sec threshold (AUC 0.74 SD 0.63-0.84).
Results: Perfusion abnormalities within the MCA territory were heterogenous, reflecting the differASL lead to minimal change in automated MM classification based upon extent of PWI versus ASL
ent regions at higher risk of ischaemia. The post-test probability for the deep compartment (striatodefined tissue at risk and visual interpretation (Kappa=0.74). Discussion: pASL shows promise,
capsular region and internal watershed region) of the MCA has probability > 0.80, the immediate
however it overestimates hypoperfusion lesion volume due to low perfusion values in cerebral white
region surrounding region has probability 0.40-0.79, follow by a region with probability between
matter. ASL is clinically useful, however the acquisition requires refining (e.g. with background sup0.1-0.39 while the more distal posterior region has probability <0.1.
pression or longer ASL acquisitions)
Discussion: The deep compartment of the MCA territory has probability for infarction despite receiving thrombolysis. A voxel based approach may help to refine the zone from least likely to most
likely to infarct.
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MRI follow-up at 24 h is an accurate surrogate parameter for treatment success after thrombolysis
A.C. Ostwaldt1, I. Galinovic2, F. Große-Dresselhaus3, L. Neeb4, A. Rocco5, C.H. Nolte6, G.J.
Jungehülsing7, J.B. Fiebach8
Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, Berlin, GERMANY1, Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, Berlin,
GERMANY2, Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, Berlin,
GERMANY3, Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, Berlin,
GERMANY4, Department of Neurology, Charite Universitätsmedizin Berlin, Berlin, GERMANY5,
Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, Berlin, GERMANY6,
Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, Berlin, GERMANY7,
Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, Berlin, GERMANY8,
Center for Stroke Research Berlin (CSB), Charité-Universitätsmedizin Berlin, , 9
Background:
In acute ischemic stroke, recanalization is associated with good outcome. The time point of vessel
assessment varies between studies. The aim of this study was to evaluate whether an additional early
follow-up imaging (1-6 h after first MRI) adds prognostic benefit compared to a standard 24 h follow-up imaging.
Methods:
We analyzed data of ischemic stroke patients who underwent repeated MRI within 24 h after the
event: before thrombolysis, 1-6 h after the first image (follow-up 1) and 24 h after the first image
(follow-up 2). Lesion volumes in diffusion weighted imaging (DWI) and in fluid-attenuated inversion recovery (FLAIR), size of hypoperfused tissue by perfusion imaging (PI), and vessel status by
time-of-flight magnetic resonance angiography (TOF-MRA) were analyzed.
Results:
Forty patients (median age 71 years, median NIHSS score 8) were included. Early follow-up MRI
was performed 1.8 h to 6.5 h after the initial MRI (median 4.4 h). Eleven patients (27.5%) had no
initial vessel occlusion, 19 patients (47.5%) showed recanalization at follow-up 1 (early-recanalizers), 6 patients (15%) showed recanalization at follow-up 2 (late-recanalizers) and 4 patients (10%)
showed persistent vessel occlusion (non-recanalizers).
Early and late-recanalizers did not differ in lesion growth, perfusion deficit change, NIHSS at discharge and mRS after 90 days. Non-recanalizers showed more lesion growth, larger final lesion size
and perfusion deficit volumes, higher NIHSS at discharge and mRS after 90 days compared to the
other groups.
Conclusion:
In our cohort of 40 patients a MRI follow-up after 1-6 h seemed not to allow early prediction of tissue fate.
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Association of non-contrast CT and CT angiography with baseline clinical deficit and functional outcome. Substudy analysis of imaging from the Third International Stroke Trial (IST3)
G. Mair1, J.M. Wardlaw2, P. Sandercock3, R. Lindley4, R. von Kummer5, A.J. Farrall6
The IST-3 Collaborative Group
Western General Hospital, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, University of Sydney, Sydney, AUSTRALIA4, Dresden University Stroke Center, Dresden, GERMANY5,
University of Edinburgh, Edinburgh, UNITED KINGDOM6
Background The Third International Stroke Trial (IST-3) is a multicentre, randomised controlled trial testing intravenous thrombolysis given within 6 hours of ischaemic stroke. Pre-randomisation and
follow up brain imaging was performed for all patients and CT angiography (CTA) was additionally
obtained in some centres. We aimed to identify whether CTA improved prediction of acute clinical
deficit and late functional outcome over non-contrast CT alone. Methods We included IST-3 patients
who had: pre-randomisation (PRCT) and follow up non-contrast CT (NCCT) and baseline CTA. A
single observer (GM) analysed the images sequentially, blinded to subsequent imaging and clinical
findings. We recorded the presence of ischaemia (IST-3 score) and hyperattenuated arteries (HAS)
on PRCT, and the presence of arterial obstruction on CTA. We compared abnormal PRCT (acute
ischaemia or HAS) with abnormal PRCT +/- abnormal CTA for baseline stroke severity (National
Institutes of Health Stroke Scale – NIHSS) and disability or death on Oxford Handicap Scale (OHS
3-6) at 6 months. Results We included 234 patients (42% male, median age 81 years, IQR 71-86).
PRCT was performed at median 3.4 hours from stroke onset (IQR 2.3-4.8). Follow up NCCT was
performed within 48 hours for 92%. Abnormality was present on PRCT in 37% (95%CI 31-43%),
CTA in 40% (95%CI 34-47%), and on PRCT or CTA in 50% (95%CI 43-56%). Abnormal vs normal PRCT predicted worse NIHSS (16 vs 8, p<0.001) and worse OHS 3-6 (74 vs 45%, χ2 = 20,
p<0.001). Having either PRCT or CTA abnormal provided very similar results; worse NIHSS (16
vs 7, p<0.001) and worse OHS 3-6 (73 vs 38%, χ2 = 29, p<0.001). Neither NIHSS nor rate of OHS
3-6 were significantly different between the abnormal PRCT and abnormal PRCT with CTA groups
(p=1.000). Conclusion Including CTA in the imaging assessment of acute stroke identifies more patients with abnormal scans but this information does not alter the prediction of NIHSS or 6 month
functional outcome.

227 Brain imaging
The lacunar perfusion deficit
M.E. Wolf1, M. Griebe2, M. Kablau3, E. Fischer4, A. Gass5, M.G, Hennerici6, R. Kern7, K. Szabo8
Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY1, Department of Neurology, UniversitaetsMedizin Mannheim, University of
Heidelberg, Mannheim, GERMANY2, Department of Neurology, UniversitaetsMedizin Mannheim,
University of Heidelberg, Mannheim, GERMANY3, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY4, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY5, Department of
Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY6,
Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim,
GERMANY7, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY8
Background: Lacunar stroke is a common stroke aetiology accounting for about 20% of all ischemic
strokes. However, knowledge about the perfusion status in lacunar stroke demonstrated by magnetic
resonance (MR) perfusion imaging is scarce.
Methods: From a prospectively collected stroke database, we identified patients with acute lacunar
stroke defined by typical lesion pattern on diffusion-weighted imaging (DWI) and a comprehensive stroke work-up excluding all cases with possible concurrent aetiologies (ASCO classification). Clinical data of 86 subjects including NIHSS score and modified Rankin scale score (mRS)
at discharge and at 3 months were collected. A standardized MR imaging protocol including DWI,
FLAIR- and dynamic susceptibility contrast-enhanced perfusion imaging (PWI) was performed.
PWI studies were classified as (i) normal or as (ii) hypoperfusion corresponding to the localization
of the ischemic area.
Results: The mean age of the collective was 66 years (33 women) presenting with initial median
NIHSS score of 4 (range 0-16). The median mRS at discharge was 2 (range 0-5) and improved to
1 (range 0-4) at 3 months. In 28 patients (33%) PWI was normal; in 49 patients (57%) a hypoperfusion on PWI was detected in the corresponding acute ischemic area (see Figure for example of
striatolenticular and thalamic stroke). In 9 patients PWI could not be interpreted due to poor image
quality. The median mRS at 3 months was 0 in the subgroup with normal perfusion and 2 in the subgroup with hypoperfusion, respectively.
Conclusion: Although the lesion size in lacunar stroke is typically small, a perfusion deficit could
be detected by PWI in a large number of patients, indicating that even small perfusion abnormalities
can be identified with MRI. The extent of perfusion abnormalities assessed by MRI might have an
impact on the early course and further outcome of lacunar stroke.
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Relationships between the degree of middle cerebral artery (MCA) stenosis and the lesion patterns and mechanisms of stroke due to MCA stenosis
H.B. Chen1
the First Affiliated Hospital of SUN Yat-Sen University, Guangzhou, CHINA1
Background and purpose: In this study, we tried to reveal the relationships between the degree of
middle cerebral artery (MCA) stenosis and the lesion patterns and mechanisms of stroke due to atherosclerotic MCA disease.
Methods: We recruited 150 patients who had acute cerebral infarcts due to atherosclerotic MCA disease. Patients were divided into the moderate stenosis (stenosis 50%-69%) group (45 patients), the
severe stenosis (stenosis 70%-99%) group (70 patients), and the occlusion group (35 patients) according to the degree of MCA (M1 segment) stenosis. Infarct patterns verified by diffusion weighted
imaging (DWI) were classified as (1) single infarct: perforating artery infarct (PAI), pial artery infarct (PI), or border-zone infarct (BZI), and (2) multiple infarcts: combination of the above.
Results: Single infarct (38/45), single small PAI (20/45), any PAI (37/45), and any small PAI (22/45)
were more significantly associated with moderate MCA stenosis (P<0.05). Single BZI was more significantly associated with MCA occlusion (P<0.05). Single large PAI were more common in moderate (11/45) or severe (15/70) MCA stenosis than that in MCA occlusion (1/35) (P<0.01). PAI+PI+BZI, any BZI, and any internal BZI had a positive correlation with the severity of MCA stenosis
(P<0.05). Patients with any PI in the occlusion group (19/35) were more than those in the moderate
stenosis group (12/45) (P <0.05).
Conclusions: DWI infarct patterns have significant differences between patients with different degrees of MCA stenosis, and it implies different stroke mechanisms.
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Prediction of Post-anoxic Coma outcome using Decision Tree Analysis
T.G. PHAN1, S. SINGHAL2, H. Ma3, B. CLISSOLD4, J. LY5
STROKE AND AGING RESEARCHc, CLAYTON, AUSTRALIA1, STROKE AND AGING
RESEARCH, CLAYTON, AUSTRALIA2, STROKE AND AGING RESEARCH, CLAYTON, 3,
STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA4, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA5
Background and purpose: There are very few publications in the literature which address the role
of MR imaging in the prediction of coma outcome. Recursive partitioing is a decision tree analysis
which generate clinically intuitative pathway for arriving at a decision and is based on partitioning
predictors into binary caetgory. In this exploratory study, we evaluate the use of recursive partitioning to predict poor outcome following cardiorespiratory arrest. Methods: The inclusion criteria
were: age ≥17 years, cardio-respiratory arrest and a coma on admission (2003-2011). Ischemic injury was manually segmented from MRI scans obtained >24 hours after cardio-respiratory arrest.
Poor outcome was defined as modified Rankin score 5-6. The data was split into a training set (4/5)
and validation set (1/5). Recursive partitioning was used to develop a clinical model (R Foundation).
The accuracy of the model was measured using the area under the receiver operating characteristics curve (AUC). Results: Forty patients were included in this retrospective series(mean age ± SD
= 51.5 ± 18.9 years). Seventeen patients were assigned a good outcome ( modified Rankin score
[mRS] of 0-4 at 3 months); 23 patients were assigned a bad outcome (mRS of 5 or 6 at 3 months).
The initial recursive partitioning model for Day 2 were Glasgow Coma Score (GCS) dichotmoised
at 7 and age dichotomised at 68 year old. However when infarct volume was entered into the model,
the final model was infarct volume (≥ 6 ml), age (≥ 68 year old). This model had AUC of 0.88. At
day 7, GCS (≤10) was the only predictor of poor outcome. This model had AUC of 0.86. Conclusion: Decision tree analysis may be used to help with developing pathway for predicting coma outcome. In our small dataset, infarct volume may have a role in prediction of outcome at day 2.

230 Brain imaging
Relating ASPECTS infarct location to stroke disability in the NINDS rt-PA trial: proof of concept study using penalized logistic regression.
T.G. PHAN1, A. DEMCHUK2, V. SRIKANTH3, B. SILVER4, S. PATEL5, P.A. BARBER6, S.R.
LEVINE7, M. HILL8,
The NINDS rt-PA Stroke Study Group9
STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA1, HOTCHKISS BRAIN INSTITUTE, CALGARY, CANADA2, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA3, BROWN UNIVERSITY, RHODE ISLAND, USA4, HENRY FORD HOSPITAL, WAYNE
STATE, USA5, HOTCHKISS BRAIN INSTITUTE, CALGARY, CANADA6, THE STATE UNIVERSITY OF NEW YORK, BROOKLYN, USA7, HOTCHKISS BRAIN INSTITUTE, CALGARY,
CANADA8, The NINDS rt-PA Stroke Study Group, , USA9
Background and Purpose: The Alberta stroke programme early CT score (ASPECTS) on head CT
representing the extent of early brain ischemia has been shown to be useful for predicting stroke
outcome. In this exploratory analysis we hypothesized that infarct location as represented by the individual ASPECTS region may be independently related to disability. Methods: ASPECTS scores
from the baseline CT scans of The National Institute of Neurological Disorders (NINDS) rt-PA
Stroke Study were obtained. The readers were blind to outcome and clinical information except
symptom laterality. Due to the collinearity (relatedness) between the ASPECTS regions, we used
penalized logistic regression (PLR) to determine the independent associations of exposures (recombinant tissue plasminogen activator (rt-PA), demographic variables (age and sex), and imaging (ASPECTS location) with poor outcome as defined by modified Rankin Score (mRS) of ≥ 2. Penalized
logistic regression is an analytic tool which can handle data when collinearity is present. It provides
results in terms of β coefficient related to specific infarct locations in a manner that is intuitively understood by clinicians. Results: In 607/624 subjects with ASPECTS readings, variables significantly
associated with poor outcome included: interactions between ASPECTS M6 region (primary motor
cortex/parietal lobe and adjacent white matter) and age (p = 0.004), lentiform nucleus and age (p=
0.007), and blood sugar level and age (p = 0.01). The model suggested that as the patient become
older, involvement of either M6 or lentiform nucleus slightly increased the odds of disability. However, the predominant effect was driven by rt-PA which reduced the odds of poor disability (β coefficient -0.515, p=0.003). This may explain why certain patients have potentially smaller gains from
rt-PA treatments. Conclusion: At an older age, specific infarct locations are associated with a greater
degree of disability.
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Enlarged perivascular spaces in cerebral amyloid angiopathy
A. Charidimou1, Z. Jaunmuktane2, JC. Baron3, P. Varlet4, A. Peeters5, H.R. Jäger6, S. Brandner7,
D.J. Werring8

232 Brain imaging
Quantitated T1 and T2 MRI in acute ischemic stroke: A step towards a “Tissue Window”
Therapeutic Paradigm
S. Mishra1, R. Kosior2, V. Nambiar3, S. Bal4, R. Frayne5, M.L. Lauzon6, U. Tuor7, P.A. Barber8

Stroke Research Group, UCL Institute of Neurology and The National Hospital for Neurology
and Neurosurgery, Queen Square, London, UNITED KINGDOM1, Division of Neuropathology
and Department of Neurodegenerative Disease, UCL Institute of Neurology, Queen Square, London,
UNITED KINGDOM2, Department of Clinical Neurosciences, University of Cambridge, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM3, Department of Neuropathology, Hospital
Sainte-Anne, and University Paris Descartes, Paris, FRANCE4, Department of Neurology, Cliniques
Universitaires UCL Saint Luc, Avenue Hippocrate, Brussels, BELGIUM5, Lysholm Department of
Neuroradiology, UCL Institute of Neurology and National Hospital for Neurology and Neurosurgery, London, UNITED KINGDOM6, Division of Neuropathology and Department of Neurodegenerative Disease, UCL Institute of Neurology, Queen Square, London, UNITED KINGDOM7, Stroke
Research Group, UCL Institute of Neurology and The National Hospital for Neurology and Neurosurgery, Queen Square, London, UNITED KINGDOM8

Calgary Stroke Program, Foothills Medical Centre, University of Calgary, Calgary, CANADA1, Siemens Family MR Centre, Foothills Medical Centre, University of Calgary, Calgary, CANADA2, Calgary Stroke Program, Foothills Medical Centre, University of Calgary, Calgary, CANADA3, Health Sciences Centre, University of Manitoba, Winnipeg, CANADA4, Siemens Family MR
Centre, Foothills Medical Centre, University of Calgary, Calgary, CANADA5, Siemens Family MR
Centre, Foothills Medical Centre, University of Calgary, Calgary, CANADA6, Siemens Family MR
Centre, Foothills Medical Centre, University of Calgary, Calgary, CANADA7, Calgary Stroke Program, Foothills Medical Centre, University of Calgary, Calgary, CANADA8

Background:
The “time window” paradigm restricts availability of acute stroke therapies, and concerns remain
over potentially devastating hemorrhagic transformation. We hypothesize that quantitative (q) MRI
T1 and T2 provides an index of stroke severity, predicting response to treatment stratified by the
Background: Cerebral amyloid angiopathy (CAA) is a common age-related small vessel disease,
“tissue properties” of ischemic brain.
associated with lobar intracerebral haemorrhage (ICH) and cognitive impairment. The gold standard Methods:
for CAA diagnosis is histopathological analysis; new non-invasive diagnostic markers are therefore Acute ischemic stroke patients with confirmed middle cerebral artery occlusion on CT Angiography
needed. We investigated enlarged perivascular spaces (EPVS) on MRI - a recently-recognized indi- were imaged with MRI (3T) within 6 hours of symptom onset and at 24 hours. T1 mapping was percator of small vessel disease. We tested the hypothesis that the prevalence of more severe centrum
formed based on a 3D-GRE-LL sequence (22 phases, FA/TI/TR = 3.5 degree/13 ms/3 ms) or a DESsemiovale EPVS would be higher in patients with CAA compared to patients with non-CAA related POT1 sequence (two SPGR acquisitions, FA =4 ms and FA = 18 ms, with TR = 7.5 ms). T2 mapping
spontaneous ICH.
was performed using CPMG sequence (eight echo times, 30 ms to 240 ms) or 16 echo times (15 to
Methods: We analysed consecutive patients with histopathologically confirmed CAA and patients
240 ms). Volumetric and absolute value analysis of the infarct core was conducted on the ADC, T1
with spontaneous ICH but no evidence of CAA on histopathology, as a control group. EPVS were
and T2 maps.
rated on axial T2-weighted MR images in basal ganglia and centrum semiovale using a validated
Results:
4-point visual rating scale. The sensitivity and specificity of existing diagnostic criteria for patholog- Fourteen patients were included. Median NIHSS was 15. Median time from onset to first MRI was
ically proven CAA with and without the addition of severe centrum semiovale EPVS were calculat- 228 min (IQR-177). Eleven had detectable ADC lesions; median infarct volume on ADC increased
ed.
from 13 ml (37) at baseline to 29 ml (66) at 24 hrs. Distinct differences in qT1 and qT2 evolution
Results: A total of 15 CAA patients and 10 control non-CAA ICH patients were included in our
were observed. Eight (57%) patients showed early T1 changes on the initial MRI (Image1). These
study. Severe centrum semiovale EPVS were present in 12/15 (80%) patients with CAA compared
changes reversed in 3 patients at 24 hours (Image2). The median absolute ipsi-contralateral T1 value
to 1/10 (10%) controls (p=0.001). There was no difference in the prevalence basal ganglia EPVS in was 314 ms (322) at baseline and 42 ms (236) at 24 hrs. For T2, median absolute ipsi-contralateral
the two groups. The “classic” Boston criteria showed a sensitivity of 92.9% (95% CI 66–99.8%),
values were 23 ms (25) at baseline and 39 ms (34) at 24 hrs.
while inclusion of centrum semiovale EPVS score >20 in the criteria increased their sensitivity to
Conclusion:
100% (95% CI 76.8–100%) (not statistically significant) without lowering the specificity.
This study shows the presence of qT1 and qT2 changes in acute ischemic stroke. Presence of qT2
Conclusion: Our data suggest that severe centrum semiovale EPVS are a promising new neuroimconcomitant to reduced ADC suggests the existence of both cytotoxic and vasogenic edema. These
aging marker to aid the in vivo diagnosis of CAA. These findings require confirmation in larger co- findings suggest qMRI can define ischemic “tissue properties”, and may help in determining stroke
horts with pathological verification of CAA, to determine whether this marker usefully increases the severity and the risk of hemorrhagic transformation.
sensitivity of current diagnostic criteria.
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Are silent ischemic infarcts in cerebral amyloid angiopathy associated with subarachnoid
hemorrhage ?
C. JOIN-LAMBERT1, J. HODEL2, R. TAMAZYAN3, S. GERBER4, M. BRUANDET5, M. ZUBER6
Stroke Center, Hôpital Saint-Joseph and Paris Descartes University, Paris, FRANCE1, Department of Radiology, Hôpital Saint-Joseph, Paris, FRANCE2, Stroke Center, Hôpital Saint-Joseph and
Paris Descartes University, Paris, FRANCE3, Department of Radiology, Hôpital Saint-Joseph, Paris,
FRANCE4, Stroke Center, Hôpital Saint-Joseph and Paris Descartes University, Paris, FRANCE5,
Stroke Center, Hôpital Saint-Joseph and Paris Descartes University, Paris, FRANCE6
Background :
Silent ischemic infarcts have been seldom reported in cerebral amyloid angiopathy (CCA) but little
is known about prevalence and mechanisms. Whether these ischemic lesions could be associated
with markers of CCA such as microbleeds and convexal subarachnoid hemorrhage (SAH) deserve
some attention because of putative implications for prognosis and prevention.
Methods :
We performed a retrospective MRI analysis in 25 consecutive CCA patients. MRI was performed at
time of CCA diagnosis. DWI sequences (optimized DWI in 13) were acutely inspected for infarcts
and gradient-echo sequences (susceptibility-weighted angiography –SWAN- in 9) for all types of
hemorrhages. Clinical data were also listed for all patients.
Results :
Silent ischemic infarcts were present in 14 (56%) of the patients, for a total of 32 ischemic spots (1
to 7 spots per patient, 7 patients with 1 spot). Two third of the spots were located in the cortex. Patients with silent ischemic infarcts had no difference in age (79.1 y +/- 6.2), gender (64% female) or
conventional vascular risk factors compared with those without. On the radiological point of view,
small infarcts were not clearly associated with the presence of microbleeds, while convexal SAH
was more frequently observed in patients with infarcts (11/14, 79%) than in those without (4/11,
36%, p=0.07). Among the 5 patients with 3 silent ischemic infarcts or more, SAH was observed in
4. Spots were close to convexal SAH in 4 cases.
Conclusion :
Pathologic studies suggest that cortical or subcortical microinfarctions are common in advanced
CAA (37% to 100%). In this pilot study, prevalence of silent ischemic infarcts reached 56% and
seemed to be associated with convexal SAH. Whether SAH could favour appearance of the ischemic lesions in CCA patients remains to be settled. Optimized MRI could provide the opportunity to
better visualize this type of lesions, leading to new insights into the cognitive prognosis of patients.

Poster Session Red

409

22. European Stroke Conference
234 Brain imaging
IMPACT OF MIDDLE CEREBRAL ARTERY HYPERDENSITY ON PROGNOSIS AFTER
THROMBOLYSIS IN ACUTE ISCHEMIC STROKE. ANALYSES OF A COHORT OF PATIENTS FROM THE SYNTHESIS EXPANSION TRIAL
S. Lanfranconi1, C. Motto2, P. Doneda3, M. Piano4, F. Casoni5, F. Muscia6, A. Saletti7, L. Tancredi8, E. Agostoni9, A. Ciccone10
for Synthesis Expansion Investigators
Neurology - Ospedale Policlinco, Milano, ITALY1, Stroke Unit AO Niguarda Ca’ Granda, Milano,
ITALY2, Neuroradiology AO Niguarda Ca’ Granda, Milano, ITALY3, Neuroradiology AO Niguarda
Ca’ Granda, Milano, ITALY4, Ospedale di Baggiovara, Modena, ITALY5, Ospedale Valduce, Como,
ITALY6, Ospedale S. Anna, Ferrara, ITALY7, Ospedale S. Anna, Como, ITALY8, Neurologia-Stroke
Unit AO Niguarda Ca’ Granda, Milano, ITALY9,Ospedale Poma, Mantova, ITALY10
Background: Middle cerebral artery (MCA) hyperdensity is an early marker of stroke whose prognostic value is still unclear. The aim of our study was to evaluate the prognostic value of early CT
signs of acute ischemia in a cohort of patients with acute ischemic stroke patients treated with intravenous (IV) t-PA or endovascular treatment. Methods: We analyzed the baseline CT of 147 patients
prospectively included in the Synthesis Expansion study, a randomised multicenter controlled trial
on fast-track endovascular treatment compared to IV t-PA for acute ischemic stroke. Early CT signs
of acute ischemia, including MCA and carotid artery hyperdensity, lentiform nucleus obscuration,
loss of white/gray matter differentiation, sulcal effacement, and clinical outcome (7-day NIHSS,
90-day mRS) were evaluated. Favorable outcome was defined as 90-day mRS score </=1. All patients had basal and control CT scans on 2 to 7 days. The presence of early CT signs of ischemia
was agreed by two different observers blinded to treatment allocation and clinical outcome. Results:
The presence of at least one early change of cerebral ischemia was observed in 21 patients (45%)
with favorable outcome and in 57 (62%) with unfavorable outcome (p=0.070). Lentiform nucleus
obscuration was observed in 7 (15%) vs 26 (28%) patients, respectively (p=0.095); loss of white/
gray matter differentiation in 16 (34%) vs 35 (38%, p=0.708), and sulcal effacement in 11 (23%) vs
28 (30%, p=0.424). MCA hyperdensity was observed in 11 (23%) vs 41 (45%) patients, and was the
only early radiological sign associated with unfavorable outcome (p=0.02). MCA hyperdensity was
also associated to hemorrhagic transformation of infarct (OR 2.4; 95%CI 1.1-5.2; p=0.021). Conclusion: Among early radiological signs of ischemia MCA hyperdensity was the only predictor of poor
outcome in patients with acute stroke treated with thrombolysis.
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Brain MRI findings in patients with uncomplicated arterial hypertension grade 1-2
E.V. Gnedovskaya1, A.G. Amintayeva2, Y.Y. Varakin3, M.V. Krotenkova4, R.N. Konovalov5, G.V.
Gornostaeva6, M.E. Procopovich7, M.A. Kravchenko8, O.S. Andreeva9, A.V. Kadykov10, E.V. Oshchepkova11, N.V. Lazareva12, M.M. Tanashyan13, Z.A. Suslina14
Research Center of Neurology, Moscow, RUSSIAN FEDERATION1, Research Center of Neurology, Moscow, RUSSIAN FEDERATION2, Research Center of Neurology, Moscow, RUSSIAN
FEDERATION3, Research Center of Neurology, Moscow, RUSSIAN FEDERATION4, Research
Center of Neurology, Moscow, RUSSIAN FEDERATION5, Research Center of Neurology, Moscow,
RUSSIAN FEDERATION6, Research Center of Neurology, Moscow, RUSSIAN FEDERATION7,
Research Center of Neurology, Moscow, RUSSIAN FEDERATION8, Research Center of Neurology, Moscow, RUSSIAN FEDERATION9,
Research Center of Neurology, Moscow, RUSSIAN FEDERATION10, Russian Cardiology Complex, Moscow, RUSSIAN FEDERATION11, Russian Cardiology Complex, Moscow, RUSSIAN
FEDERATION12, Research Center of Neurology, Moscow, RUSSIAN FEDERATION13, Research
Center of Neurology, Moscow, RUSSIAN FEDERATION14
Background: Studying correlations between brain MRI findings and arterial hypertension (HTN) attributes is necessary for clarifying mechanisms of vascular encephalopathy.
Methods: 89 patients (50-65 years old, mean 57) with uncomplicated HTN grade 1-2 were examined. Persons with cerebrovascular events, severe carotid atherosclerosis, heart diseases, and traumatic brain injury, were excluded. MRI imaging was done on Magnetom
Symphony 1.5 Tesla (Siemens). 24 hours blood pressure (BP) monitoring was done by MDP NS 02
system.
Results: Mean duration of diagnosed HTN was 12+/-9 years. No brain MRI findings was in 25 patients (30%). Multifocal scattered hyperintense signal changes in subcortical and periventricular
white matter on T2 and T2-FLAIR were found in 60 (69%). Number of focal changes <=5 observed
in 35 of 60 cases. Virchow-Robin spaces were identified in 54 (61%). Silent lacunar infarcts – 6 cases (7%), leukoaraiosis – 6 cases (7%). Widening of subarachnoid spaces - 17 cases (19%), ventricular dilatation - 20 (22%). Following correlations (Kendall) were found: identified Virchow-Robin
spaces and increased variability of systolic BP (r=0.25; p=0.0009), age (r=0.16; p=0.025), duration
of HTN (r=0.17; p=0.01), pulse pressure (r=0.16; p=0.03); Widening of subarachnoid spaces and
systolic/ pulse BP (r=0.2; p=0.005), (r=0.26; p=0.0004), duration of HTN (r=0.19; p=0.01), grade of
HTN (r=0.17; p=0.02); silent lacunar infarcts and HTN grade (r=0.22; p=0.002); T2 and T2-FLAIR
white matter hyperintensities and duration of HTN (r=0.13; p=0.06); Silent lacunar infarcts and
history of hypertensive emergencies (r=0.17; p=0.018), grade of HTN (r=0.22, p=0.002), degree of
nighttime lowering of BP (r=-0.2; p=0.006), increased daytime variability of systolic BP (r=0.17,
p=0.01).
Conclusions: most of the hypertensives have brain MRI findings correlated with different HTN attributes. Studying of these correlations can be used for more précised prediction of cerebrovascular
disease.
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Fluid-attenuated inversion recovery hyperintense vessels in posterior cerebral artery infarction
K.D. Seo1, H.I. Kim2, K.O. Lee3, K.Y. Lee4

237 Brain imaging
DTI correlates of cognition and hand function in acute subcortical stroke patients – an exploratory study
D. Pinter1, M. Loitfelder2, T. Gattringer3, C. Langkammer4, G. Reiter5, F. Fazekas6, C. Enzinger7

Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, SOUTH KOREA1, Department of Neurology, Gangnam Severance Hospital, Yonsei
University College of Medicine, Seoul, SOUTH KOREA2, Department of Neurology, Konyang University College of Medicine, Daejon, SOUTH KOREA3, Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, SOUTH KOREA4
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University Graz, Graz, AUSTRIA3, Medical University Graz, Graz, AUSTRIA4, Medical University Graz, Graz, AUSTRIA5, Medical University Graz, Graz, AUSTRIA6, Medical University Graz,
Graz, AUSTRIA7

Background: Recovery of motor function after subcortical stroke has been shown to be related to the
Background and Purpose: Fluid-attenuated inversion recovery hyperintense vessels (FHVs) are fre- integrity of the ipsilesional corticospinal tract (CST), but it is still unclear whether there are remote
quently observed in patients with acute cerebral infarction accompanied by arterial occlusion or sig- effects on other white matter tracts with impact on cognition. We here used diffusion tensor imaging
nificant stenosis of anterior circulation. FHVs have not been studied in the posterior cerebral artery
(DTI) to test relationships between white matter microstructure, cognition and motor function after
(PCA), so we investigated the prevalence of FHVs and the clinical significance in patients with PCA stroke.
territory infarction.
Methods: We investigated patients with small acute subcortical strokes leading to mild hemiparesis
Materials and Methods: In this retrospective study, patients with PCA territory infarction who under- (n=9, aged between 46 and 74 years) and compared findings to age-matched healthy controls (HC;
went MRI within 1 week after symptom onset were enrolled. The FHVs were graded by the extent
n=14). All participants underwent neuropsychological testing (memory, verbal fluency and attenand location. The clinical outcome between groups of patients based on FHV grading was compared tion), assessment of hand function and brain MRI at 3.0 Tesla (T1, FLAIR and DTI). We compared
using the National Institutes of Health Stroke Scale (NIHSS). Among the PCA occlusion patients,
fractional anisotropy (FA) values between patients and HC and, within stroke patients, between the
infarction volume was compared between the two groups with and without distal FHVs.
lesioned and unlesioned hemispheres. Region of interest (ROI) analyses, including the CST and the
Results: FHVs were observed in 25 (28.7%) out of 87 patients and in 65.7% of 35 patients with sig- genu of the corpus callosum (CC) were computed.
nificant arterial stenosis and occlusion. Eighteen patients had occlusion of the PCA, and the NIHSS Results: As expected, patients showed worse motor function of the affected hand compared to HC
score was significantly improved in patients with distal FHVs compared to the others (2.00 ± 2.18
(nine Hole Peg test: 32 vs. 22; p<.05), but they also showed decreased attention (Trail Making B
vs. 0.56 ± 1.01, p = 0.04). The infarction volume was smaller in the distal FHV group than in the
test: 126 vs. 96; p<.05). In patients, lower FA in the ipsilesional CST, splenium of CC, and inferior
others, but the difference was not statistically significant.
longitudinal fasciculus compared to HC was found (TFCE, p<.10). Hand function correlated with
Conclusions: FHVs are detected in patients with PCA territory infarction, especially those with a
FA of the ipsilesional CST (r=-0.45; p<.05). Within stroke patients, ROI analyses showed reduced
PCA occlusive lesion. FHVs can be used as an imaging marker of PCA occlusion. Further study is
FA in the ipsilesional (0.42) compared to the contralesional CST (0.56; p<.05). In addition, in the
needed to elucidate the clinical meaning of FHVs.
patients, higher FA in the genu of the CC correlated with better cognitive function (r=0.74-0.86;
p<.05), but not with hand function.
Conclusion: These results suggest that DTI represents a valuable tool to assess not only direct damage to the major motor tracts after stroke, but also to capture remote effects on white matter tracts
correlating with cognitive function.
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Stent recanalization improves delayed hemodynamic response and amplitude of the BOLD
signal in patients with severe carotid stenosis.
K. C. Mazzetto Betti1, R. F. Leoni2, L.H Castro-Afonso3, A. C. Santos4, D. G. Abud5, J. P. Leite6,
O. M. Pontes-Neto7
University of Sao Paulo, Ribeirao Preto, BRAZIL1, University of Sao Paulo, Ribeirao Preto,
BRAZIL2, University of Sao Paulo, Ribeirao Preto, BRAZIL3, University of Sao Paulo, Ribeirao
Preto, BRAZIL4, University of Sao Paulo, Ribeirao Preto, BRAZIL5, University of Sao Paulo, Ribeirao Preto, BRAZIL6, University of Sao Paulo, Ribeirao Preto, BRAZIL7

239 Brain imaging
Advanced MRI sequences in the acute evaluation of transient ischaemic attack (TIA) – a comparison between DTI, DWI and ASL including 8 weeks follow-up scans: pre-liminay results
from the Copenhagen TIA-MRI-study.
H. Christensen1, J. Marstrand2, C. Ovesen3, J. Damm4, A. Christensen5
Bispebjerg hospital, Copenhagen, DENMARK1, Bispebjerg hospital, Copenhagen, DENMARK2,
Bispebjerg hospital, Copenhagen, DENMARK3, Bispebjerg hospital, Copenhagen, DENMARK4,
Bispebjerg hospital, Copenhagen, DENMARK5

Background:
DWI detects ischaemia in app. 30 % of patients with clinical TIA. We aimed to compare the sensiBackground and Purpose: Cerebrovascular reactivity (CVR) has been suggested as an independent
tivity of DTI, DWI and ASL in the detection of acute ischaemia and further to investigate if chronic
predictor of stroke in patients with severe carotid stenosis. Functional MRI (FMRI) can be used to
ischaemic changes after 8 weeks in the form of gliosis always follow.
assess CVR in the anterior territory at the microvasculature level, by the analysis of temporal param- Methods:
eters and amplitude of BOLD signal. We aim to analyse BOLD signal from the ipsilateral (IH) and
The first 40 consecutive patients included during first 3 months of an MRI-protocol (DWI, DTI and
contralateral hemispheres (CH) induced by auditory stimulus patients with symptomatic carotid ste- ASL within 72 hours of symptoms) and 8 weeks follow-up protocol (T2 and DWI). Patients were
nosis, under three different levels of hypercapnic stress before and after stenting recanalization.
included by stroke consultants. Lesion volumes on DWI, DTI and follow-up T2 were compared.
Methods: We evaluated twenty patients with unilateral severe symptomatic carotid stenosis. FMRI
Hyper-or hypoperfusion on ASL was recorded. One senior neuro-radiologist assessed the sequences
protocol was undertaken one week before and three months after the endovascular intervention.
in random order to prevent bias.
Subjects were submitted to auditory stimulus (3s) under normocapnia (baseline) and with EtCO2
Results:
increase of 5 and 10mmHg. The images were acquired with a 3T Philips MR, pre-processed and the Fourteen patients had acute ischaemic lesions: 2 in the posterior fossa and 12 in the cerebral hemiBOLD parameters were analysed.
spheres corresponding to 35% of referred patients. Thirteen of these developed gliosis in the affectResults: Before the stent, the averaged BOLD signal hemodynamic response of the IH was delayed
ed area and of these 1 was noted only on DTI and 1 only as post ischemic hyper perfusion on ASL.
compared to the CH. The BOLD signal amplitude in IH was diminished at baseline and at the first
The mean lesion volume was 1.2mL. Mean difference between volume on DWI and gliose volume
level of hipercapnia (p<0.05). Area under the BOLD curve from IH was decreased compared to CH. (T2) was 0.42mL =71% and between DTI and gliose volume (T2) 0.29 mL=40% ; this difference
After stenting, all the temporal parameters of the hemodynamic response improved in IH compared was significant (p=0.042).
to the pre-stent condition: onset (p<0.05); full width at half a maximum (p<0.05); and time to peak
Conclusions:
(p<0.05). Amplitude and area under curve of BOLD signal increased in both the first (p<0.05) and
These preliminary results indicate that TIA causes a gliosis lesion consistently, and that the initial
second level (p<0.05) of hipercapnia. The BOLD signal differences between the hemispheres disap- lesion as well as the extent of the permanent changes is better described using DTI. ASL seems to be
peared after stenting.
able to contribute to the detection of TIA as perfusion changes may be the sole MRI-sign in some
Conclusion: Stent recanalization of severe carotid stenosis improve delayed hemodynamic response patients increasing detection rates with 5%.
and decreased amplitude of the ICH BOLD signal, suggesting that improving cerebrovascular vasoreactivity may be an important mechanism to decrease the risk of stroke after carotid revascularization procedures.
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Utility of time-intensity curve of perfusion-weighted images to find acute stroke patients in
whom endovascular reperfusion therapy can improve their long-term clinical outcome
M.N. Nakazaki1, T.M. Mori2, T.I. Iwata3, Y.M. Miyazaki4, Y.T. Takahashi5
Department of Stroke treatment, Shonan Kamakura General Hospital, stroke center,, kamakura, JAPAN1, Department of Stroke treatment, Shonan Kamakura General Hospital, stroke center,
kamakura, JAPAN2, Department of Stroke treatment, Shonan Kamakura General Hospital, stroke
center, kamakura, JAPAN3, Department of Stroke treatment, Shonan Kamakura General Hospital,
stroke center, kamakura, JAPAN4, Department of Stroke treatment, Shonan Kamakura General Hospital, stroke center, kamakura5

241 Brain imaging
Dual transcranial direct current stimulation on primaary motor cortex by fMRI
K.L. Joa1, J.H. Min2, W.H. Kim3, Y.I. Shin4
Department of Rehabilitation Medicine, Pusan National University School of Medicine, Yangsan-si, SOUTH KOREA1, Department of Rehabilitation Medicine, Pusan National University
School of Medicine, , SOUTH KOREA2, Department of Rehabilitation Medicine, Pusan National
University School of Medicine, , SOUTH KOREA3, Department of Rehabilitation Medicine, Pusan
National University School of Medicine, , SOUTH KOREA4

Background: Transcranial direct current stimulation (tDCS) has been reported as an effective method for manipulating human brain exciatbility through continuous application of a weak direct cur<Background>MR-perfusion-weighted images (PWI) are used in an acute stroke setting, however,
rent on the scalp. The effect of tDCS varies depending on the polarity of the electrode; anodal polarit remains unclear how to find patients in whom endovascular reperfusion therapy (ERT) can imization increases cortical excitability, whereas cathodal polarization decreases it. Also, simultaneous
prove their long-term clinical outcome. The purpose of our study was to investigate the relationdual tDCS produced an additive effect to facilitate motor performance in the hand. In this study, we
ship between time intensity curve (TIC) type of PWI and clinical outcome and to find the TIC type
observed modulation of motor networks induced by dual tDCS in healthy subjects using functional
appropriate to ERT.<Methods> Included in our retrospective analysis were acute ischemic stroke
MRI (fMRI).
patients 1) who admitted to our institution from January 2004 to September 2012 with severe neuMethods: Twelve right handed healthy participants (Mean age: 25.6 years, 6 male) underwent two
rological deficit (NIHSS≧8), 2) who underwent emergency MRI study including DWI, PWI, and
stimulation conditions: 1) Real dual-hemisphere – with anodal tDCS over right primary motor corMRA, which suggested internal carotid artery or the middle cerebral artery (MCA) occlusion, and
tex (M1) 2) Sham tDCS. Before and after tDCS, fMRI were performed while both finger tapping
3) who underwent ERT from three to eight hours from onset. We investigated patient’s baseline
task were performed in a conventional block design. Participants performed a finger-sequencing task
characteristics, TIC type, successful recanalization defined as TICI 2B or 3, and 3-month modified
with the non-dominant hand before and after real and sham stimulation outside MR scanner.
Rankin scale (3M-mRS). TICs were generated on region of interests set at symmetrical positions of Results: In the real tDCS session, there was similar activation pattern before and after stimulation
the bilateral MCA territories. According to the time to peak (TP) and the peak signal (PS) comparing during right hand task. When fMRI images between the real and sham tDCS sessions were comthe affected side (a) with the contralateral side (c), we classified TIC pattern into four types, type 1: pared, there was no significant interaction in motor network. In the real tDCS session, there was
TPa>TPc and PSa<PSc/2, type2: TPa>TPc and PSc/2≦PSa<PSc, type 3:TPa＞TPc and PSa≧PSc,
increased activation in right M1 and decreased activation in left M1 and both SMA during left hand
and type 4: TPa=TPc. We defined favorable clinical outcome as 3M-mRS of 0 to 2, and assessed
task. When fMRI images between the real and sham tDCS sessions were compared, the real tDCS
the relationship between successful recanalization and favorable clinical outcome in each type of
session showed significantly increased activation in the both SMA and left M1 in motor network
TIC, respectively. <Results> Fifty-five patients were analyzed. There were 10, 30, 15, and 0 patients after applying tDCS. After real tDCS, there was significant improvement in reaction time and movein TIC type 1, 2, 3, and 4. In TIC type 1,2, and 3 groups, 5 (50%), 19 (63%) and 7 (47%) patients
ment accuracy in finger-sequencing task (p<0.05).
obtained successful recanalization, respectively, and 0, 10 (33%) and 2 (13%) patients achieved faConclusions: Simultaneously dual tDCS over bilateral M1 modulated functional motor networks
vorable clinical outcome, respectively. Among 19 patients who obtained successful recanalization
during motor task. Effective modulation of functional networks by dual tDCS might be a determiin TIC type 2, 10 (53%) patients had favorable clinical outcome (P<0.01).<Conclusion> Only in pa- nant to obtain functional improvements in healthy persons by direct or distant effect.
tients with TIC type 2, successful recanalization was significantly correlated with a favorable longterm clinical outcome.
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Hyperacute fingerprinting: CT brain machine-learning predicts response to thrombolysis
P. Bentley1, J. Ganesalingam2, A. Dias3, A. Mehta4, P. Sharma5, O. Halse6, D. Rueckert7
Imperial College London, London, UNITED KINGDOM1, Imperial College London, London,
UNITED KINGDOM2, Imperial College London, London, UNITED KINGDOM3, Imperial College London, London, UNITED KINGDOM4, Imperial College London, London, UNITED KINGDOM5, Imperial College London, London, UNITED KINGDOM6, Imperial College London, London, UNITED KINGDOM7
Background: Thrombolysis is the principle treatment of acute ischemic stroke, but is associated
with an adverse event rate of upto 10%, mostly due to haemorrhage that can be fatal. Being able to
predict who will come to harm should improve patient selection, resulting in enhanced overall effectiveness. Although certain recognized hyperacute imaging features may hold prognostic value, these
can be difficult to quantify, and are unlikely to be exhaustive. Here we show how pattern-recognition techniques applied to hyperacute CT can help predict thrombolysis-induced hemorrhage.
Methods: Data from 98 ischemic strokes treated with thrombolysis were obtained, comprising: 11
with, and 87 without, subsequent symptomatic haemorrhage. Admission CT brains were spatially
normalized; 190,000 2mm3 brain voxels extracted, and intensities normalized. This provided input
to a support vector machine (SVM) that classified treatment outcomes dichotomously. Performance
was assessed by a cross-validation method in which patients were repeatedly split into training sets
of 88, and test sets of 10, with each test set always having only one haemorrhage (550 runs). Test
subjects were ranked according to likelihood of haemorrhage as estimated by the SVM, with only
the 1st rank subject being a predicted haemorrhage (assuming 10% event rate).
Results: Of the 11 patients who haemorrhaged, 5 were consistently and correctly predicted by the
SVM as the most likely out of ten treated patients to do so (permutation test: p<1.exp-6). Importantly, there were no features on manual inspection of any of their hyperacute scans indicative of haemorrhage risk (e.g. low ASPECTS score). Furthermore, a logistic regression model of haemorrhage
using established predictors was not significant in our sample.
Conclusion: Machine learning applied to hyperacute stroke imaging can contribute to patient selection for thrombolysis. Ongoing work aims to integrate imaging with clinical data and utilise CT perfusion.

Figure. A. In the real tDCS session, there was increased activation in right M1 and decreased
activation in left M1 and both SMA during left hand task. B. When fMRI images between the real
and sham tDCS sessions were compared, the real tDCS session showed significantly increased activation in the both SMA and left M1 in motor network after applying tDCS.
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How specific for the ischemic penumbra is 18F-fluoro-misonidazole (FMISO) PET?
J.A. Alawneh1, R.R. Moustafa2, U. Jensen-Kondering3, S.T. Marrapu4, R.S. Morris5, F.I Aigbirhio6,
T.D Fryer7, T.A. Carpenter8, E.A. Warburton9, J.C. Baron10

244 Brain imaging
Tissue outcome in acute ischemic stroke: how useful is perfusion?
G.W.J. Harston1, T. Okell2, M. Chappell3, N. Blockley4, Y.K. Tee5, J. Levman6, I. Reckless7, G.
Pope8, F. Sheerin9, M. Cellerini10, N. Rane11, P. Jezzard12, S. Payne13, J. Kennedy14

Department of Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM1, Department of Clinical Neurosciences, University of Cambridge, Cambridge, UNITED
KINGDOM2, Department of Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM3, Department of Clinical Neurosciences, University of Cambridge, Cambridge,
UNITED KINGDOM4, Department of Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM5, Department of Clinical Neurosciences, University of Cambridge,
Cambridge, UNITED KINGDOM6, Department of Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM7, Department of Clinical Neurosciences, University of
Cambridge, Cambridge, UNITED KINGDOM8, Department of Clinical Neurosciences, University
of Cambridge, Cambridge, UNITED KINGDOM9,
Department of Clinical Neurosciences, University of Cambridge and Inserm U894, Universite Paris
Descartes, Cambridge/Paris, UNITED KINGDOM10

University of Oxford, Oxford, UNITED KINGDOM1, University of Oxford, Oxford, UNITED
KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford, Oxford,
UNITED KINGDOM4, University of Oxford, Oxford, UNITED KINGDOM5, University of Oxford,
Oxford, UNITED KINGDOM6, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM7, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM8, Oxford University
Hospitals NHS Trust, Oxford, UNITED KINGDOM9,
Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM10, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM11, University of Oxford, Oxford, UNITED KINGDOM12, University of Oxford, Oxford, UNITED KINGDOM13, University of Oxford, Oxford,
UNITED KINGDOM14

Background: Mapping the penumbra in acute stroke is of considerable clinical interest. Compared
to gold-standard oxygen-15 PET, FMISO is a straightforward method. High FMISO uptake, which
reflects tissue hypoxia, is assumed to be specific for the penumbra. However, recent animal data
suggest it might also occur outside the latter. The aim of this clinical study was to examine i) the topography of abnormal FMISO uptake in relation to the oligemia and core; and ii) the local perfusion
correlates of FMISO uptake.
Methods: Patients with severe anterior circulation stroke and extensive penumbra on CT or MR perfusion imaging underwent FMISO PET and repeat DWI and MRA as early as possible after iv t-PA,
and f/u MRI at 1-4 weeks. High FMISO uptake was defined voxel-wise relative to a group of 10
age-matched controls, and mapped onto coregistered penumbra, oligemia and core maps as defined
from perfusion, diffusion and f/u FLAIR. The relationship between local FMISO uptake and perfusion (TTP and CBF) was assessed using a template of circular ROIs.
Results: Over 3 yrs 3 patients successfully completed this demanding protocol (age 54-81yrs; admission NIHSS 16-22). All had persistent proximal MCA occlusion after t-PA and poor outcome.
Perfusion imaging was performed 6-15hrs, and PET 12-26hrs after stroke onset. High FMISO uptake was present in all 3 patients (range 18-119mls) and mainly overlapped with the penumbra, but
also with both core and oligemia in all cases, substantially so in 2 (range: 5-52 mls). Significant
(p≤0.001) correlation between FMISO uptake and perfusion in the biologically expected direction
was found in each case, with shallow FMISO increases followed by sharp bend around the penumbra threshold.
Conclusions: High FMISO uptake had the expected relationship with local perfusion and was present not just in the penumbra but also in the core and oligemia. This finding, if replicated in larger series, would have implications for the clinical use of FMISO.

Introduction
Salvaging the ischemic penumbra has been the goal of acute stroke therapy for the past 30 years. Increasingly it is pragmatically defined by a mismatch between the presenting perfusion deficit and the
infarct, defined by diffusion-weighted imaging (DWI). Preliminary data identifying the relationship
between serial perfusion and tissue fate are presented here.
Methods
Patients with ischemic stroke are recruited within 6hrs of symptom onset and undergo serial MRI:
on presentation, at 1 day, 1 week and 1 month. MRI protocols include DWI, fluid attenuated inversion recovery (FLAIR), and quantitative arterial spin labeling (ASL). Regions of interest (ROI) were
defined using DWI and perfusion on presentation and co-registered FLAIR at 1 month. Core infarct
was defined as DWI positive, FLAIR positive (DWI+FLAIR+) and the mismatch between core and
final infarct as DWI negative, FLAIR positive (DWI-FLAIR+). Hypoperfused tissue that did not infarct by 1month was also defined (Perf+FLAIR-).
Results
A significant perfusion deficit was identified in all patients and in all ROI, using absolute estimates
and relative to contralateral. The degree of hypoperfusion did not vary significantly between DWI+FLAIR+, DWI-FLAIR+ or Perf+FLAIR- tissue at presentation. Subsequent reperfusion did not help
to predict tissue outcome. Hyperemic reperfusion was also observed and was associated with symptomatic intracranial hemorrhage without thrombolysis in 1 patient.
Conclusions
These early data suggest that DWI+FLAIR+, DWI-FLAIR+ and Perf+FLAIR- tissue are not distinct
in terms of perfusion deficit on presentation or reperfusion pattern over time. This may explain the
observed difficulty of using perfusion thresholds to define ischemic penumbra. Perfusion data are required but not sufficient to determine fate and the addition of methods to measure metabolic activity
of tissue at presentation may provide a better insight into potential tissue outcomes.
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The role of measurement errors in quantitative brain MRI for epidemiologic studies
H. Wersching1, A. Teuber2, H. Kugel3, M. Deppe4, J. Minnerup5, K. Berger6, A. Kemmling7

246 Brain imaging
Probabilistic mapping the location of white matter hyperintensity and subcortical infarcts
T.G. PHAN1, J. CHEN2, R. Beare3, J. Ly4, H. Ma5, B. Clissold6, V. Srikanth7
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STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA1, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA2, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA3, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA4, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA5, STROKE AND AGING RESEARCH, CLAYTON,
AUSTRALIA6, STROKE AND AGING RESEARCH, CLAYTON, AUSTRALIA7

Background
Brain volumes are imaging outcomes increasingly assessed in large scale epidemiologic studies.
Sources of error occur at different levels of data acquisition, processing and analysis. Knowledge
about the extent, the classification (random versus systematic) and the necessity of these errors is of
particular interest in the planning of multisite epidemiologic studies.
Methods
Eight healthy middle-aged subjects were measured twice in the same 3 T scanner (Philips Intera) to
quantify intra-scanner variability using the same imaging protocol (3D-T1w, FLAIR). Twelve subjects were measured triply in a 1.5 T Intera, a 3 T Intera and a 3 T Trio (Siemens) scanner to evaluate inter-scanner variability. All T1 images were segmented automatically using the VBM8 toolbox
r435 for SPM8 to obtain gray matter, white matter and cerebrospinal fluid (CSF) volumes for the
whole brain and for the frontal, temporal, parietal and occipital lobe separately. For comparison of
segmentation algorithms 40 images were additionally segmented with FSL v5.0.
Results
The intra-scanner comparison showed a non-systematic difference of global and regional white, gray
and CSF volumes of <1%. For inter-scanner variability we found a systematic difference towards
higher brain parenchyma volumes and lower CSF volumes across all brain regions in the Trio compared to the Intera 3 T scanner. Post hoc analyses revealed failed segmentation of 1.5 T data if default settings are kept. SPM and FSL segmentations non-systematically varied in volume measures
of up to 14%.
Conclusion
Segmentation is comparable across repeated measurements and different 3 T scanners, but not segmentation programs. When using 1.5 T scanners specific adjustments of MR protocols and/ or image
processing algorithms must be taken into account.
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Background & aims: Differentiating between white matter hyperintensity (WMH) and stroke can be
rather difficult if stroke patients are imaged in the chronic phase. We hypothesise that knowledge of
the topographic distribution of WMH and subcortical stroke may help with differentiating these two
entities.
Methods: The map of the WMH was created from a cohort of community dwelling healthy elderly
subjects. Patients with subcortical infarcts on magnetic resonance imaging (MRI) admitted to our
institution between 2009 and 2011 were included. These images were aligned to a common stereotactic coordinate to facilitate comparison. The disease frequency at each voxel for each group was
calculated using: f1 = m1/n1 for WMH and f2 = m2/n2 for subcortical stroke. Where f is frequency,
m is the number of disease samples at a location and n is the total number samples in the group. The
intersection, or overlap, of the non-zero components of the frequency map of each group was computed. These frequency images were then nomalized as p1=f1/(f1+f2) and p2 =f2/(f1+f2).
Results: There were 384 subjects (213 males) in TASCOG group and 57 (33 males) subjects in
stroke group. The mean age of TASCOG group is 72.1 (SD 7.0) and of stroke group is 64.3 (SD
14.4). WMH predominate around the poles of the lateral ventricles while lesions adjacent to the
body of the lateral ventricles and deep grey matter nuclei have a higher probability of being infarcts.
Conclusion; The probabilistic map can be used to help differentiating between WMH and subcortical strokes.

London, United Kingdom 2013
247 Brain imaging
Dural transcranial direct current stimulation over primary motor cortex during fMRI
K.L. Joa1, J.H. Min2, W.H. Kim3, Y.I. Shin4

248 Brain imaging
Early hyperperfusion in acute ischemic stroke: Is it benign?
J.E. Fugate1, D.F. Kallmes2, A.A. Rabinstein3

Pusan National University Yangsan Hospital, Yang-san si, SOUTH KOREA1, Pusan National
University Yangsan Hospital, Yang-san si, SOUTH KOREA2, Pusan National University Yangsan
Hospital, Yang-san si, SOUTH KOREA3, Pusan National University Yangsan Hospital, Yang-san si,
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Mayo Clinic, Rochester, USA1, Mayo Clinic, Rochester, USA2, Mayo Clinic, Rochester, USA3

Background: Computed tomography perfusion (CTP) scans are valuable in acute stroke assessments
because of the ability to identify potentially salvageable brain tissue (ischemic penumbra) and to
delineate irreversibly damaged brain (core infarct). Studies have shown that the area of final brain
Background: Transcranial direct current stimulation (tDCS) has been reported as an effective meth- infarction corresponds best with regions of hypoperfusion as manifested by very reduced cerebral
od for manipulating human brain exciatbility through continuous application of a weak direct curblood flow.
rent on the scalp. The effect of tDCS varies depending on the polarity of the electrode; anodal polar- Methods: Case series from a single center academic medical center
ization increases cortical excitability, whereas cathodal polarization decreases it. Also, simultaneous Results: Four adult patients (median age 64 years) with a median NIHSS of 19 (range 16-21) who
dual tDCS produced an additive effect to facilitate motor performance in the hand. In this study, we presented for evaluation of acute ischemic stroke. All patients received intravenous rtPA, and when
observed modulation of motor networks induced by dual tDCS in healthy subjects using functional
clinical deficits persisted, brain CTP was obtained. CTP was obtained at a median of 189 minutes
MRI (fMRI).
after symptom onset (range 125-343 minutes). All patients underwent endovascular stroke therapy
Methods: Twelve right handed healthy participants (Mean age: 25.6 years, 6 male) underwent two
via intraarterial mechanical thrombectomy. A reperfusion grade of TICI 2b was achieved in three
stimulation conditions: 1) Real dual-hemisphere – with anodal tDCS over right primary motor corpatients and TICI 2a in one. Two patients had intracranial hemorrhage. All patients had regions of
tex (M1) 2) Sham tDCS. Before and after tDCS, fMRI were performed while both finger tapping
hyperperfusion on CTP that ultimately became either part of the ultimate core infarction or a nidus
task were performed in a conventional block design. Participants performed a finger-sequencing task of hemorrhagic transformation.
with the non-dominant hand before and after real and sham stimulation outside MR scanner.
Conclusion: In patients with acute ischemic stroke, areas of early hyperperfusion on CTP may not
Results: In the real tDCS session, there was similar activation pattern before and after stimulation
be benign and may include regions of brain that ultimately become infarct core despite successful
during right hand task. When fMRI images between the real and sham tDCS sessions were comand timely recanalization therapy.
pared, there was no significant interaction in motor network. In the real tDCS session, there was
increased activation in right M1 and decreased activation in left M1 and both SMA during left hand
task. When fMRI images between the real and sham tDCS sessions were compared, the real tDCS
session showed significantly increased activation in the both SMA and left M1 in motor network
after applying tDCS. After real tDCS, there was significant improvement in reaction time and movement accuracy in finger-sequencing task (p<0.05).
Conclusions: Simultaneously dual tDCS over bilateral M1 modulated functional motor networks
during motor task. Effective modulation of functional networks by dual tDCS might be a determinant to obtain functional improvements in healthy persons by direct or distant effect.
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Imaging Surrogates in Acute Stroke Trials: a Systematic Review
G.W.J. Harston1, N. Rane2, J. Kennedy3
University of Oxford, Oxford, UNITED KINGDOM1, Oxford Radcliffe Hospitals NHS Trust,
Oxford, UNITED KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3
Background
The failure of ischemic stroke therapies to translate to clinical practice has been blamed on patient
heterogeneity, poor patient selection and inappropriate surrogate outcomes. Imaging is often used to
address these problems. We systematically reviewed the literature to identify imaging surrogates that
have been used effectively in trials.
Methods
EMBASE and MEDLINE were searched from 1995 to 2012 for randomized control trials in ischemic stroke (<48hrs) that used imaging criteria for inclusion/exclusion of participants, for subgroup
selection or outcome. strokecenter.org and the Virtual International Stroke Trials Archive were manually searched. Studies using imaging solely to identify hemorrhage were excluded.
Results
7476 studies were identified and two authors independently screened and selected the 72 articles that
met the criteria. Of these 41 used one or more imaging selection criterion, 23 used imaging-based
subgroups and 41 used imaging outcomes. Imaging was used to identify core infarct, ischemic penumbra or mechanisms at which to target interventions.
Core infarct was identified using CT hypodensity or diffusion-weighted MRI (DWI) consistently across positive and negative studies. 20 different methods for identifying penumbra were used,
most commonly a mismatch between inconsistently defined thresholds in perfusion-weighted imaging (PWI) and DWI. Trials using penumbral surrogates as inclusion criteria have yet to yield a new
treatment approach. Post hoc subgroup analyses of these trials can identify individuals with capacity
to benefit, but the criteria have not been validated a priori. Imaging used for mechanistic identification was successful in phase 2 studies.
Conclusion
Imaging surrogates are used extensively in stroke research. Core infarct and stroke mechanisms appear to be identified consistently and used effectively. Attempts to identify a true penumbra are inconsistent and have not been successful in identifying patients for intervention.
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Comparison of Ankle-Brachial Indexes Calculated by Different Methods for concomitant Cerebral Atherosclerosis in Ischemic Stroke
Y. Do1, M.G. Kang2, M.J Lee3, J.H. Park4, H.K. An5, J.K. Do6, D.K. Lee7
Department of Neurology, Catholic University of Daegu School of Medicine, Daegu, SOUTH
KOREA1, Department of Neurology, Andong General Hospital, Andong, SOUTH KOREA2,
Department of Neurology, Catholic University of Daegu School of Medicine, Daegu, SOUTH
KOREA3, Department of Neurology, Catholic University of Daegu School of Medicine, Daegu,
SOUTH KOREA4, Department of Neurology, Catholic University of Daegu School of Medicine,
Daegu, SOUTH KOREA5, Department of Neurology, Catholic University of Daegu School of Medicine, Daegu, SOUTH KOREA6, Department of Neurology, Catholic University of Daegu School of
Medicine, Daegu, SOUTH KOREA7
Background
Stroke is associated with peripheral arterial disease which can be easily detectable by ankle-brachial
index (ABI). It has been documented that stroke patients with abnormal ABI have more extracranial
atherosclerosis than those without. However, the best calculation method of ABI for the presence of
concomitant cerebral atherosclerosis has not yet been determined. The present study was conducted to investigate the cerebral arterial steno-occlusive status in ischemic stroke patients according to
ABI calculated by different methods.
Methods
We reviewed data of patients with acute ischemic stroke or TIA. Steno-occlusions of all the patients
were assessed with MR or CT angiography. Posterior tibial (PT) and dorsalis pedis (DP) arterial
and brachial systolic blood pressures were measured using a hand-held Doppler scanning probe and
sphygmomanometer. Four different ABIs were calculated as the ratio of the higher (ABI-H, guidelines method), lower (ABI-L), or one (ABI-PT or ABI-DP) of the systolic blood pressures of PT and
DP on the higher of the brachial blood pressures.
Results
Among 145 patients, abnormal (</=0.9) ABI-H, ABI-L, ABI-PT, and ABI-DP were 19 (13.1%), 36
(24.8%), 29 (20%), and 30 (20.7%), who had more extracranial steno-occlusion than normal ABI
(P<0.05). Receiver-operator characteristic curve analysis demonstrated the significant differences in
ABI-H, ABI-L, and ABI-DP between patients with extracranial steno-occlusion and those without
(P<0.05), but not ABI-PT (P=0.078).
Conclusion
Stroke patients with abnormal ABI may be more likely to have extracranial arterial steno-occlusion
than those without, even in Asians who have more intracranial atherosclerosis than Caucasians. In
stroke patients, guidelines method which measure blood pressures of both PT and DP may be better
to predict the presence of concomitant extracranial atherosclerosis than method which measure only
PT like automatic devices.
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Plasma Levels of Apolipoproteins, LDL particle size and Risk of Intracranial Artery Stenosis
Y.J. Kim1, H.J. Cho2, S.R. Han3
Ewha Womans University Mokdong Hospital, Seoul, SOUTH KOREA1, Catholic University of
Korea, Incheon St.Mary’s Hospital, Incheon, SOUTH KOREA2, Catholic University of Korea, Suwon St.Vincent’s Hospital, Suwon, SOUTH KOREA3
Background and Object: The prevalence of stroke due to intracranial artery stenosis (ICAS) is common in Asian and its prognosis is poor with high recurrence rate. But the risk factors for ICAS are
still unclear. So we investigated the relationship between major lipids, apolipoproteins, LDL particle
size and ICAS in acute ischemic stroke patients.
Method: One hundred sixteen patients diagnosed with ICAS and 188 patients without cerebral atherosclerotic stenosis (NCAS) were examined. All the subjects were diagnosed acute ischemic stroke
patients based on brain MRI results and were admitted within 7 days of symptom onset. Blood lipids, lipoproteins, apolipoproteins including of Apo A-I, Apo B100, apoCIII and apoE and LDL particle size were measured.
Results: No significant differences in total cholesterol, triglyceride, HDL-cholesterol, and LDL-cholesterol were observed between the groups. Also, plasma levels of apoCIII, Lp(a) and LDL particle
size were similar between the groups. On the other hand, patients with ICAS had significantly lower
plasma levels of apoAI and apoE, and higher levels of apoB100. Logistic regression and multiple
linear regression analysis revealed that plasma apoE levels influenced the risk for ICAS after adjusting for age, BMI, gender, associated lipid measures, medications and coexisting condition including
HTN, DM and previous stroke.
Conclusions: Plasma concentrations of apoE were significantly lower in Korean subjects with ICAS,
indicating that low plasma apoE level may be a risk factor for ICAS in patients with acute ischemic
stroke. However, LDL particle size may not be a risk factor for ICAS. Our results may be used as
important information to understand pathogenesis of large artery atherosclerotic stroke.
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Diagnostic accuracy of NT-proBNP in cerebral cardioembolism
P. Barros1, J. Malheiro2, H. Felgueiras3, L. Paredes4, C. Rozeira5, J. Pinheiro6, D. Pinheiro7, M.
Veloso8, T. Gregório9
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Association among functional SNPs rs6050, rs1800790 and ischemic stroke in Chinese Han
population
J.J. Zhang1, L.H. Yu2, M.k. Zhou3, J.J. Zhang4, J.J. Zhao5, Y.N. Wang6, N. Chen7, L. He8
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neurology, west china hospital of Sichuan university, Chengdu, CHINA3, Department of neurology,
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Introduction: Cerebral ischaemia can have different causes. Identification of cardioembolism in
these patients is of great importance since secondary prevention is distinct. Our objective was to: i)
assess the ability of NT-proBNP to identify cardioembolic sources in patients with ischemic stroke
or transient ischemic attack and ii) assess the ability of NT-proBNP to identify stroke of cardioembolic origin.
Methods: We evaluated NT-proBNP in 128 consecutive patients with an ischaemic event (14 TIAs
and 114 strokes). All patients underwent vascular imaging, electrocardiogram, transthoracic echocardiography, and a biochemical evaluation to assess risk factors. Stroke etiology was assigned by a
Neurologist with no knowledge of serum NT-proBNP values using the TOAST criteria. Echocardiography was also performed by an examiner who was not aware of the NT-proBNP results. Cardioembolic sources were stratified into high and medium risk as proposed in the TOAST classification.
The discriminatory capacity of the biomarker was assessed using ROC curves and values of sensitivity and specificity were calculated for the optimal cut-off levels.
Results: Patients with cardioembolic sources (n=56) had higher NT-proBNP levels (p<0.01). Patients with cardioembolic stroke (n=37) had higher NT-proBNP levels than patients with small vessel disease or stroke of undetermined etiology (p<0.01) but not patients with large vessel disease
(p=0.128). AUC for identifying cardioembolic strokes was 0.77, with a sensitivity of 95% and a
specificity of 51% for a cut-off level of 208 pg/mL. AUC for identifying the presence of cardioembolic sources was 0.78, with a sensitivity of 88% and a specificity of 57% for the same cut-off.
Conclusions: NT-proBNP is useful in identifying cardioembolism: it is a sensitive marker but lacks
specificity to be used alone in the identification of cerebral cardioembolic phenomenons.

Background: Increased plasma fibrinogen level is a very important risk factor for ischemic stroke
(IS). Currently, there is a debate regarding the association between IS and two fibrinogen-related
single nucleotide polymorphisms (SNPs) rs6050 and rs1800790. To study the association, we conducted a case-control study to explore whether these two sites associate with IS in Chinese Han population.
Methods: We included 851 IS and 568 controls, collected EDTA-anticoagulated venous blood samples, and extracted DNA from peripheral blood lymphocytes. We performed genotyping for SNP
rs6050 and rs1800790 with ligation detection reaction (LDR) method, and analyzed these data using
PHASE 2.1, SHEsis and SPSS 18.0.
Results: We found homozygous minor allele genotype (GG) of rs6050 increased risk by 65% in
IS while that of rs1800790 reduced risk by 59% (rs6050: OR = 1.647, 95%CI: 1.135 - 2.390, P =
0.009; rs1800790: OR = 0.411, 95%CI: 0.228 - 0.742, P = 0.003). We also observed consistent results in later-onset IS cases and different genders. In addition, haplotype analysis showed those with
haplotype AA could reduce susceptibility to IS (OR = 0.759, 95%CI: 0.588 - 0.980, P = 0.034).
Conclusion: Our study provided evidence to support that the minor allele G of rs6050 is a significant
risk factor, while the minor allele A of rs1800790 and their haplotype AA can lower the risk for IS in
Chinese Han population. Future studies are needed to clarify function of these two variants and their
associated genes, as well as their interaction with other causal fibrinogen variants.
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Serum Creatinin: Impact on severity and outcome of acute ischemic stroke
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Background. It has very recently been suggested that the score for stroke risk stratification of patients with atrial fibrillation (AF) should include renal function, since impaired renal function seems
to be a potent predictor of stroke in these patients. However, the importance of renal dysfunction,
in the absence of AF, for stroke severity and outcome is not well studied. We aimed to examine the
impact of serum-creatinine (SC) on stroke severity and outcome after acute ischemic stroke (AIS).
Methods. N=782 patients (age 78.4 ± 8.0) with AIS were included. Stroke severity was assessed
by using NIHSS. The concentration of SC was measured at admission. Incidence of recurrent AIS
during the first year after admission was recorded. The survival was evaluated by Cox proportional regression analysis; good functional outcome was defined as mRS ≤2. Results. Between-group
comparisons by Mann-Whitney test, showed that patients with severe stroke (NIHSS≥7) had
higher mean SC (99.3 µmol/L ±4.5) compared with those with mild stroke (NIHSS < 7; SC 89.5
µmol/L ±2.5, p=0.04). Significantly lower SC (87.3 µmol/L ±1.5) was noted in patients with good
12-months functional outcome, mRS ≤2, compared with those with mRS>2 (102.8 µmol/L ±4.8,
p<0.001). No difference in the rate of recurrent AIS by SC level, up to 12 months after admission,
was noted (n=41 cases, p=0.334). In a survival analysis, after adjusting for relevant covariates (age,
stroke severity, atrial fibrillation, previous stroke, and myocardial infarction) SC above 110 µmol/L
was an independent predictor of mortality both during the first 30 days and at 12 months after AIS
(HR 1.53; CI 1.07 to 2.19; p<0.001). Conclusions. High SC at admission for AIS is associated with
more severe strokes, though no relation to 12-months incidence of recurrent stroke was noted in the
present study. Renal dysfunction seems to be a strong independent predictor of impaired functional
outcome and worse survival after stroke.
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Risk of myocardial infarction and ischaemic stroke and the impact of hypercoagulability - the
RATIO case control study
B. Siegerink1, A. Maino2, F.R. Rosendaal3, A. Algra4
Leiden unversity medical center, Leiden, THE NETHERLANDS1, Università degli Studi di Milano, Milan, ITALY2, Leiden unversity medical center, Leiden, THE NETHERLANDS3, University
Medical Center Utrecht, Utrecht, THE NETHERLANDS4
Background - Myocardial infarction (MI) and ischaemic stroke (IS) are both acute forms of arterial
thrombosis. Some risk factors are shared, but others are not, indicating possible different pathophysiological mechanisms. This study aims to determine whether measures of hypercoagulability have a
comparable impact on the risk of MI and IS.
Methods - The RATIO study is a case control study involving young women (<50 years) with MI,
non-cardioembolic ISand healthy controls. To compare the impact of prothrombotic factors we calculated relative odds ratios (ORIS/ORMI) and their corresponding confidence intervals based on
published results. Additionally, we calculated population attributable fractions (prevalence in cases
*(OR-1/OR)), which reflect the fraction of cases prevented if the exposure were to be eliminated
from the general population.
Results - In total, 30 prothrombotic risk factors were identified as measures of hypercoagulability
(see figure). The population attributable fractions show that measures of hypercoagulability have a
bigger impact on IS risk than for MI. Twenty-one of these risk factors have a relative odds ratios >1,
14 >2, and 6 > 2.75 being high levels of activated FXI and FXII, combination of oral contraceptive
use and factor V Leiden trait, the presence of lupus anticoagulans, and a single nucleotide polymorphism in the gene coding for coagulation factor XIII.
Discussion - Overall, prothrombotic factors have a bigger impact on the risk of IS that than of MI,
suggesting a different role of hypercoagulability in the underlying mechanism of these two diseases.
The results from the RATIO study are subject to potential sources of these biases, such as reverse
causation and residual confounding. However, because we compare results within a single study, the
impact of this bias is similar for the MI and IS analyses and therefore cannot explain the observed
contrast.
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Screening for Fabry disease in unselected acute ischemic stroke /TIA
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Measurement of the cerebral autoregulatory index (CARI) may be useful in identifying a subgroup of patients with Orthostatic Hypotension at greater risk of cerebral hypoperfusion &
ischaemia
J. Cooke1, B. Deegan2, C. O’Connor3, S. Ryan4, J. Saunders5, P. Finucane6, M. O’Connor7, C.
Quinn8, D. Lyons9

Graduate Entry Medical School, University of Limerick, Limerick, IRELAND1, Electrical
& Electronic Engineering, College of Engineering and Informatics, National University of IreBackground: Fabry disease (FD) is an X-linked lysosomal storage disorder caused by mutations in
land Galway, Galway, IRELAND2, Department of Medicine, Division of Ageing & Therapeutics,
the alpha-galactosidase A (alpha-GAL-A) gene resulting in vascular endothelial glycosphingolipid
Midwestern Regional Hospital, Limerick, IRELAND3, Department of Medicine, Division of Ageaccumulation. Enzyme replacement therapy is available and can attenuate the disease progression.
ing & Therapeutics, Midwestern Regional Hospital, Limerick, IRELAND4, Statistical Consulting
Published studies on the screening of alpha-GAL-A mutation in stroke patients are heterogeneous
Unit, University of Limerick, Limerick, IRELAND5, Graduate Entry Medical School, University
and mainly directed to first-ever cryptogenic stroke. Recently, no FD patients was identified a large
of Limerick, Limerick, IRELAND6, Department of Medicine, Division of Ageing & Therapeutics,
population-based study.
Midwestern Regional Hospital, Limerick, IRELAND7, Graduate Entry Medical School, University
Method: We prospectively screened for FD consecutive patients with acute ischemic stroke/TIA,
of Limerick, Limerick, IRELAND8, Department of Medicine, Division of Ageing & Therapeutics,
aged 18 to 60 years, and admitted to a tertiary referral hospital (Careggi Hospital Florence, Italy) be- Midwestern Regional Hospital, Limerick, IRELAND9
tween February 2011 and August 2012. All first-ever or recurrent strokes were included irrespective
of gender, vascular risk factors, stroke subtypes (TOAST criteria), or co-morbidities. In males, DNA Introduction: Orthostatic Hypotension (OH) is associated with a two-fold increased risk of stroke
analysis was done in the presence of low alpha–galactosidase A activity in leukocytes. In females,
and has been implicated in the pathogenesis of multi-infarct disease and vascular dementia. Cerebral
DNA was sequenced. All patients gave informed consent.
autoregulation in the context of OH however is preserved in the majority of individuals. This causes
Results: We screened 98 (mean age: 47.2 ± 6.8 years; male 62) patients: 17 (17.3%) had TIA, and
difficulty translating the population-level increased risk of cerebral ischaemia into a predictor of hy81 (82.7%) ischemic stroke. A cryptogenic subtype was present in 30 (30.6%) patients. A mutation
poperfusion at the level of an individual patient.
in alpha–GAL-A gene was identified in 3 (12%) out of 25 recurrent TIA/stroke patients and in no
Beat-to-beat technology can identify OH in as many as 94% of older adults. Our objective was to
patient with a first-ever episode (p<0.02). Previous diagnosis of FD patients was cryptogenic in 1
determine if the cerebral autoregulatory index (CARI) could be used to distinguish a subgroup of
(F, 42 yrs, mutation L4165R); small vessel disease in 1 (M, 59 yrs, mutation R301G); and vasculitis subjects with OH more likely to experience cerebral hypoperfusion with orthostasis.
treated with immunosuppressive drugs in 1 (F, 32 yrs, deletion). The diagnostic delay from the first
Methods: Transcranial Doppler was used to measure Middle Cerebral Artery (MCA) Mean Flow
episode of cerebral ischemia was 12 years, 5 years, and 4 years, respectively.
Velocity (MFV) at 0, 5, 15, 30, 60, 90, 120, 150, and 180s following both active stand and head-up
Conclusions: In this prospective study a systematic search for FD in unselected patients with acute
tilt (HUT). Simultaneous beat-to-beat BP recording was performed using a Finometer. Results were
ischemic stroke/TIA allows the identification of otherwise unrecognized FD. The yield for FD
expressed as percentage of baseline MCA flow. The CARI was calculated by measuring the cerebral
screening is higher in patients with recurrent cerebral ischemia.
blood flow response to the immediate fluctuation in BP associated with active stand testing.
Results: 18 subjects were recruited (7M:11F). They had a median age of 72.5 years. All subjects met
the 20/10mmHg criteria for OH. 2 subjects had an abnormal CARI (< 3). The remaining 16 subjects
had a median CARI of 7. MCA CBF was consistently lower in the group with CARI <3 (see Table
1). The difference in percentage of baseline MCA flow was most marked post HUT and approached
significance at 30 & 60s (Absolute difference of 13.3% with p=0.08 & 18.3% p=0.07).
Conclusions: Measurement of CARI in addition to standard beat-to-beat BP measurement appears
to identify a subgroup of individuals with OH who are at a greater risk of cerebral hypoperfusion.
Further work will be required to reproduce this observation in a larger sample and also to determine
whether this subgroup represent the group at greatest risk of cerebral ischaemia associated with OH.
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Table 1: Comparing percentage of baseline MCA MFV at 0, 5, 15, 30, 60 & 90 seconds post HUT & 258 Etiology of stroke and risk factors
active stand (U = Mann-Whitney U test)
Increased levels of inflammatory and haemostatic biomarkers after TIA and ischaemic stroke:
HUT
Active Stand
%bl
acute phase response or persistent on follow-up?
S. Greisenegger1, H.C. Segal2, A.I. Burgess3, D.L. Poole4, P.M. Rothwell5
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Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM1, Stroke Prevention Research
Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, John Radcliffe Hospital,
Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM3,
Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, John Radcliffe Hospital, Oxford, UNITED KINGDOM4, Stroke Prevention Research Unit,
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BACKGROUND: Case-control studies report increased levels of inflammatory and haemostatic biomarkers in stroke patients. However, most studies included patients soon after their stroke at which
time an acute phase reaction might be expected. We studied levels of biomarker levels in the acute
phase versus one-year follow-up.
METHODS: We measured 10 inflammatory and haemostatic markers in consecutive patients with
TIA or ischaemic stroke and in age-matched controls in a population-based study (Oxford Vascular
Study). In patients, biomarker levels were determined at baseline and after 1 year, and the statistical
significance of any differences was assessed by paired t-tests or Wilcoxon signed rank test, as appropriate. Differences between patients and controls were analysed using linear regression adjusted by
age.
RESULTS: Of 1217 patients, 925 (76.0%) had a TIA or a minor stroke and 292 (24.0%) a major stroke. For 8/10 biomarkers (Fibrinogen, von Willebrand factor, Protein Z, Interleukin 6, CRP,
D-Dimer, Neutrophil gelatinase associated lipocalin, Tumor necrosis factor receptor 1) levels were
significantly higher in the acute phase in patients than in controls. Although levels of all 8 biomarkers in patients were significantly different at one-year than in the acute phase, levels did still differ
between cases and controls at one year for 5 biomarkers (vWF, PZ, IL6, NGAL, TNF-R1).
CONCLUSION: Although we found some evidence that biomarker levels were probably influenced
by the acute phase response, differences in several biomarkers between cases and controls did persist in the longer-term.
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The Carotid Plaque Imaging in Acute Stroke (CAPIAS) study: initial baseline data
A. Bayer-Karpinska1, F. Schwarz2, H. Poppert3, J. Grimm4, C.C. Cyran5, T. Boeckh-Behrens6, K.
Nikolaou7, Ch. Opherk8, T. Saam9, M Dichgans10
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Clopidogrel resistance due to CYP2C19*2 polymorphism: an overestimated concern in a
stroke population?
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Background. Cytochrome P450 (CYP) 2C19 is a crucial enzyme for metabolic bioactivation of
clopidogrel. The CYP2C19*2 polymorphism has been associated with increased risk of major adRationale: In up to 40% of ischemic stroke patients, no definite cause can be established. Histoverse cardiovascular events and coronary stent thrombosis. However, its significance for the risk of
pathological and imaging data suggest that arterio-arterial embolism from nonstenosing atherosclestroke and stroke recurrence is not well defined.
rotic plaques may play a role in patients with cryptogenic stroke.
Patients and Methods. Over a 1-year-period, we screened all patients admitted to our stroke comMethods: 300 patients (age > 49 years) with DWI-positive lesions in the territory of a single internal prehensive center. Patients suffering stroke under medication with clopidogrel and patients whose
carotid artery (ICA) and ipsi- or contralateral carotid artery plaques will be enrolled prospectively.
antiplatelet therapy was changed to clopidogrel after stroke were analysed. CYP2C19 genotype was
For plaque characterization all patients receive high resolution-black-blood carotid MRI within 10
assessed using a point-of-care test system (Spartan RX).
days after symptom onset with follow-up after 3 and 12 months.
Results. 41 patients with acute ischemic stroke and cerebrovascular indication for clopidogrel were
Outcomes: Primary outcome is the prevalence of complicated AHA-LT VI plaques in cryptogenic
included. 23/41 were under treatment with clopidogrel at the time of onset. In 18/41, clopidogrel
stroke patients ipsi- and contralateral to the ischemic stroke and compared to patients with defined
therapy was initiated after stroke. Out of these 18 patients, 8 received dual antiplatelet therapy with
stroke etiology. Secondary outcomes include the association of AHA-LT VI plaques with specific in- aspirin and clopidogrel due to progressive or instable carotid artery stenosis. Most common other
farct patterns, biomarkers and aortic arch plaques. Furthermore we will evaluate the recurrence rates reasons for prescription of clopidogrel were intolerance of aspirin and nonresponding platelet funcof ischemic events and the influence of specific AHA-LT VI plaque features on the progression of
tion tests under aspirin.
atherosclerotic disease burden after 12 months.
Overall, 26/41 (63%) had a wild-type *1/*1 genotype; 14/41 (34%) were heterozygous with a *1/*2
Results: Baseline data of the first 75 patients were evaluated; Stroke subtyping using the TOAST
genotype. Out of the 23 patients with preexisting clopidogrel treatment, 8/23 (35%) were heterozycriteria showed the following distribution: 12% large artery atherosclerosis, 26% cardioembolic,
gous. Only 1/41 showed a homozygous *2/*2 genotype.
13% small vessel disease, 5% multiple potential causes and 44% cryptogenic. Prevalence of comConclusion. The rate of about 30% of CYP2C19*2 allel carriers in our population is consistent with
plicated AHA-LT VI plaques was significantly higher on the symptomatic side (32 % vs. 8 % for all previous studies. The percentage of *2 allel carriers was not increased in patients suffering stroke
patients and 27% vs. 3% for cryptogenic stroke; p< 0.0001, McNemar Test).
under clopidogrel treatment. Taking into account the limited number of acute stroke patients with
Conclusions: Preliminary data suggest a high prevalence of complicated AHA-LT VI plaques in the an indication for clopidogrel treatment, we conclude that the impact of CYP2C19 polymorphism in
ipsilateral carotid artery in patients with unilateral anterior circulation infarcts of unknown etiology. stroke recurrence might be rather low. CYP2C19 genotype testing can therefore not be recommendIf confirmed in the whole cohort, this study might offer new diagnostic options and provide the basis ed as a matter of routine so far.
for the planning of targeted interventional studies.
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Association between C-Reactive Protein Genes and Ischemic Stroke in a Chinese Han population of mainland China
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Factor VII antigen levels are differentially associated to etiological subtypes of ischemic stroke
T.M. Stanne1, E. Hanson2, S. Olsson3, J. Höglund4, K. Jood5, C. Blomstrand6, C. Jern7
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Background: Factor VII (FVII) plays a key role in the coagulation cascade. While the relationship
between FVII and ischemic heart disease is well established, the relationship between FVII and
ischemic stroke (IS) remains unclear. Furthermore no study has yet looked at FVII plasma levels in
relation to IS etiologic subtypes. The aim of this study was to investigate whether there is an associBackground: Elevated levels of C-reactive protein (CRP) are reported to associate with increased
ation between plasma FVII antigen (FVIIag) levels and etiologic subtypes of IS.
risks of ischemic stroke (IS). Several single-nucleotide polymorphisms (SNPs) at the CRP locus
Methods: The Sahlgrenska Academy Study on Ischemic Stroke (SAHLSIS) comprises 600 patients
have been found to be associated with elevated CRP levels. However, recent studies for CRP genet- with IS and 600 population controls aged 18-69. Stroke subtypes were defined according to the
ic variation in patients with IS from different ethnic populations have yielded contradictory results.
TOAST criteria. Blood samples were collected from controls and patients in the acute-phase and at
The aim of the present study was to investigate CRP genetic variants in etiological subtypes of IS in three months and seven years after index stroke for FVIIag ELISA analysis.
a Chinese Han population of mainland China.
Results: Elevated FVIIag levels were associated with overall IS at all three time-points. Significant
Methods: A case–control study involving 1112 patients with IS and 993 healthy controls from two
differences in FVIIag levels were observed between subtypes. Large-vessel disease and small-vessel
centers in western China was carried out. Stroke subtypes were defined by the TOAST classification. disease were associated with increased FVIIag during the acute-phase and at 3-month follow-up. In
The genotypes at rs1130864 and rs1800947 in the CRP gene were determined by using ligation decontrast, cardioembolic stroke was associated with decreased FVIIag levels; however this was attection reaction (LDR) analysis. The genetic association between the SNPs and stroke was assessed tributed to a high prevalence of atrial fibrillation.
using SNP and haplotype approaches.
Conclusion: FVIIag is associated to overall IS and significant differences exist in FVIIag levels beResults: We didn’t find significant association between the SNPs or SNP haplotypes and IS as a
tween etiological subtypes. Surprisingly, cardioembolic stroke associated with decreased FVIIag
whole after adjusting for clinical covariates. However, the minor alleles of rs1800947 (CC+GC ver- levels. This was not only due to the high proportion of patients on Warfarin in this group, but also
sus GG variant, p<0.001) and rs1130864 (CC+CT versus TT variant, p=0.013) were found to be
due to patients with atrial fibrillation having lower levels of FVII. Thus, atrial fibrillation is an imsignificantly associated with small vessel occlusive stroke. In addition, haplotype analysis showed
portant and not fully recognized confounding variable in analyses of FVII. These findings highlight
those with haplotype C-C could increase the susceptibility to small vessel occlusive stroke (P =
the importance of using etiological sub-classification of IS in future studies on FVII.
0.044).
Conclusion: Our findings indicate that the rs1800947 and rs1130864 SNPs and the C-C haplotype
in the CRP gene are potential risk markers for small vessel occlusive stroke in Chinese Han population. Further studies with larger samples in different ethnic groups are needed for a more accurate
result.
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NT-proBNP shows diagnostic accuracy for atrial fibrillation
A.C. Fonseca1, D. Brito2, J. Sampaio Matias3, T. Pinho e Melo4, R. Geraldes5, P. Canhão6, L.R. Caplan7, J.M. Ferro8
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Santa Maria, Lisboa, PORTUGAL6, Beth Israel Deaconess Medical Ctr, Boston, USA7, Neurology
Department, Hospital de Santa Maria, Lisboa, PORTUGAL8

264 Etiology of stroke and risk factors
Cancer Patients are at Increased Risk of Recurrent Stroke and Adverse Cardiovascular
Events
K.K. Lau1, Y.K. Wong2, K.H. Chan3, K.C. Teo4, S.F.K. Hon5, W. Mak6, R.T.F. Cheung7, S.L. Ho8,
L.S.W. Li9, H.F. Tse10, C.W. Siu11
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University of Hong Kong, Hong Kong, HONG-KONG4, Division of Neurology, Department of
Medicine, The University of Hong Kong, Hong Kong, HONG-KONG5, Division of Neurology,
Background: The diagnosis of paroxysmal atrial fibrillation (pAF) in patients with stroke can be dif- Department of Medicine, The University of Hong Kong, Hong Kong, HONG-KONG6, Division of
ficult.
Neurology, Department of Medicine, The University of Hong Kong, Hong Kong, HONG-KONG7,
Aim: To determine if cut-off points of serum NT-proBNP at the time of stroke onset can help identi- Division of Neurology, Department of Medicine, The University of Hong Kong, Hong Kong,
fy pAF in cryptogenic stroke patients.
HONG-KONG8, Division of Rehabilitation Medicine, Department of Medicine, The University of
Methods: Among 264 ischemic stroke patients admitted to a stroke unit NT-proBNP serum levels
Hong Kong, Hong kong, HONG-KONG9,
were measured within 72 hours of stroke onset. Etiology was classified using TOAST criteria. In pa- Division of Cardiology, Department of Medicine, The University of Hong Kong, Hong Kong,
tients with cryptogenic stroke, 24-Holter was done to look for pAF within the first week, three and
HONG-KONG10, Division of Cardiology, Department of Medicine, The University of Hong Kong,
six months after admission. First, patients with a defined etiology were used to construct a Receiver Hong Kong, HONG-KONG11
Operating Characteristic (ROC) curve for the diagnosis of AF. From this curve, the sensitivity and
specificity of pre-established cut-off points was calculated. A logistic regression was done to assess
Background:
the independent relationship of lnNT-proBNP with AF controlling for confounders. In a second
Cancer patients are at increased risk of cardiovascular and cerebrovascular events. However, the risk
phase the cut-off points previously established were evaluated, in patients with cryptogenic stroke,
of recurrent stroke or major adverse cardiovascular events (MACEs) in ischemic stroke (ISS) pafor the diagnosis of pAF.
tients with history of cancer is currently unknown.
Results: In 184 patients a stroke etiology could be established. Fifty five patients had the diagnoMethods:
sis of cardioembolic stroke related to AF. Using multivariate analysis the lnNT-proBNP was indeClinical characteristics and outcome of 58 patients with cancer before ISS (Cancer and Stroke) were
pendently associated to AF(OR –2.7, 95%IC 1.6-4.5; p<0.0001). The Area Under the Curve (AUC) compared with 1047 ISS patients without cancer (Stroke Only) in a South-Eastern Chinese popuof the ROC curve of lnNT-proBNP for the diagnosis of AF was excellent -0.91, 95%IC (0.87-0.95). lation. Mean follow-up period was 76±18 months. Clinical outcome including: 1) modified Rankin
The previously defined cut-off of 265.5 pg/ml had a sensitivity of 100% and specificity of 70.6%.
Score (mRS) at 1 year after discharge, 2) recurrent stroke and 3) MACE (ischemic and hemorrhagic
The cut-off point of 912 pg/ml had a specificity of 87.5%. 80 patients had a cryptogenic stroke. In
stroke, acute coronary syndrome, heart failure, symptom driven revascularization procedures of the
17 (21%) pAF was found during follow-up. The cut-off point of 265.5 pg/ml had a sensitivity of
coronary, carotid or peripheral vasculatures and cardiovascular-related mortality) were documented
88.2% and a specificity of 61.9% for the diagnosis of pAF. The cut-off point of 912 pg/mL had a
during the follow-up period.
specificity of 88.9%.
Results:
Conclusion: NT-proBNP had good accuracy to predict pAF in patients with cryptogenic stroke and
The three most common malignancies amongst Cancer and Stroke patients were breast (17%), colcan help evaluate these patients.
orectal (14%) and nasopharynx (13%). 26% of cancer subjects had active malignancy and 7% had
underlying metastatic disease. Cancer and Stroke subjects were significantly older, and had a greater
proportion with mRS>3 at 1 year after discharge, recurrent stroke, MACEs and all-cause mortality
(all P<0.05). Time to recurrent stroke, MACE and all-cause mortality was significantly shorter in
Cancer and Stroke patients (all P<0.01). After adjusting for age, sex, cardiovascular risk factors, underlying co-morbidities and medication use, underlying cancer was a significant independent predictor for the development of recurrent stroke (hazards ratio 2.66, 95% confidence interval 1.57-4.51,
P<0.001) and MACEs (hazards ratio 2.09, 95% confidence interval 1.37-3.19, P<0.01).
Conclusion:
ISS patients with underlying cancer are at increased risk of recurrent stroke and MACEs.
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High incidence of diabetes and impaired fasting glucose after stroke in young adults: the FUTURE study
L.C.A. Rutten-Jacobs1, P.A.J. Keurlings2, R.M. Arntz3, N.A.M. Maaijwee4, H.C. Schoonderwaldt5,
L.D. Dorresteijn6, E.J. van Dijk7, F-E de Leeuw8
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Frequent atrial ectopic activity and risk of recurrent cryptogenic ischemic stroke and transient ischemic attack
J. Pinho1, C. Galvão2, S. Rocha3, A.F. Santos4, A. Cabreiro5, A. Gomes6, S. Magalhães7, C. Ferreira8

Radboud University Nijmegen Medical Centre, Donders Institute for Brain, Cognition and
Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS1, Radboud University Nijmegen Medical Centre, Donders Institute for Brain, Cognition and Behaviour, Department
of Neurology, Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Centre,
Donders Institute for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE
NETHERLANDS3, Radboud University Nijmegen Medical Centre, Donders Institute for Brain,
Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS4, Radboud
University Nijmegen Medical Centre, Donders Institute for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS5, Department of Neurology, Medisch
Spectrum Twente, the Netherlands, Enschede, THE NETHERLANDS6, Nijmegen Medical Centre,
Donders Institute for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE
NETHERLANDS7, Nijmegen Medical Centre, Donders Institute for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS8

Neurology Department, Hospital de Braga, Braga, PORTUGAL1, Cardiology Department, Hospital de Braga, Braga, PORTUGAL2, Neurology Department, Hospital de Braga, Braga, PORTUGAL3, Neurology Department, Hospital de Braga, Braga, PORTUGAL4, Cardiology Department,
Hospital de Braga, Braga, PORTUGAL5, Internal Medicine Department, Hospital de São João; Department of Hygiene and Epidemiology, University of Porto Medical School, Porto, PORTUGAL6,
Cardiology Department, Hospital de Braga, Braga, PORTUGAL7, Neurology Department, Hospital
de Braga, Braga, PORTUGAL8

Background: Young stroke patients are at high risk of recurrent (cerebro)vascular events or death,
which is even increased in patients with a medical history of diabetes. Also impaired fasting glucose
(IFG) has been associated with recurrent vascular events in the general stroke population. Due to
limited long-term monitoring after stroke in young adults, new evolving diabetes and IFG may remain unnoticed for a long time. Consequently, data on the incidence after young stroke are lacking.
Therefore we investigated the long-term incidence of diabetes and IFG after young stroke.
Methods: The FUTURE study comprises all consecutive TIA, ischemic stroke and intracerebral
hemorrhage patients, aged 18-50, included in a prospective registry between 1980-2010. Patients
alive were invited for a follow-up assessment between 1-11-2009 and 1-1-2012 and were evaluated
for diabetes and IFG by standardized structured questionnaires, combined with the assessment of
fasting venous plasma glucose.
Results: 481 patients were included in the present analysis (mean follow-up of 10.1yrs, SD 8.3; age
40.0 yrs, SD 8.0). 18 patients (3.7%) had diabetes prior to the index event. During follow-up 11
(7.0%) patients with TIA and 23 (8.5%) patients with ischemic stroke developed diabetes. Incident
IFG was present in 19 (12.1%), 28 (10.3%) and 2 (5.9%) patients with TIA, ischemic stroke and
intracerebral hemorrhage respectively. Incident diabetes was independently predicted by likely atherothrombotic stroke subtype, a first degree family member with diabetes and age of the index event
(OR 2.7 (95% CI 1.1-6.8), OR 2.5 (95% CI 1.1-5.5) and OR 1.2 (95% CI 1.1-1.3) respectively). Incident IFG was independently predicted by sex and age of the index event (OR 2.4 (95% CI 1.2-4.7)
and OR 1.1 (1.1-1.2) respectively).
Conclusion: Almost one out of five young adults develops diabetes or IFG in 10 years after stroke.
Screening for these conditions yields a potential for secondary prevention.

BACKGROUND: Frequent atrial ectopic activity (FAEA) was recognized as a risk factor for paroxysmal atrial fibrillation, first ischemic stroke and death. Its occurrence in patients with cryptogenic
cerebral ischemic events (CCIE) is poorly studied and its role as a risk factor for stroke/TIA recurrence in these patients is unknown. METHODS: We retrospectively identified patients who had undergone Holter monitoring in our hospital between 2005 and 2012, who had ischemic stroke or TIA
of undetermined etiology (CCIE) according to TOAST classification. Demographic, clinical and
imaging data were collected and patients were classified according to ASCO phenotype. We defined
FAEA as occurrence of >10 atrial ectopic beats (AEB) per hour. Recurrence of ischemic stroke or
TIA during hospital follow-up was recorded. RESULTS: 184 patients with CCIE were identified and
followed for a median of 28 months (IQR 12.4-55.0) –52.2% male, median age 56 years. Ischemic
stroke was the index event in 73.9% and TIA in 26.1%. Recurrence rate was 3.1 per 100 patients/
year in patients without FAEA (n=152), and 17.6 per 100 patients/year in patients with FAEA (n=32)
(p<0.001). Patients with and without recurrences differed significantly regarding age, arterial hypertension and presence of FAEA. Univariate analysis revealed increased risk of recurrence in patients
>65 years (HR=3.98, p=0.002) and presence of FAEA (HR=4.52, p=0.001). Risk of recurrence was
higher, albeit non significant, in patients with FAEA (HR=2.49, p=0.087) in multivariate analysis
adjusted for age, arterial hypertension and anticoagulation. CONCLUSION: This study suggests
that FAEA is associated with an increased risk of recurrent cryptogenic ischemic stroke or TIA.
Although this association is weakened in multivariate analysis, we argue that there is a trend for increased recurrence in patients with FAEA. Atrial ectopic activity prospective studies in this group of
patients may have a significant impact in clinical practice.
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Epidemiological, genetic features of personal anxiety as a risk factor for stroke
(WHO “MONICA-psychosocial”)
V.V. Gafarov1, E.A. Gromova2, M.I. Voevoda3, V. Maksimov4, N. Judin5, T. Mishakova6, I.V.
Gagulin7, A.V. Gafarova8
Collaborative laboratory of cardiovascular diseases epidemiology SB RAMS, Novosibirsk,
RUSSIAN FEDERATION1, Institute of Internal MedicineSB RAMS, Novosibirsk, RUSSIAN
FEDERATION2, Institute of Internal MedicineSB RAMS, Novosibirsk, RUSSIAN FEDERATION3,
Institute of Internal MedicineSB RAMS, Novosibirsk, RUSSIAN FEDERATION4, Institute of Cytology and Genetic SB RAS, Novosibirsk, RUSSIAN FEDERATION5, Institute of Cytology and
Genetic SB RAS, Novosibirsk, RUSSIAN FEDERATION6, Collaborative laboratory of cardiovascular diseases epidemiology SB RAMS, Novosibirsk, RUSSIAN FEDERATION7, Collaborative
laboratory of cardiovascular diseases epidemiology SB RAMS, Novosibirsk, RUSSIAN FEDERATION8
Background: Study the association of high level of anxiety (HLA) with VNTR polymorphisms D4
and DAT genes; determine risk of stroke at men with HLA.
Methods: Within the framework of program WHO MONICA-MOPSY a representative sample of
men 25-64 years old (1984, 1988, 1994 years) was examined. The total sample was 2149 persons.
The period of supervision was 24 years. We counted as outcome all cases of stroke which had arisen
for the first time. We used Spielberger’s scale for estimation of personal anxiety (PA). Cox-proportional regression model was used for estimation of hazard ratio (HR).
Results: 72.2% men with developed stroke had HLA and 27.8% ALA (average level of anxiety).
Risk of developed stroke within 5 years in a group of men with HLA in comparison with a group
of men with ALA was 6.4 (95%CI 3-13.3, p<0.001) times, 10 years HR =3.8 (95%CI 1.6-8.7,
p<0.001), 15 years HR= 2.9 (1.1-7.4, p<0.05) times higher. Within 20 and 24 years the tendency to
RR decrease for development (HR=1.6 and HR=1.04) was observed. Since HLA genotype was significantly associated 4/6 DRD4 gene and genotype 9/9 gene DAT.
Conclusion: There is high prevalence of HLA at male aged 25-64 in Russian. HLA were significantly associated with certain VNTR polymorphisms of genes DRD4, DAT; HLA increases the stroke in
the first five years.
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Methylenetetrahydrofolate Reductase Polymorphisms C677T and A1298C as Important Genetic Risk Factors in Pediatric Stroke Pathway
A. KOLK1, R. Laugesaar2, T. Kahre3, E.-M. Lotman4, T. Nikopensius5, T. Talvik6
University of Tartu, Tartu University Hospital, Tartu, ESTONIA1, University of Tartu, Tartu
University Hospital, Tartu, ESTONIA2, University of Tartu, Tartu, ESTONIA3, University of Tartu,
Tartu, ESTONIA4, Biobank of the Estonian Genome Center, Tartu, ESTONIA5, University of Tartu,
Tartu University Hospital, Tartu, ESTONIA6
Background: Pediatric stroke is increasingly gaining clinical attention; among its risk factors, methylenetetrahydrofolate reductase (MTHFR) impaired activity depending on common mutations
(677C>T and 1298A>C) is considered. Our aim was to explore the role of the two MTHFR polymorphisms in Estonian pediatric stroke population, to compare it with population-based data and to
examine possible genotype differences between pediatric stroke subtypes.
Methods: There were 59 patients with pediatric stroke (37 boys and 22 girls) selected out of 144
patients from the Estonian Pediatric Stroke Registry (during the period from 2004 to 2012). There
were 51 children with arterial ischemic stroke (AIS) and 8 with hemorrhagic stroke (HS). Control
group consisted of 763 (388 males and 375 female) randomly selected healthy young persons (Biobank of the Estonian Genome Center). MTHFR polymorphisms were genotyped using PCR-RFLP
analysis.
Results: The 677TT and the 1298CC genotypes showed a frequency of 10.9% (95% C.I. 2.7 – 19.1)
and 6.8% (95% C.I. 0.4 – 13.2) respectively in stroke patients. The 677TT and the 1298CC genotype frequencies in controls were 7% and 6% respectively. In children with stroke the frequencies of
the variant alleles were 49.2% for 677T and 49.2% for 1298C. In the AIS group allele frequencies
were 49% and 43.1% and in the HS group 50% and 87.5% respectively.
Conclusion: A higher prevalence of MTHFR polymorphism was found in stroke group. Wild genotype in stroke group was found only in 18% of children. Hemorrhagic stroke group demonstrated
the highest prevalence of the 1298AC/CC genotype - in 87.5% of cases. Our data do support the
hypothesis that the two MTHFR polymorphisms may represent an important genetic risk factor for
pediatric stroke. Furthermore, the frequency of the MTHFR polymorphisms could induce consideration of a nutrition policy based on folic acid supplementation.
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Feasibility and sensibility of daily transtelephonic EKG monitoring to detect paroxysmal atrial fibrillation in a selected population of stroke patients
P.C. Lavallée1, H Benchimol2, J Labreuche3, E Meseguer4, M Mazighi5, C Guidoux6, L Cabrejo7, P
Amarenco8
INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE1, CHG
de Saintes, Saintes, FRANCE2, INSERM U-698, department of neurology and stroke center, APHP, Bichat-Claude Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris,
FRANCE3, INSERM U-698, department of neurology and stroke center, AP-HP, Bichat-Claude
Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, paris, FRANCE4, INSERM
U-698, department of neurology and stroke center, AP-HP, Bichat-Claude Bernard Hospital, Univ
Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris, FRANCE5, INSERM U-698, department of
neurology and stroke center, AP-HP, Bichat-Claude Bernard Hospital, Univ Paris Diderot, Sorbonne
Paris Cité, F-75018,, Paris, FRANCE6, INSERM U-698, department of neurology and stroke center,
AP-HP, Bichat-Claude Bernard Hospital, Univ Paris Diderot, Sorbonne Paris Cité, F-75018,, Paris,
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Personal anxiety and 16-years risk of stroke in female population aged 25-64 years in Russia
V.V. Gafarov1, D.O. Panov2, E.A. Gromova3, I.V. Gagulin4, A.V. Gafarova5
Collaborative laboratory of cardiovascular diseases epidemiology SB RAMS, Novosibirsk,
RUSSIAN FEDERATION1, Institute of internal medicine SB RAMS, Novosibirsk, RUSSIAN
FEDERATION2, Institute of internal medicine SB RAMS, Novosibirsk, RUSSIAN FEDERATION3, Collaborative laboratory of cardiovascular diseases epidemiology SB RAMS, Novosibirsk,
RUSSIAN FEDERATION4, Collaborative laboratory of cardiovascular diseases epidemiology SB
RAMS, Novosibirsk, RUSSIAN FEDERATION5

Background: The aim is determine the influence of personal anxiety on risk of stroke in female
population of 25-64 years in Russia. Methods: Under the third screening of the WHO “MONICA-psychosocial” program random representative sample of women aged 25-64 years (n=870) were
surveyed in Novosibirsk in 1994. Levels of personal anxiety were measured at the baseline examination by means of Spilberger’s test. From 1995 to 2010 women were followed for 16 years for the
incidence of stroke. Cox proportional regression was used for relative risk (HR) assessment. Results: High level of anxiety (HLA) in studied cohort revealed in 60.4% of women. Stroke was developed in 5.1% women over 16 years of follow up. HR of stroke incidence over 16 years of the study
was in 3.5-fold higher (95.0%CI:1.020-12.015;p<0.05) in women with HLA than without it. There
Background: Diagnosis of paroxysmal atrial fibrillation (PAF) after a stroke is particularly importwere tendencies of increasing rates of stroke incidence in married women with incomplete higher/
ant to prevent recurrence but remains very challenging. We assessed the feasibility and sensibility of vocational and high-school education having HLA. Significant differences in stroke rates were in
daily transtelephonic EKG monitoring (TTEM) to detect PAF in patients with a recent cryptogenic
heavy manual laborers (χ2=7.33 df=1 p<0.01) and moderate manual laborers (χ2=4.52 df=1 p<0.05)
stroke. Methods : We retrospectively analyzed the data of all consecutive patients hospitalized in our with HLA. As the tendency executive managers with HLA more likely to develop a stroke compare
department between December 2008 and October 2011 for an acute stroke and had a prescription
to those with lower anxiety levels. Conclusions: There is high prevalence of HLA in Russian female
of TTEM for suspicion of PAF. Patients were asked to self-record EKG twice a day for 2 months.
population aged 25-64. Over 16 years of follow-up women with HLA have significantly higher risk
Results : 74/93 patients (79.6 %) actually performed the TTEM. Performing TTEM was more freof stroke, especially married women in both executive and manual occupational class.
quent in patients older than 60 years old (p = 0.046) and patients with hypertension (p = 0.011) and
hypercholesterolemia (p = 0.016). Among them, previous in-hospital ECG, 24-hour Holter ECG
and continuous hospital telemetry were performed in 97, 58 and 78 % of the cases, respectively and
were negative for PAF. 92 % of patients had a Rankin score ≤1. Only 30 % (N=22) of the patients
performed ≥80% of all planned ECG and 43% performed < 50% planned ECG. Despite of that, PAF
was detected in 9.5% (N=7) of the cases. Presence of premature atrial ectopic beat salve was associated with PAF detection (p=0.024). Conclusion: TTEM is an interesting tool for PAF detection in
selected patients with a recent non-disabling stroke. However efforts should be made to improve patient observance. Further studies are required to determine its role among other cardiac monitoring
methods.
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Stroke in South Asians - a study from the Indian subcontinent and the United Kingdom
Z. Chen1, M.S. Khan2, S. Yadav3, A. Maheshwari4, T. Fernando5, R. de Silva6, R. Gamage7, K.
Prasad8, P. Sharma9
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How much is certain when the stroke aetiology is uncertain
G. Sirimarco1, P.C. Lavallee2, J. Labreuche3, P. Amarenco4

Bichat Stroke Center, INSERM U-698 and Paris-Diderot Sorbonne University, Paris,
Imperial College Cerebrovascular Research Unit, Imperial College London, London, UNITED FRANCE1, Bichat Stroke Center, INSERM U-698 and Paris-Diderot Sorbonne University, Paris,
KINGDOM1, Imperial College Cerebrovascular Research Unit, Imperial College London, London, FRANCE2, Bichat Stroke Center, INSERM U-698 and Paris-Diderot Sorbonne University, Paris,
UNITED KINGDOM2, Imperial College Cerebrovascular Research Unit, Imperial College LonFRANCE3, Bichat Stroke Center, INSERM U-698 and Paris-Diderot Sorbonne University, Paris,
don, London, UNITED KINGDOM3, All-India Institute of Medical Sciences, New Delhi, INDIA4,
FRANCE4
University of Sri Jayewardenepura, Nugegoda, SRI LANKA5, University of Sri Jayewardenepura,
Nugegoda, SRI LANKA6, National Hospital of Sri Lanka, Colombo, SRI LANKA7, All-India InBackground The ASCO phenotypic system assigned a degree of likelihood to each potential cause
8
stitute of Medical Sciences, New Delhi, INDIA , Imperial College Cerebrovascular Research Unit,
of ischemic stroke describing all underlying vascular diseases in each patient and reducing the group
9
Imperial College London, London, UNITED KINGDOM
of undetermined aetiology.The revised ASCOD classification has been applied to the AMISTAD cohort to investigate the overlap of underlying vascular diseases and their prognostic implication.
BACKGROUND
Method
Stroke incidence is rising in South Asia and also in British South Asian (BA) migrants compared to A single rater applied ASCOD in the symptomatic Myocardial Ischemia in Stroke and AtheroscleEuropean counterparts. Despite this, stroke in South Asians remains poorly characterised. We asrotic Disease(AMISTAD),a prospective,single-center study of 405 patients with recent ischemic
sessed stroke characteristics in South Asians in the Indian subcontinent (SA), BAs and Europeans.
stroke.
METHOD
Results
We set up a DNA biobank of highly-characterised neuroimaging-confirmed stroke patients and
Atherosclerosis was the most prevalent underlying disease(90% of patients) and the most frequent
matched SA controls. 1030 SA, 654 European and 200 BA cases were recruited from 15 centres
potential cause of the index stroke(A1=43%; A2=15%). Cardiac pathology was present in 52% of
across UK, India and Sri Lanka.
the patients(C1=23%; C2=14%). Small vessel disease was highly prevalent(66% ) but considered as
RESULTS
potential or uncertain cause in 13%. In 3% of patients the cause was completely unknown(ASCOD
The median stroke onset age of 53.2 years in SAs was lower than BAs (64.0 years; p<0.001) and
grades=0) and 25% of patients had multiple underlying causes(grade 1 and 2); this rate increased
Europeans (71.0 years; p<0.001). Europeans had a lower proportion of haemorrhagic stroke than
to 80% considering all 3 grades. The main overlap was found between atherosclerosis and cardiac
SAs (p=0.001). Of ischaemic strokes, 47.1% SAs had lacunar infarcts compared to Europeans
pathology;among patients with C1, atherosclerosis was present in 92% of cases(A1=28%, A2=20%,
(18.7%; p<0.001). Adjusted odds ratios for risk factors between SA, BA and European cases and
A3=44% ). Among patients with A1, cardiac pathology was present in 47% of cases(C1=15%,
SA controls are summarised in Table 1. Europeans have larger waist hip ratios (+/-SD) than SAs
C2=15%, C3=17%). After 3-year follow-up, only grades for cardiac pathology were associated with
(0.98+/-0.04 compared to 0.90+/-0.00 respectively; p<0.001). From electro- and echocardiogram
risk of vascular events;the hazard ratio(95%CI) was 2.80(1.20-6.54) for C3, 3.18(1.36-7.42) for C2
findings, SAs had significantly higher proportion of left ventricular hypertrophy than Europeans
and 5.32(2.49-11.34) for C1. The risk was similar for A and S grades, meaning that the mere pres(p=0.004 and p<0.001) supporting the prevalent risk factor of hypertension. BAs had higher mean
ence of atherosclerosis qualify the patient for a high risk.
fasting glucose (7.5mmol/l+/-0.3) than SAs (6.6mmol/l+/-0.1); p=0.018.
Conclusion
There was no significant difference in admission National Institute of Health Stroke Scale between
ASCOD classification captures and weighes the overlap between the vascular diseases in patients
SAs, BAs and Europeans. There was no difference in thrombolysis and carotid endarterectomy
with ischemic stroke. It suggests that underlying causes express several vascular phenotypes that
rates between BAs and Europeans but SAs had significantly fewer of these interventions (p<0.001). may be associated with a range of vascular risk and require specific therapeutic approaches.
74.9% SAs were on aspirin for primary prevention compared to 29.8% Europeans and 39.7% BAs
(both p<0.001).
CONCLUSIONS
There is a co-dominant effect of increasing age of stroke onset as South Asians migrate to the UK.
The main risk factor for stroke in Sas is hypertension and in Bas is diabetes. Most of the attributable
risks for stroke in Sas are modifiable.
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Cerebral ischemia occurring shortly after antiplatelet withdrawal: a prospective study
V. Parkhutik1, A. Lago2, J.I. Tembl3, J. Tejada4, D. Geffner5, M.A. Geniz6, J. Marti7, J. Masjuan8,
J. Diaz9, B. Fuentes10, I. Casado11, T. Perez12
on behalf of the Stroke Project of the Spanish Cerebrovascular Diseases Study Group
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de la Macarena Hospital, Sevilla, SPAIN6, Department of Neurology, Santa Creu i Sant Pau Hospital, Barcelona, SPAIN7, Stroke Unit, Department of Neurology, Ramon y Cajal Hospital, Madrid,
SPAIN8, Department of Neurology, Hospital 12 de Octubre, Madrid, SPAIN9,
Department of Neurology, La Paz Hospital, Madrid, SPAIN10, Department of Neurology, San Pedro
de Alcántara Hospital, Cáceres, SPAIN11, Department of Internal Medicine. Hospital of Manises, Valencia, SPAIN12
Introduction: suspension of antiplatelet drugs has a rebound effect and can therefore be a risk factor
for brain ischemia. Our multicentric prospective study included patients with ischemic stroke during
the first month after antiplatelet withdrawal. Patient´ characteristics, reasons for withdrawal, timing,
type and severity of stroke were analyzed.
Patients and methods: 55 patients, mean age 70+/-12 years, 66% men. Thirty two (58%) had previous history of brain ischemia and 14 (25%) of ischemic cardiopathy. Among cases without any of
the above, more than half had 3 or more vascular risk factors. Aspirin was the most common drug
(36 cases), followed by clopidogrel (12), and double therapy. Mean length of treatment before suspension was 40 +/- 35 months.
Results: Treatment was stopped by specialists in 62%, patients themselves in 29% and primary physicians in 9%. Valid reasons were major surgery 33%, minor surgery 18%, adverse effects 13%, invasive diagnostic procedure 7%. Other reasons included patients being unwilling to take medication
(14%), bad understanding of treatment regime (6%), wrongly suspended medication via primary
care physician (6%) and problems with pharmaceutical dispensation (2%).
Median time since suspension was 7 days (IQR 3-16). Fourteen strokes happened during hospitalization for the procedure that motivated the suspension. There were 38 strokes (69%) and 17 transient ischemic attacks. By TOAST criteria, large vessel atherosclerosis was responsible for 44% of
strokes and further 20% were lacunar. By severity, 50% of strokes were minor with NIH <=4. Modified Rankin score at discharge was <= 3 in 71%. Death rate was 3,6% (2 patients).
Conclusion: brain ischemia most frequently occurs approximately 7 days after antiplatelet withdrawal, in patients with previous strokes and high arteriosclerotic risk profile, but its severity tends
to be mild (mostly TIA or minor stroke).
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Clinical features and outcome of patients with intracranial artery dissections
A retrospective single center cohort study
T. Sikkema1, M. Uyttenboogaart2, J.M.C. van Dijk3, O. Eshghi4, A. Mazuri5, G.J. Luijckx6
University Medical Center Groningen, Groningen, THE NETHERLANDS1, University Medical Center Groningen, Groningen, THE NETHERLANDS2, University Medical Center Groningen, Groningen, THE NETHERLANDS3, University Medical Center Groningen, Groningen, THE
NETHERLANDS4, University Medical Center Groningen, Groningen, Groningen, THE NETHERLANDS5, University Medical Center Groningen, Groningen, THE NETHERLANDS6
Background: Clinical features, functional outcome and survival were evaluated in patients with an
intracranial artery dissection (IAD) with emphasis on differences between dissection in the anterior
and posterior circulation and between patients presenting with subarachnoid hemorrhage (SAH) or
ischemia. Methods: We retrospectively analysed data from 60 patients with an IAD, admitted to our
hospital between January 1998 and May 2012. Diagnosis was based on pre-specified angiographic features on MRA, CTA or conventional angiography. Functional outcome was assessed with the
modified Rankin scale at latest clinical follow-up.
Results: There were 35 women and 25 men (mean age 49.9 years). Eighteen patients had a dissection in the anterior circulation and 42 in the posterior circulation. Mean age was 37.0 in the anterior
circulation versus 55.7 years in the posterior circulation group (p = 0.001). SAH occurred in 12 patients with an IAD in the anterior circulation (66.7%) and in 30 in the posterior circulation (71.4%)
(p = 0.712). Women presented more often with SAH (66.7% versus 33.3%, p = 0.046). The intradural part of the vertebral artery was most frequently affected (33.3%). Mortality was higher in the
SAH group (17.1%) versus the non-SAH group (5.6%) (p = 0.414). Favorable outcome was 58.5%
in the SAH-group versus 70.6% in the non-SAH group (p = 0.389). Dissections in the anterior circulation showed a more favorable outcome (64.7%) compared to the posterior circulation (61%) (p =
0.790). Overall survival was 80% and not significantly different between anterior and posterior circulation and in those presenting with SAH or ischemia.
Conclusion: Dissections in the posterior circulation and those dissections presenting with SAH
showed a worse functional outcome and survival compared to dissections in the anterior circulation
and those presenting with ischemia. IAD presenting with SAH had a predilection for the posterior
circulation and was more often seen in women.
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276 Etiology of stroke and risk factors
Increased subclnical morphological and functional impairments if hypertension is combined
with hyperlipidemia
L. Csiba1, K.R. Kovács2, Z. Bajkó3, C.C Szekeres4, K. Csapó5, L. Olah6, S. Molnar7, D. Bereczki8,
M.T. Magyar9, L. Kardos10, P. Soltész11, D. Czuriga12, A. Burai13

277 Etiology of stroke and risk factors
Gradually increased stroke rate by 1% per year in type 2 diabetic Chinese patients with asymptomatic cerebrovascular disease
X.Y. Chen1, J.G. Duan2, A. Lau3, A. Wong4, G.N. Thomas5, B. Tomlinson6, J.C.N. Chan7, K.S.
Wong8

Department of Neurology, Debrecen, HUNGARY1, Department of Neurology, Debrecen, HUNGARY2, Mures; County Clinical Emergency Hospital, Targu Mures, ROMANIA3, Mures; County
Clinical Emergency Hospital, Targu Mures, ROMANIA4, Department of Neurology, Debrecen,
HUNGARY5, Department of Neurology, Debrecen, HUNGARY6, Department of Neurology, Sopron, HUNGARY7, Department of Neurology, Budapest, HUNGARY8, Department of Neurology,
Debrecen, HUNGARY9,
Independent statistician, Debrecen, HUNGARY10, Department of Internal Medicine, Debrecen,
HUNGARY11, Department of Cardiology, Debrecen, HUNGARY12, Independent Psychologist, Debrecen, HUNGARY13

the Chinese University of Hong Kong, Shatin, HONG-KONG1, Tianjin Pinghu Hospital, Tianjin, CHINA2, the Chinese University of Hong Kong, Shatin, HONG-KONG3, Institute of Education,
Hong Kong, Shatin, HONG-KONG4, Epidemiology and Biostatistics, University of Birmingham,
Birmingham, UNITED KINGDOM5, the Chinese University of Hong Kong, Shatin, HONGKONG6, the Chinese University of Hong Kong, Shatin, HONG-KONG7, the Chinese University of
Hong Kong, Shatin, HONG-KONG8

Background:
Stroke is a leading cause of mortality in Chinese population as the population ages. Diabetic mellitus is a well-known risk factor of stroke. In this cohort study of type 2 diabetic Chinese patients with
Objective: hypertension and hyperlipidemia are stroke risk-factors. We examined the combined ef- asymptomatic cerebrovascular disease, stroke occurrence was recorded from 1994-2012 and the
fects of hypertension and hyperlipidemia on the characteristics of the arterial wall and on cognitive
contribution of intracranial large artery disease was explored.
functions of symptom-free risk patients with normal brain imaging.
Methods:
Methods: 75 hypertensives and 95 controls were investigated. Four subgroups were created:conIt was a hospital clinic based cohort study recruiting 2,197 type 2 diabetic patients. The presence
trols, hypertensives, hyperlipidemics and hypertensives with hyperlipidemia. Measurements of
of MCA stenosis was determined by transcranial Doppler and stroke onset was collected by regular
carotid intima-media thickness, arterial stiffness parameters (brachial augmentation index:AiX and
follow up. Cox proportional hazards regression was used to determine the contribution of MCA stebrachial pulse wave velocity:PWV) and a battery of neuropsychological tests (12 tests for attention, nosis to the occurrence of stroke, adjusted by age and hypertension.
memory, reaction speed etc.) were performed.
Results:
Results: IMT was significantly higher in the HT group compared to controls (0.60±0.01 vs.
Stroke was recorded in 372 patients (in hemorrhagic stroke in 19 patients). The rate of stroke by
0.53±0.01 mm; P=0.0002) or LDL groups (0.60±0.01 vs. 0.55±0.01 mm; P=0.0173). A further inyear was: 23 patients (1.0%) with stroke in the 1st year, 18 patients(0.8%) in the 2nd year, 21(1.0%)
crease in the IMT value was found if hypertension was associated with elevated LDL–C levels. Sum in the 3rd, 31(1.4%) in the 4th, 27(1.2%) in the 5th, 25(1.1%) in the 6th, 26(1.2%) in the 7th,
of standardized neuropsychological tests scores (SSTS), which comprises the results of all (12) tests: 33(1.5%) in the 8th, 30(1.4%) in the 9th, 16(0.7%) in the 10th, 20(0.9%) in the 11th, 31(1.4%) in the
the difference between the four groups did not reach statistical significance during unadjusted com- 12th, 27(1.2%) in the 13th, 18(0.8%) in the 14th, 13(0.6%) in the 15th, and 13(0.6%) after 15 years
parison, although it was remarkable between the CON and HT or HT+LDL groups (1.83±0.61 vs.
from baseline assessment. Gradually increased rate was detected at around 1% per year. There were
0.12±0.66 (P=0.0593) or 0.43±1.07 (P=0.0645) for CON and HT or HT+LDL, respectively).
120 patients (5.5%) occurred stroke in the first five years, 130 patients (5.9%) in the second five
Arterial stiffness:significantly increased augmentation index (Aix) was in the HT and LDL groups
years and 122 patients (5.6%) in the third five years and up to 18 years.
compared to CON (31.29±3.15 vs. 13.98±4.96 % (P=0.0097) or 16.03±4.12 % (P=0.0039) for CON Cox regression showed MCA stenosis was an independent risk factor of stroke in type 2 diabetic
and HT or LDL, respectively).Comparison between the HT+LDL and CON groups resulted in an
patients (p=0.005, ExpB: 1.465, 95% Confidential interval: 1.124-1.909) after adjusting age and hyeven greater difference (9.51±5.49 vs. 31.29±3.15 %; P=0.0004). Pulse wave velocities: signifipertension. To categorize stroke occurrence to three period by five years, we found that MCA stenocantly higher values were observed in association with hypertension (9.89±0.28 vs. 8.53±0.22 m/s;
sis only predicted stroke occurrence in the second five years (p=0.030, ExpB: 1.617, 95% ConfidenP<0.0001). Conclusions: subclinical changes of vascular wall and cognitive performance are altial interval: 1.049-2.494).
ready present in recently diagnosed hypertensive patients. Combination of hyperlipidemia and hyConclusion:
pertension resulted in more severe impairments, therefore early and intensive treatment might be
In type 2 diabetic Chinese patients with asymptomatic cerebrovascular disease, the event of stroke
crucial to prevent a stroke.
may occur gradually with years. MCA stenosis may play an important role in the occurrence of
stroke from 5-10 years.
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DETECTION OF POLYMORPHISM C677T IN THE MTHFR GENE IN MEXICAN PATIENTS WITH CERVICAL ARTERY DISSECTION.
A. RUIZ1, A. ARAUZ2, A. JARA3, A. RIVERA4, M. REYES5, F. RUIZ6, H. SILOS7, A.
QUIROZ8, G. PACHECO9
POLYMORPHISM C677T IN THE MTHFR GENE, CERVICAL ARTERY DISSECTION.
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY OF MEXICO, MEXICO, MEXICO1, NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY OF
MEXICO, MEXICO, MEXICO2, NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY OF MEXICO, MEXICO, MEXICO3, NATIONAL INSTITUTE OF NEUROLOGY AND
NEUROSURGERY OF MEXICO, MEXICO, MEXICO4, NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY OF MEXICO, MEXICO, MEXICO5, NATIONAL INSTITUTE OF
NEUROLOGY AND NEUROSURGERY OF MEXICO, MEXICO, MEXICO6, NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY OF MEXICO, MEXICO, MEXICO7, LA
SALLE UNIVERSITY, MEXICO, MEXICO8, NATIONAL INSTITUTE OF NEUROLOGY AND
NEUROSURGERY OF MEXICO, MEXICO, MEXICO9

Table 1 Baseline demographic features of patients with and without MCA stenosis
Overall
2197

Age
Gender(male)
Duration of diabetes
BMI
Waist in cm
SBP
DBP
Fasting Glucose
HbA1c (%)
TC
HDL
LDL
Triglyceride

55.4±11.3
896(40.8)
5.0(1.9-10.0)
24.9±3.7
84.6±9.6
138.4±21.5
78.9±11.4
8.2(6.8-10.5)
7.5(6.5-8.8)
5.6±1.1
1.3±0.4
3.6±0.4
1.38(0.94-2.09)

Drug treatment of diabetes
Prevalence of hypertension
Peripheral vascular disease
Retinopaphy
History of myocardial
infarction
Smoking(ever)

190(86.5)

Normal
MCA
1925
54.8±11.3
792(41.1)
5.0(1.8-10.0)
24.9±3.7
84.7±9.6
137.2±21.0
78.9±11.3
8.2(6.8-10.5)
7.5(6.5-8.8)
5.6±1.1
1.26±0.36
3.6±0.9
1.37(0.942.09)
1653

MCA stenosis
272
59.3±10.8
104(38.2)
7.0(2.7-12.0)
24.4±3.6
83.6±9.7
147.4±23.2
78.6±11.9
8.3(6.8-10.6)
7.7(6.6-9.1)
5.8±1.3
1.26±0.35
3.8±1.1
1.39(0.942.09)
248

P-value

1090(49.6)

907

183

<0.001

46(2.1)

32

12

0.001

507(23.1)
58(2.6)

412
42(2.2)

95
16(5.9)

<0.001
0.002

599(27.3)

519(27.0)

80(29.4)

NS

Data are means ± SD, median (25-75quantile), or n(%).

<0.001
NS
<0.001
0.018
NS
<0.001
NS
NS
NS
0.008
NS
0.001
NS

Backgraund: Cervical artery dissection (CAD) is a frequent cause of ischemic stroke, and death,
in young adults. The patients with CAD could have a constitutional, genetically determined weakness of the vessel wall and that environmental factors such as acute infection or minor trauma could
act as triggers to CAD. Some genetic variants have been associated with increased risk to develop
DAC, one of most studied is the polymorphism C677T in methylenetetrahydrofolate reductase
(MTHFR) gene. Objectives: Evaluate whether the presence of these genetic polymorphism increases
the risk for CAD. Methods: Patients with CAD admitted to the Stroke Clinic of the National Institute of Neurology and Neurosurgery in Mexico, between January 2000 and November 2012, were
incluided. This patients were subjected to a conventional angiography or magnetic resonance angiography to confirm the diagnosis. CAD patients were matched by gender with age-matched control
subjects free of clinical cerebrovascular disease. To assess ethnic homogeneity, only patients and
controls with both parents and four grandparents of Mexican mestizo origin were included. Clinical
history, was assessed in all subjects. Genomic DNA was extracted from peripheral blood. Genotypes
were determined by a polymerase chain reaction with a restriction fragment length polymorphism.
The genotypes were compared between spontaneous cervical artery dissection cases and controls.
Results: Eighty-nine patients with CAD and 89 controls were enrolled. We finding-MTHFR C677T
polymorphism in 22 cases (67%) vs 11 controls (33%), with p = 0.037, OR = 2.32 and 95% CI:
1.053 5151. Conclusions: We found association between DACC and the presence of the MTHFR
C677T polymorphism in Mexican patients.
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Subclinical macrovascular complications in patients with Type 1 diabetes mellitus
I. Vastagh1, T. Horváth2, G. Nagy3, T. Varga4, E. Juhász5, V. Juhász6, M. Kollai7, D. Bereczki8, A.
Somogyi9
Department of Neurology, Semmelweis University Faculty of Medicine, Budapest, HUNGARY1, Institute of Human Physiology and Clinical Experimental Research, Semmelweis University
Faculty of Medicine, Budapest, HUNGARY2, 2nd Department of Internal Medicine, Semmelweis
University Faculty of Medicine, Budapest, HUNGARY3, 2nd Department of Internal Medicine,
Semmelweis University Faculty of Medicine, Budapest, HUNGARY4, 2nd Department of Internal
Medicine, Semmelweis University Faculty of Medicine, Budapest, HUNGARY5, 2nd Department
of Internal Medicine, Semmelweis University Faculty of Medicine, Budapest, HUNGARY6, Institute of Human Physiology and Clinical Experimental Research, Semmelweis University Faculty of
Medicine, Budapest, HUNGARY7, Department of Neurology, Semmelweis University Faculty of
Medicine, Budapest, HUNGARY8, 2nd Department of Internal Medicine, Semmelweis University
Faculty of Medicine, Budapest, HUNGARY9

280 Etiology of stroke and risk factors
Cerebrovascular complications in patients with haematological malignancies
C.J. Schwarzbach1, A. Ebert2, M.G. Hennerici3, M. Fatar4
Department of Neurology, UniversitätsMedizinMannheim, University of Heidelberg, Mannheim, GERMANY1, Department of Neurology, UniversitätsMedizinMannheim, University of
Heidelberg, Mannheim, GERMANY2, Department of Neurology, UniversitätsMedizinMannheim,
University of Heidelberg, Mannheim, GERMANY3, Department of Neurology, UniversitätsMedizinMannheim, University of Heidelberg, Mannheim, GERMANY4

BACKGROUND: Patients with leukaemia are considered to be at increased risk of intracranial
haemorrhage and patients with essential thrombocythaemia of ischemic stroke. However, the call
for case-controlled studies addressing these assumptions has not been heard yet and little is known
about the overall importance of haematological malignancies in the aetiology of stroke.
METHODS: We identified 39 patients sequentially admitted to our comprehensive stroke centre between the years 2002 and 2012 with the additional diagnosis of leukaemia or myeloproliferative disorder. Stroke aetiology expressed by the ASCO Score as well as risk factors, imaging patterns and
Background: Type 1 diabetes mellitus is an important risk factor for microvascular disease and large laboratory findings were compared between stroke patients with haematological malignancies (H)
vessel dysfunction. We examined the morphological and functional characteristics of large elastic
vs. an age and gender matched control group of stroke patients with mixed aetiologies different from
arteries and evaluated the early signs of atherosclerosis in type 1 diabetes mellitus. Methods: We
haematological disorders (C).
studied 50 patients with type 1 diabetes and 50 healthy control subjects matched for sex and age. We RESULTS: Prevalence of conventional stroke aetiology (CSA - defined by ASCO Grade 1 or 2 exinvestigated morphological (intima-media thickness, intima-media cross-sectional area) and funccept for haematological aspects) and risk factors did not differ significantly between group H and
tional features (compliance, distensibility, circumferential strain, stiffness index, incremental elastic C (CSA group H: 10/37(27%) vs. CSA group C: 15/34(44%); p=0.1). Frequency of intracerebral
modulus) of the common carotid arteries, and carotid-femoral pulse wave velocity (PWV). The cahaemorrhage was not significantly different either (group H: 4/39(10%) vs. group C: 2/39(5%);
rotid artery was examined with an ultrasonographic vessel wall-movement tracking device. Carotid p=0.34), as was the risk of secondary haemorrhage (H: 1/30(3%) vs. C: 3/31(10%); p=0.32). Lesion
pressures and PWV were determined with applanation tonometry. Brachial BP, anthropometric and
pattern including lacunar infarction (H: 8/30(27%) vs. C: 6/31(19%); p=0.35) and embolic infarcmetabolic parameters (serum lipids, fasting blood glucose, HbA1C and C-reactive protein) were
tion (H: 11/30(37%) vs. C: 11/31(35%); p=0.54) did not differ. Only one patient was diagnosed with
measured. Results: Intima-media thickness (570±90 vs. 526±67 µm, p<0.05) and intima-media
sinus venous thrombosis and other thromboembolic complications were not described.
cross- sectional area (13.12 ±2.92 vs. 11.64±1.98 mm2, p<0.05) were significantly larger in diabetCONCLUSION: To the best of our knowledge this is the first case-controlled analysis so far evaluatic patients. The functional parameters suggested stiffening of common carotid arteries in diabetic
ing stroke characteristics and aetiology in patients with haematological malignancies. Our data sugpatients. Dividing patients by ≤ or > 10 years of disease duration, the morphological parameters,
gests that the risk of intracerebral haemorrhage and the importance of haematological malignancies
the PWV and the stiffness index showed progressing damage (p<0.05) of large elastic arteries in
in the aetiology of stroke have been overestimated.
long-standing diabetes. Conclusion: The morphological parameters, the PWV and the stiffness index
reflect a progressive damage to large elastic arteries in Type 1 diabetes mellitus. Of these markers
the intima-media cross-sectional area is most sensitive, therefore should be considered to be introduced into the evaluation of large vessel damage in diabetes mellitus.
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Association between APOE genotype and CAA related vasculopathic changes – collaborative
meta-analysis
K. Rannikmäe1, R.N. Kalaria2, S.M. Greenberg3, H.C. Chui4, F.A. Schmitt5, C.L.M. Sudlow6

282 Etiology of stroke and risk factors
Update from the Biorepository to Establish the Aetiology of Sinovenous Thrombosis (BEAST)
Consortium; exome-analysis of >600 cases of Cerebral Sinovenous Thrombosis
T. Marjot1, P. Sharma2
on Behalf of the BEAST Consotium
Imperial College London, London, UNITED KINGDOM1, Imperial College London, London,
UNITED KINGDOM2

Division of Clinical Neurosciences, University of Edinburgh, Edinburgh, UNITED KINGDOM1, Institute for Ageing and Health, Newcastle University, Newcastle, UNITED KINGDOM2,
Department of Neurology, Massachusetts General Hospital, Boston, USA3, Department of Neurology, University of Southern California, Los Angeles, USA4, Sanders-Brown Center on Aging, Depart- Background
ment of Neurology, University of Kentucky, Lexington, USA5, Division of Clinical Neurosciences,
Cerebral sinovenous thrombosis (CVT) is a rare form of cerebrovascular disease that accounts for
6
University of Edinburgh, Edinburgh, UNITED KINGDOM
~1% of all strokes. Previous meta-analysis of case-control studies has proven a genetic basis to
CVT, with genes conferring a greater level of thrombosis risk in the cerebral venous circulation
Background: Cerebral amyloid angiopathy (CAA) is associated with lobar intracerebral haemorcompared with the arterial circulation. So far investigation into CVT has used a candidate-gene aprhage (ICH). While both the e4 - and e2 - alleles of the apolipoprotein E gene (APOE) are associat- proach. We aimed to set up the Biorepository to Establish the Aeitiology of Sinovenous Thrombosis
ed with lobar ICH, only the e4 - allele is associated with the presence versus absence of CAA. It has (BEAST) Consortium in order to complete exome analysis of DNA from CVT cases and controls.
been proposed that APOE-e4 promotes vascular amyloid deposition, while APOE-e2 promotes seMethods
vere CAA-related vasculopathic changes that cause vessel rupture and ICH. We aimed to assess the Recognising that no one group would have sufficient material, an international consortium was
evidence for these APOE allele-specific effects with a collaborative meta-analysis.
established. Each collaborator retrospectively recalled CVT patients and consented for DNA to be
Methods: We comprehensively sought published studies with data on APOE genotype and histocontributed to the repository. Each sample was matched to an extensive proforma of phenotype data
pathological assessment of post-mortem brains for CAA, including severe vasculopathy. We obincluding demographics, clinical presentation, method of diagnosis, transient and permanent risk
tained unpublished data from these on CAA grade (Vonsattel scale) for all APOE genotypes. We as- factors, treatment and disability. Samples were then transported centrally in preparation for exome
sessed effects of e2+ and e4+ genotypes, calculating study-specific and pooled odds ratios (ORs).
analysis using the Illumina human exome chip. The preliminary data generated from >600 CVT casResults: We identified six eligible studies (543 participants). Meta-analysis of data from five studes will facilitate further expansion of the repository. Where exomic control data is not available from
ies (353 participants with CAA) showed a significant association of e4+ versus e4- genotypes with
each site this will be obtained in collaboration with other international consortia.
severe versus moderate/mild CAA (OR 2.5, 95% CI 1.4 to 4.5, p=0.002) and a trend for an associResults
ation between e4+ versus e4- genotypes with severe versus moderate CAA (OR 1.7, 95%CI 0.9 to
Eleven research groups from 8 different countries have contributed blood/DNA from 628 CVT pa3.1, p=0.11). For e2+ versus e2- genotypes, there was a trend towards an association (severe versus tients and 187 controls. All DNA has now been extracted from blood samples and results from semoderate/mild: OR 2.3, 95%CI 0.5 to 11.3, p=0.3; severe versus moderate: OR 2.7, 95% CI 0.62 to quencing are pending.
11.42, p=0.19), with wide confidence intervals due to the small number of participants. Associations Conclusions
with presence versus absence of CAA were consistent with results from previous studies.
To our knowledge the BEAST consortium have compiled the largest DANN repository of CVT to
Conclusion: We could not confirm an association between APOE-e2 and severe CAA-related vascu- date. Exome chip analysis will enable a better understanding of genetic contribution to this disease.
lopathy, but these data do not exclude a biologically meaningful association. Further work is needed Furthermore, the wealth of phenotypic information collected will provide a global perspective to the
to better understand the associations of APOE genotypes with CAA and the mechanisms underlying epidemiology, clinical course and management of this complex condition.
these.
Collaborator

Country
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0
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0
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Stroke risk factors and football fans – Results of a stroke awareness campaign in the fan section of German Bundesliga Club “VfL Bochum 1848”
C. Krogias1, J. Eyding2, M. Kitzrow3, M. Segerling4, S.H. Meves5
St. Josef-Hospital, Ruhr University Bochum, Bochum, GERMANY1, Knappschaftskrankenhaus,
Ruhr University Bochum, Bochum, GERMANY2, Bergmannsheil, Ruhr University Bochum, Bochum, GERMANY3, Association „Kampf dem Schlaganfall e.V. Bochum“, Bochum, GERMANY4,
St. Josef-Hospital, Ruhr University Bochum, Bochum, GERMANY5
Background:
A common phenomenon of public stroke awareness campaigns is that such events usually attract
elder participants who are often well informed about their vascular risk profile. To address a target
group who is probably not aware of their existing risk factors, we performed a stroke awareness
campaign during a football game of the German Bundesliga. To evaluate the usefulness of such an
approach, we randomly assessed the stroke risk profile of some of the football fans.
Methods:
Before the match, information materials about stroke risk factors and symptoms and questionnaires
to assess the stroke risk profile were distributed in the fan section of the Bundesliga Club “VfL Bochum”. Blood pressure was measured randomly in some of the football fans before the match as
well as in the half-time break. They were classified hypertensive according to the criteria of the German Hypertension League.
Results:
Fourty-five football fans (mean age=38+/-12y; 4 female) could be evaluated. The blood pressure
readings ranged from 100/70mmHg to 190/100mmHg (mean=131/87mmHg). Before the match,
71% of the football fans revealed elevated blood pressure values. After the reassuring 1-0 lead for
“VfL Bochum” only 47% of the supporters remained hypertensive.
Conclusion:
Hypertension as a major risk factor for stroke was detected in more than half of our football fans.
The majority of these predominantly young to middle-aged people were unaware of the existence of
this risk factor. Thus, such awareness campaigns could provide a new and good primary preventive
approach. A relationship between a victory of “VfL Bochum” and a reduction in stroke risk to ist
supporters remains speculative.
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CHADS2 and CHA2DS2VASc as predictors of cardioembolic source in secondary stroke prevention
J. Sargento-Freitas1, T. Sá2, R. Martins3, R. Teixeira4, F. Silva5, N. Mendonça6, L. Goncalves7, G.
Cordeiro8, A. Freire-Goncalves9, L. Cunha10
Stroke Unit, Coimbra University and Hospital Centre, Coimbra, PORTUGAL1, Stroke Unit,
Coimbra University and Hospital Centre, Coimbra, PORTUGAL2, Cardiology Department, Coimbra
University and Hospital Centre, Coimbra, PORTUGAL3, SCardiology Department, Coimbra University and Hospital Centre, Coimbra, PORTUGAL4, Stroke Unit, Coimbra University and Hospital
Centre, Coimbra, PORTUGAL5, Stroke Unit, Coimbra University and Hospital Centre, Coimbra,
PORTUGAL6, Cardiology Department, Coimbra University and Hospital Centre, Coimbra, PORTUGAL7, Stroke Unit, Coimbra University and Hospital Centre, Coimbra, PORTUGAL8, Stroke Unit,
Coimbra University and Hospital Centre, Coimbra, PORTUGAL9,Stroke Unit, Coimbra University
and Hospital Centre, Coimbra, PORTUGAL10
Background: Cardioemboly and particularly Atrial Fibrillation (AF) represents one of the most frequent mechanisms of ischemic cerebrovascular disease with as estimated prevalence of 20-30% and
direct therapeutic implications. As a complement to clinical decision in AF patients cardioembolic
risk scores have been developed. Recently a new score was proposed (CHA2DS2-VASc) and despite being validated for wide heterogeneous cohort of patient with AF its’ specific validity in the
setting of secondary stroke prevention is not completely ascertained. Transesophageal echocardiography (TEE), due to its high sensitivity assumes a particular importance in identifying a cardioembolic source. We aim to study the differential contribution of cardioembolic risk scores (CHADS2
and CHA2DS2VASc) as predictors of cardioembolic source documented by TEE in secondary
stroke prevention.
Methods: CHADS2 and CHA2DS2VASc were applied to all patients that performed TEE within the
first 5 days of ischemic stroke due to AF during 8 months. We defined active cardioembolic source
(ACS) as the observation in TEE of spontaneous autocontrast in left auricle/auricular appendix or
thrombi in the left cardiac chambers. Receiver Operating Characteristic (ROC) curves were performed to determine the cut-off point of each score for ACS, their sensitivity and specificity.
Results 95 patients were analysed, 65.3% male, mean age 63.7 years (SD: 14.5). 20 patients (21.1%)
had ACS. ROC curve identified CHADS2 of at least 4; area under curve (AUC): 0.73, sensibility: 75.0%, sensitivity: 76.0%, p=0.014 and CHA2DS2VASc of at least 5; AUC: 0.75, sensitivity:
83.3%, specificity: 58.0%, p=0.009 as predictors of ACS.
Conclusion: Both scales show good sensibility as predictors of cardioembolic risk in secondary
stroke prevention. CHA2DS2VASc has a superior sensibility than CHADS2, being however less
specific.

London, United Kingdom 2013
286 Etiology of stroke and risk factors
Clinical Characteristics of Ischemic Stroke with Previous Exposure to Agent Orange
S.W. Ha1, J.Y. Hwang2
Department of neurology, Veterans Heath Sevice Medical Center, Seoul, SOUTH KOREA1,
Department of neurology, Veterans Heath Sevice Medical Center, Seoul, SOUTH KOREA2
Background and Objectives
Agent Orange is the code name for one of the herbicides and defoliants used in the Vietnam War
for herbicidal warfare program. TCDD (2,3,7,8-tetrachlorodibenzo- p-dioxin), a material of agent
orange, was reported as a deadly poison in spite of ist presence at extremely small doses. A correlation between exposure to TCDD and cerebral infarction is not yet known. Thus, we intended to examine the correlation between preceding TCDD exposure and the clinical characteristics of cerebral
infarction.
Methods
We studied patients with acute ischemic stroke within 7days of onset in Veterans hospital. Among
them, 119 consecutive patients with previous exposure to agent orange were evaluated. For controlled group, 119 patients were assigned in a 1:1 ratio (age, sex matched) among 756 stroke patients
from 4 other general hospitals.
Results
Diabetes was the most common risk factor in exposure group (57.1%) compared with non exposure
group (46.2%) (P=0.001). Among stroke etiology, small vessel occlusion was the most common
subtype(43%) in exposure group followed by large-artery atherosclerosis (30.3%) but in non exposure group, the large artery atherosclesosis was the most common subtype(43.7%) and small vessel
occlusion was followed(24.4%). There were no significant differences in proportion of each cardioembolic
Conclusion
We determined that there are differences in stroke risk factors and subtypes of stroke etiology between exposure group and other group. These indicate that the TCDD might come into causes of
stroke and further study is needed for the TCDD with stroke etiology.

287 Etiology of stroke and risk factors
Long-term prognosis of ischemic stroke in young adults: aetiology, mortality and recurrence
rate.
MAAM de Bruijn1, N.E. Synhaeve2, F.E. de Leeuw3, B.P.W. Jansen4, P.L.M. de Kort5
St. Elisabeth hospital, Tilburg, THE NETHERLANDS1, St. Elisabeth hospital, Tilburg, THE
NETHERLANDS2, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS3, St. Elisabeth hospital, Tilburg, THE NETHERLANDS4, St. Elisabeth hospital, Tilburg,
THE NETHERLANDS5
Background and purpose: Prognosis in young stroke patients is important because they usually have
longer life expectancy and other daily life demands. However, little is known on this. In this retrospective study we aim to describe medical factors (aetiology, mortality and recurrence rate) in a
group of young stroke patients (<50 years).
Methods: Young stroke patients admitted to the St. Elisabeth hospital and the TweeSteden hospital, Tilburg, the Netherlands, between Jan 2000 and Dec 2010 were included. Baseline variables as
stroke severity were derived from medical records. Also information about etiology, stroke recurrence and mortality were derived from medical records.
Results: The criteria were met by 350 persons. 1-month mortality was 6,0%, total mortality was
11,7% with a mean follow-up of 52.5 (SD ± 36.1) months. 5.4% had a recurrent stroke within 1 year
after the first event. 38 persons (10.8%) had a second stroke within the first 5 years. Most common
aetiologies were: large vessel disease (24.6%) and small vessel disease (20.6%). In 22% the cause
remained unknown.
Conclusion: Compared to older persons aetiology is more diverse. Mortality was relatively low
compared to older patients in different studies but substantial regarding the young age group.
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Aortic Atheroma and Ischemic Stroke Recurrence
L.I. Pereira1, C. R. Fernandes2, M. Rodrigues3
Hospital Garcia de Orta, EPE, Almada, PORTUGAL1, Hospital Garcia de Orta, EPE, Almada,
PORTUGAL2, Hospital Garcia de Orta, EPE, Almada, PORTUGAL3

289 Etiology of stroke and risk factors
The prevalence of migraine in an in-patient stroke population.
M. Lantz1, K. Kostulas2, E. Waldenlind3, C. Sjöstrand4

Dept of Clinical Neuroscience, Karolinska Institutet. Karolinska University Hospital, Stockholm, SWEDEN1, Dept of Clinical Neuroscience, Karolinska Institutet. Karolinska University
Hospital, Stockholm, SWEDEN2, Dept of Clinical Neuroscience, Karolinska Institutet. Karolinska
Background Recurrent ischemic stroke (IS) is common in complex aortic atheroma. TransesophaUniversity Hospital, Stockholm, SWEDEN3, Dept of Clinical Neuroscience, Karolinska Institutet.
geal echocardiogram (TEE) is used to assess aortic plaques. Randomized studies on management are Karolinska University Hospital, Stockholm, SWEDEN4
waited. We describe recurrence rate and risk factors in patients with/without aortic atheroma.
Methods Retrospective observational study in patients admitted to a Neurology ward with IS or
Introduction: Multiple studies have shown an increased risk for ischemic stroke in migraineurs, estransient ischemic attack in 5 years. If TEE was done, clinical data, aortic atheroma, drugs and folpecially in patients with migraine with aura (MA). In this study we have investigated the prevalence
low-up were recorded. We report rates and compare groups with odds ratio (OR) using logistic
of migraine headache, in an in-patient stroke population.
regression, recurrence risk by Kaplan-Meyer curves with Log Rank (LR) and Cox regression with
Material and methods: Patients admitted to the stroke unit with a diagnosis of acute cerebrovascular
Hazard Ratio (HR), along with 95% confidence intervals (95%CI).
disease between May and October 2009, were recruited and given a semi-structured questionnaire
Results 337 of 1300 patients had TEE (25.9%; mean age 55.7 years; 62.9% male). 18.2% had com- regarding demographic data and previous or on-going episodes of recurrent headache. Additional
plex plaques (CP) and 28.3% non-complex plaques (NCP). CP was key for anticoagulation (AC) on data regarding risk factors for cerebrovascular disease, investigations performed, blood tests and
discharge (50.8% vs 14.9% if NCP vs 23.3% without plaques (WoP); p<0.001), even after adjustprevalence of patent foramen ovale (PFO) were collected for all patients responding to the questionment for conditions needing AC (OR=5.0, 95%CI 2.4-10.6).
naire.
Recurrence rate was 10.3% (lethality 1.3%) in 604.7 days of mean follow-up. No difference was
Results: Of 281 admitted patients, 234 received a questionnaire and 179 answers were collected
found between risk factors of patients with/without recurrence. After 1 year of follow-up more new
resulting in a response frequency of 77%. Responders matched the initial cohort regarding distribuevents were seen in aortic atheroma (7.1% if CP, 5.7% if NCP and 1.8% WoP, LR p=0.097). The dif- tion of age, sex and type of stroke. Fifty-seven patients (31.8%) reported a history of episodes with
ference between groups with and WoP is significant at 1 year (6.3% vs 1.8%, LR p=0.013), but fades recurrent headache; of these 36 cases (20.1%) fulfilled criteria for migraine diagnosis according to
with time until end of follow-up.
ICHD-2. Sixty-one percent of migraine patients had MA. Stroke patients with migraine headache
Adjusting for antithrombotic therapy, 1 year recurrence risk (HR) is 3.54 (95%CI 1.04-12.09) for
were younger and with a female dominance.
CP vs NCP+WoP and 6.23 (95%CI 1.36-28.44) vs WOP. Higher recurrence happens in CP patients
Presence of patent foramen ovale (PFO) in the cohort was low; 11.1%, although significantly inwithout AC (12%), followed by NCP+WoP without AC (4%), CP with AC (3.2%) and NCP+WoP
creased in patients with migraine headache (p= 0.0065) compared to patients without migraine.
with AC (0%), LR p=0.082.
There were no significant differences, between patients with and without migraine headache regardConclusion Complex aortic atheroma has higher 1 year recurrence risk, mainly without AC. As 2/3
ing other conventional risk factors.
of the events in CP happened in the first year, the risk is non-significant afterwards. AC protection
Conclusions: The prevalence of migraine was comparable to the general prevalence of migraine in
may diminish with time.
the western civilizations. However, patients with migraine were more prone to have a MA than expected. The increased prevalence of PFO in patients with migraine headache corresponds well to
previous population studies.
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Immune-inflammatory markers and arterial stiffness indexes in subjects with acute ischemic
stroke with and without metabolic syndrome
A. Tuttolomondo1, R. Pecoraro2, D. Di Raimondo3, V. Arnao4, A. Pinto5, G. Licata6
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Prevalence, Risk markers and Aetiology associated with Ischaemic Stroke in Young Patients at
North Bristol NHS Trust, United Kingdom
M. KAPOOR1, N. BALDWIN2

Dipartimento Biomedico di Medicina Interna e Specialistica, Università degli Studi di Palermo
( Italy), Palermo, ITALY1, Dipartimento Biomedico di Medicina Interna e Specialistica, Università degli Studi di Palermo ( Italy), Palermo, ITALY2, Dipartimento Biomedico di Medicina Interna e
Specialistica, Università degli Studi di Palermo ( Italy), Palermo, ITALY3, Dipartimento di Biomedicina Sperimentale e Neuroscienze Cliniche, Università degli Studi di Palermo, Palermo, ITALY4,
ipartimento di Biomedicina Sperimentale e Neuroscienze Cliniche, Università degli Studi di Palermo, Palermo, ITALY5, ipartimento di Biomedicina Sperimentale e Neuroscienze Cliniche, Università degli Studi di Palermo, Palermo, ITALY6

NORTH BRISTOL HOSPITALS NHS TRUST, BRISTOL, UNITED KINGDOM1, NORTH
BRISTOL HOSPITALS NHS TRUST, BRISTOL, UNITED KINGDOM2

Background: Although many stroke patients are young or middle-aged, risk factor profiles and aetiology in these age groups are poorly understood.
Method: A retrospective case-note review of patients aged 18 years to 55 years discharged with a
primary diagnosis of ischaemic stroke from North Bristol NHS Trust, during the period from October 2011 to September 2012. The data was collected on demographics, length of stay, risk factors,
investigations undertaken and aetiology identified at discharge, using TOAST (Trial of Org 10172 in
Background:
Acute Stroke Treatment) criteria.
The aim of our study was to evaluate the associations between arterial stiffness and immune-inflam- Results: A total of 67 patients were identified, representing 16.9% of all stroke discharges. We anamatory markers in subjects with acute ischemic stroke with and without metabolic syndrome.
lysed 63 case notes as insufficient data was available for the remaining four patients. Over one-half
Methods:
of the patients were of “undetermined cause” mainly due to incomplete investigation. Large artery
130 patients with acute ischemic stroke and metabolic syndrome, 127 patients with acute ischemic
atherosclerosis (25%) was the second most common cause of stroke, followed by cardioembolism,
stroke without metabolic syndrome and 120 control subjects without acute stroke. Applanation to- small vessel disease and ischaemic stroke of other determined aetiology (Table 1). The most comnometry was used to record the augmentation index (Aix) and pulse wave velocity(PWV). We eval- mon risk factors were hyperlipidaemia (60.6%), hypertension (53.1%), current tobacco smoking
uated plasma levels of some cytokines and adhesion molecules.
(51.8%) and diabetes mellitus (7.5%). All patients with ischaemic stroke had vascular imaging,
Results:
63.3% underwent transthoracic echocardiogram with 15% having bubble contrast.100% had elecIn subjects with acute ischemic stroke and metabolic syndrome compared to those without metabol- trocardiogram (ECG) and only 13.9% underwent 24 hour ECG. More specific diagnostic tests were
ic syndrome and contros we observed higher median plasma values of IL-1-beta IL-6 , mTNF-alfa
carried out in the minority. The in-hospital mortality rate was 2.9%.
E-selectin , P-selectin , VICAM-1 , ICAM-1 , vWF , PAI-1 and lower median plasma values of
Conclusion: Young stroke patients have similar risk factor profiles as older patients, and require agIL-10 pg/ml.
gressive secondary prevention. However a significant proportion still have an undetermined cause
we observed higher plasma values of CRP, IL-1beta, IL-6, TNF-alfa , E-Selectin, P-Selectin, ICAM- hence a comprehensive cardiac assessment and/or specific diagnostic tests (angiography, cerebrospi1, VCAM-1, wWF, PAI-1 in subjects with LAAS, lacunar and CEI subtype ischemic stroke and
nal fluid examination, screening for vasculitis and thrombophilia, genetic testing and ophthalmologimetabolic syndrome compared to subjects with this subtype of stroke without metabolic syndrome.
cal examination) is necessary to determine the aetiology.
In subjects with acute ischemic stroke and metabolic syndrome compared to those without metabolic syndrome we observed a more significant positive correlation for age, and gender, between PWV Table 1. Causes of Ischaemic Stroke in Young Adults				
and CRP TNF-alfa , IL1beta , IL-6, P-selectin and IL-6, vWF, PAI-1.
Stroke of undetermined aetiology (mainly due to incomplete investi- 32
In LAAS subjects and metabolic syndrome, PWV was more significantly and positively related
gations)
to CRP, IL-1beta, IL-6, TNF-alfa, vWF and PAI-1 .In subjects with CEI subtype and metabolic
16
Large-artery atherosclerosis (embolus/thrombosis)
syndrome, PWV was more significantly and positively related to PAI-1 and vWF but not with
Cardioembolism
TNF-alfa, CRP, IL-6, IL-1beta .
Patent Foramen Ovale
3
Conclusions
Atrial Fibrillation
2
Patients with metabolic syndrome and acute ischemic stroke have a higher degree of immune-inAtrial Septal Defect
1
flammatory markers strictly related to values of arterial stiffness indexes compared to stroke controls
Left Ventricular Thrombus
1
without metabolic syndrome and independently of stroke subtypes.
4
Small-vessel occlusion (lacunae)
Stroke of other determined aetiology
Thrombophilia
Ovarian Hyper Stimulation Syndrome

3
1
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DIAGNOSIS OF NEOPLASIAS IN STROKE PATIENTS: UTILITY OF TUMOR MARKERS.
M. A. Mangas-Guijarro1, O. Trabajos2, P. Martinez-Sanchez3, A. Tallón4, M.J. Aguilar-Amat5, E.
Blanco-Vicente6, A. Martin-Montes7, B. Fuentes8, E. Díez-Tejedor9

293 Etiology of stroke and risk factors
The Impact of Baroreceptor Sensitivity in Arterial Hypertension, Ischemic Cerebral Stroke
and Coronary Artery Disease. The Role of Carotid Atherosclerosis and Age
D. Bartko1, Z. Gombosova2, P. Blazicek3, L. Danihel4, F. Jagla5, M. Hilz6, M. Drobny7, E. Kurca8,
V. Nosal9, I. Filipp10

Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital
Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN1, Department of
Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN2, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
Madrid, SPAIN3, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute.
Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN4, Department of
Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN5, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
Madrid, SPAIN6, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute.
Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN7, Department of
Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN8, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
Madrid, SPAIN9

Institue of Medical Sciences, Neurosci & Military Health, Central Military University Hospital,, Ruzomberok, SLOVAKIA1, Institute of Medical Sciences, Neurosciences, Military
Health,Central Military University Hospital, Ruzomberok, SLOVAKIA2, Alpha Medical Comop.,
Bratislava, SLOVAKIA3, Institute of Medical Sciences, Neurosciences & Military Health, Dept. of
Radiology, Ruzomberok, SLOVAKIA4, Institute of Normak and Pathological Physiology, Sovak
Academy of Sciencies, Bratislava, SLOVAKIA5, Dept. of Neurology, University of Erlangen, Erlangen, GERMANY6, Dept. of Neurology, University Hospital, Martin, SLOVAKIA7, Dept. of Neurology, University Hosoital, Martin, SLOVAKIA8, Dept. of Neurology, University Hospital, Martin,
SLOVAKIA9,
Institue of Medical Sciences, Neurosciences and Military Health, Ruzomberok, SLOVAKIA10

Backround
The role of baroreceptor sensitivity in arterial hypertension(AH), ischemic cerebral stroke (iCI),
coronary artery disease(CAD), and their relationship to carotid atherosclerosis(CA) and age is
poorly documented and controversial.
We assessed the hypothesis that the changes in baroreceptor sensitivity may correlate with CA (stiffness,IMT,plaque morphology) and also with age. This can influence compensatory mechanisms in
BACKGROUND: our objective was to analyze the frequency of tumors diagnosis after a brain indifferent clinical situations.
farction a well as the prognostic value of tumor markers (TM).
Methods
METHODS: Observational study of stroke patients treated in a stroke unit durging 2010. A folMaterial consists of 1120 subjects, divided in four groups:1. iCI(n=342),mean age 65.4 +/low-up was performed during 2011. Variables analyzed: demographic data, vascular risk factors,
9.6,men 50.6%), BMI=29.7 +/-3.8, 2.AH,(n=306),mean age 59,2+/-9.36,men 47.8%,BMI=28.9+/stroke data, MT during admission (CEA, CA125, CA19-9, CA15- 3, AFP and PSA) and diagnosis
5.1, 3.CAD,(n=227),mean age 69,2+/-10.4,men 37.5%),BMI=29.6 +/-3.8, 4.healthy conof any tumor during follow-up.
trols(C,n=245),mean age 50.9 +/ 11.3,men47,1%,BMI=23.8+/-4.2, Every group was divided in three
RESULTS: 398 patients, 60% males. A total of 17.3% had prior tumors: active solid tumor (6.5%),
age-related subgroups:1st group <40yrs,2nd group:41-60yrs,3rd group >60yrs. Diagnoses clearly
active leukemia (0.3%), active lymphoma (0.5%) and solid tumors in complete remission (13.1).
documented. BRS measured by Finometer(Finapres Amsterdam),stiffness (SphygmoCor,AtCor,SydOverall, 13 (3.3%) patients were diagnosed with a new neoplasia: 1 prostate cancer, 1 colon adeney) IMT,plaque morphology( carotid USG)
nocarcinoma, 3 pulmonary carcinomas, 4 brain tumors, 1 cervix neoplasia and 4 skin tumors. The
Results
time to diagnosis was 4.57 (+/- 6.9) months. Three had metastases. TM were analyzed in 89.9% of
BRS is significantly lower in all three groups with lowest values in iCI,comparing to conpatients with no history of neoplasia: they were increased in 60% of patients with a new diagnosed
trols(92+/-1.76 vs 4.41+/-1.70,p<001). Stiffness(PWV 11.06+/-4.12 vs 8.48+/-1.96), IMT(0.798+/neoplasia compared with 9.6% of those without neoplasia (P <0.0001): sensitivity 70% , specificity 0.195 vs 0.648+/-0.123mm) and plaque morphology showed significant higher values in all groups
84.7%, positive predictive value (PPV) 14%, negative predictive value (NPV) 98.8%. Furthermore, of pts comparing to controls(p<.0001). The changes are in inverse relationship to all parameters of
MT were increased in 80% of newly diagnosed tumors with specific MT: sensitivity 80%, specificity CA (p<.001)..BRS changes are age- related(from 40yrs to more than 60 yrs p< .0001)
89.9%, PPV 12.1%, NPV 99.6%.
Conclusion
CONCLUSIONS: The presence of tumors, previous or new, is common in patients with cerebral in- BRS changes have shown lower values and an inverse relationship to all parameters of CA in all
farction, suggesting a role in ist pathophysiology. The yield of TM in the diagnosis of neoplasias is
groups of pts comparing to controls. They are age-related. The results provoke opinion about poshigh although their PPV is low.
sible unfavorable influence of these changes on compensatory mechanisms related to the onset and
outcome of cerebrovascular and cardiovascular events. One of the largest prosoective multicenter,
multidisciplinary study
Supp.by EU/gov.grants ITMS26220220099,APVV 0586-06
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Leukoaraiosis is a possible risk factor for future stroke and vascular events in small vessel
transient ischemic attack
D.-I. Chang1, D. Lee2, S.H. Heo3
Kyung Hee University College of Medicine, Seoul, SOUTH KOREA1, Kyung Hee University
College of Medicine, Seoul, SOUTH KOREA2, Kyung Hee University College of Medicine, Seoul,
SOUTH KOREA3
Background: Clinical decisions remain uncertain when patients only present a subjective symptom suspicious for transient ischemic attack (TIA) without relevant atherosclerosis or cardiombolic
sources. Many parts of these clinical situations could belong to small vessel transient ischemic attack syndrome (SVTIAS). Since neuro-imaging technologies have become more developed, we are
now able to define SVTIAS more precisely. In this study, we attempted to identify neuro-imaging
predictors of vascular events after SVTIAS.
Methods: Study subjects were extracted from our prospectively-designed stroke registry from September 2003 to February 2011. We checked the traditional vascular risk factors, clinical characteristics and brain magnetic resonance imaging (MRI) findings [silent brain infarcts (SIs), leukoaraiosis
(LA) severity, cerebral microbleeds (CMBs) and acute ischemic lesion on diffusion-weighted imaging (DWI)]. Subsequent stroke, TIA or acute coronary syndrome after index TIA was recorded as a
clinical outcome. TIA cases with clear causative atherosclerotic lesions were selected to a group for
the further statistical comparison with SVTIAS in order to find a more distinctive characteristic of
SVTIAS.
Results: We determined that 70 patients had SVTIAS and 59 patients were classified as having
transient ischemic attack syndrome due to large vessel atherosclerosis (LVTIAS). Among the SVTIAS group, five patients had stroke or TIA and three patients had acute coronary syndrome. Only
LA severity showed a statistically significant hazard ratio to predict stroke and TIA recurrences in
SVTIAS group (Hazard ratio: 9.419, 95% Confidence interval: 1.059–84.845, p=0.044). LA severity showed statistical significances after adjustment by age and gender or other MRI findings (SIs,
CMBs, and DWI). Age and hypertension were the most contributable vascular risk factors of the LA
severity in both groups.
Conclusion: Our findings suggest that LA severity is a possible risk factor for future strokes and TIA
in patients with SVTIAS.

295 Etiology of stroke and risk factors
Prevalence, determinants and implications of the aortic atherosclerosis in acute stroke
C. Fernandes1, L. Pereira2, M. Rodrigues3
Hospital Garcia de Orta, Almada, PORTUGAL1, Hospital Garcia de Orta, Almada, PORTUGAL2, Hospital Garcia de Orta, Almada, PORTUGAL3
Background: The association of aortic atheroma and stroke is well established. We aim to determine the prevalence of aortic atheroma in patients with acute ischemic stroke (AIS), associated risk
factors and compare subgroups. Methods: Observational retrospective study in patients admitted to
Neurology ward with AIS in 5 years. In those with transesophageal echocardiogram (TEE) demographics, vascular risk factors, aortic atheroma, and lesion pattern were collected. Atheroma was
simple (<4mm) or complex (>=4mm, ulceration, mobile component). We present descriptive and
inferential statistics with t-test, ANOVA, chi-square and logistic regression with odds ratio (OR),
95% confidence intervals (95%CI). Results: In 1300 subjects, 337 had TEE (25.9%), mean age 55.7
years, 62.9% men. Hyperlipidemia was present in 68.8%, 63.5% had hypertension, 20.5% diabetes,
9.8% atrial fibrillation (AF), 38.6% smokers. Simple and complex atheroma identified in 28.3% and
18.2%. Subjects with atheroma were older (p<0.001), more men had complex atheroma (p=0.032).
Risk factor prevalence in patients with complex, simple and no atheroma: smoking 75.9%, 52.2%,
45.9% (p<0.001); diabetes 31.9%, 29.0%, 39.1% (p=0.002); hypertension 22.9%, 31.8%, 45.3%
(p<0.001); hyperlipidemia 20.8%, 30.7%, 48.5% (p=0.019); AF 12.1%, 39.4%, 48.5% (p=0.285).
On multivariate analysis, age≥55years (OR=7.1; 95%CI 3.2-15.6) and smoking (OR=4.7; 95%CI
2.1-10.3) remained associated with complex atheroma, age to simple atheroma (OR=3.5; 95%CI
2.0-6.2%). Stroke in patients with atheroma was more frequently territorial (p=0.012) and cortical
(p=0.002). Posterior circulation was more affected (59.1%; p=0.001), even after adjusting for vertebral artery disease, smoking, age and AF exclusion (OR=3.0; 95%CI 1.3-6.9). Conclusion: The association of aortic atheroma with posterior circulation stroke, without vertebral artery disease or AF,
suggests an embolic mechanism. In this setting, investigation for aortic atheroma is warranted.
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Risk of major cardiovascular events in patients with non-cardioembolic ischemic stroke and
transient ischemic attack in Colombia: a subgroup analysis of the OPTIC registry
M. Munoz-Collazos1, G.F. Torres2, E.L. Valenzuela3
Clinica de Marly, Bogota, COLOMBIA1, Hospital Santa Clara, Bogota, COLOMBIA2, Sanofi-Aventis Colombia, Bogota, COLOMBIA3
Background There is a lack of data about the risk of major cardiovascular (CV) events in patients
with stroke or transient ischemic attack (TIA) in Colombia. The purpose of the OPTIC registry is
to describe characteristics and risk of CV events in patients with a recent atherosclerotic ischemic
stroke or TIA in low-middle income countries. We sought to determine risks of the Colombian subpopulation. Methods In OPTIC, 3635 patients aged ≥45 years with TIA within the previous twoweeks, minor stroke (NIHSS ≤3) or first non-disabling stroke (modified Rankin Scale ≤4) within
the previous six months were enrolled. The last follow-up was made at the end of the second year.
The primary endpoint was the composite of CV death, nonfatal myocardial infarction or nonfatal
stroke. In this subgroup analysis, we used Kaplan-Meier estimates (KM) of 2-years event risk and
univariate Cox proportional hazards regression models to identify candidate predictors of the primary outcome. Secondary endpoint was the composite of atherothrombotic events (unstable angina and
diagnosis/worsening of claudication) or peripheral vascular intervention (amputation of lower limbs,
peripheral artery bypass graft and peripheral angioplasty). Results 309 Colombians were enrolled.
39 patients (KM =13.9%) developed primary endopoint at the end of the second year. Univariate
predictors of the primary endpoint were as follows: age (HR 1.58 per 10-year increase, 95%CI 1.12.1), hypertension (HR 2.92, 95%CI 0.9–9), fasting glucose (HR 2.93 per log increase, 95%CI 1.17.4), history of heart failure (HR 5.2, 95%CI 2.2-12.7), hospital distance ≥30 minutes drive (HR 2,
95%CI 1.1-3.8). 48 patients (KM =17.2%) developed secondary endpoint. Conclusions Major cardiovascular events are frequent in patients with TIA or stroke in Colombia. Older age, hypertension,
high fasting glucose, history of heart failure and long distance to a hospital increase the risk of a major cardiovascular event in patients with TIA or stroke.

442 Scientific Programme

297 Etiology of stroke and risk factors
Stroke due to hypoplasia of the internal carotid artery: clinical and ultrasound findings.
E. Vassileva1, M. Daskalov2, P. Stamenova3
Department of Neurology University Hospital “Tsaritsa Yoanna - ISUL”, Sofia, BULGARIA1,
Department of Neurology University Hospital “Tsaritsa Yoanna - ISUL”, Sofia, BULGARIA2, 2Department of Neurology USBALN “Seint Naum”, Sofia, BULGARIA3
Background: Hypoplasia of the internal carotid artery (ICA) is an extremely rare congenital anomaly. The aim of the present study is to define the role of ICA hypoplasia, detected by colour coded
duplex sonography, and the relation to the prognosis, outcome and recurrence rate of stroke.
Method: 10 consecutive patients (7 females, 3 males, 17-48 years old, mean age 30) with ischemic
stroke due to internal carotid artery hypoplasia were included. Diagnostic work-up of the patients
included: computed tomography, color coded duplex sonography, MR- or digital subtraction angiography.
Result: Mean neurological deficit according to the National Institutes of Health Stroke Scale at admission was 8,7 (between 5 and 23). Good clinical outcome (mRS < 2 ninety days after the stroke
onset) was observed in 80% of the patients, stroke recurrency - in 10% of the patients. Bilateral internal carotid hypoplasia was found in 2 cases, hypoplasia of the ipsilateral vertebral artery - in 3
cases. The main collateral pathway, determined by color coded duplex sonography in the group, was
posterior communicating artery (n=9).
Conclusion: The stroke, due to hypoplasia of the ICA, is with favourable outcome and low recurrence rate. This pathology is one of the rare causes of stroke in young adults. Color coded duplex
sonography is effective and sensitive method in this condition.
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Hemorheological parameters and gene polymorphisms in patients with cerebral atherosclerosis receiving antiplatelet therapy
Z.M. Khamidova1, A.A. Shabalina2, M.B. Kostyreva3, N.Y. Abramycheva4, A.A. Raskurazhev5,
S.N. Illaryoshkin6, M.M. Tanashyan7, Z.A. Suslina8
Research Center of Neurology, Moscow, RUSSIAN FEDERATION1, Research Center of Neurology, Moscow, RUSSIAN FEDERATION2, Research Center of Neurology, Moscow, RUSSIAN
FEDERATION3, Research Center of Neurology, Moscow, RUSSIAN FEDERATION4, Research
Center of Neurology, Moscow, RUSSIAN FEDERATION5, Research Center of Neurology, Moscow,
RUSSIAN FEDERATION6, Research Center of Neurology, Moscow, RUSSIAN FEDERATION7,
Research Center of Neurology, Moscow, RUSSIAN FEDERATION8
BACKGROUND: hemorheological disorders in patients with cerebral atherosclerosis (CA) may
lead to cerebrovascular pathology. Timely detection of increased clotting is vital to selecting drugs
that prevent thrombogenesis. Gene polymorphisms (GPs) affecting individual sensitivity to antiplatelet (AP) drugs have recently been identified. We aimed at establishing the role of molecular
genetic testing (MGT) in diagnosing AP drugs resistance. METHODS: an overall of 93 patients (65
– men) aged 47-78 yrs with a >50% carotid artery stenosis were included in the study. They were
divided in 2 groups: the first group (n=40) comprised patients CA progression (according to duplex
ultrasonography [DU] during 12,2+/-6,5 months observation) despite receiving AP drugs. Patients
without CA progression were included in the II group. The control group – 191 healthy subjects
without AP therapy, matched by age and gender. The examination included evaluation of platelet
aggregation (PA) (ADP and adrenaline induced), hematocrit (HC), blood viscosity (BV) at 2 shear
rates (210 s-1and 10 s-1) and DU. Patients with AP resistance underwent MGT for the following
GPs: T13254C GP VI и A-842G COX-1 (aspirin sensitivity). RESULTS: 43% (n=40) patients had
CA progression, and 30% of them (n=12) developed stroke. In the II group (n=53) the stroke rate
during period of observation was 17%. In the first group HC (47,0±1,2%) and BV (10 s-1) were increased. Patients without CA progression had lower AT compared to group I (ADP-PA 22,5+/-1,7%
and 42,0+/-3,7%; adrenaline-PA 19,5+/-1,44% and 51,0+/-4,66% respectively (p<0,05 - 0,01)). In
patients with CA progression a positive correlation between A-842G COX-1 and an increased level
of adrenaline induced PA was found (р=0,035, r= 0.6372). CONCLUSION: The identification of the
A842G mutation in the COX-1 gene may serve as a factor for CA progression and may enhance personification of AP therapy.

299 Etiology of stroke and risk factors
Dietary factors in stroke patients living in high salt intake country
Y.J. Kim1, S.R. Han2
Ewha Womans University Mokdong Hospital, Seoul, SOUTH KOREA1, Catholic University of
Korea, St. Vincent’s Hospital, Suwon, SOUTH KOREA2
Purpose: It has been postulated that high salt intake is associated with significantly increased risk of
stroke and total cardiovascular disease. However there are still remaining questions on relationship
between salt and stroke. The influence of dietary factors on stroke risk is debated mainly because
available data are limited and imprecision in measurement of intake. Our objective was to compare
the foods pattern of non-cardioembolic ischemic stroke patients with control subjects using a food
frequency questionnaire (FFQ), focused on dietary salt.
Methods: One hundred fifty-eight ischemic stroke (IS) and one hundred seventy-six controls without any known cardiovascular disease (non-CI) were included. All food-item questions were asked
during a one-on-one interview. Nutrient intake was assessed using CAN Pro version 3.0.
Results: The patterns of food groups consumed by subjects were significantly different between the
non-CI and CI groups. Fruits and vegetable intakes in the CI group were lower than in the non-CI
group. Meat, fish and grains intakes were higher in the CI group. The comparisons with nutrients
intake of calcium, potassium, iron, vitamin A, vitamin C, beta-carotene and foliate intakes in the CI
group were lower than in the non-CI group. However, there were no differences between two groups
in sodium intake in this high-salt intake case cohort (6656.8mg vs. 5733.1mg, p=0.54).
Conclusions: According to the 2011 Korean national health and nutrition examination survey, average population daily sodium intake is 4831mg. Because of imprecision in measurement of salt
intake, these effects are likely to be underestimated. Further studies about the dietary salt intake and
risk of stroke in Korean patients should be conducted.
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Current Smoking and Silent Brain infarct are associated with Stroke Occurrence in the patients with Right to Left Shunt.
H.K. Park1, J.Y. Choi2, J.H. Rha3

301 Etiology of stroke and risk factors
Clinical Characteristics of Ischemic Stroke with Previous Exposure to Agent Orange
S.W. Ha.1, J.Y. Hwang2
Department of neurology, Veterans Heath Sevice Medical Center, Seoul, SOUTH KOREA1,
Department of neurology, Veterans Heath Sevice Medical Center, Seoul, SOUTH KOREA2

Department of Neurology, Inha University Hospital, Incheon, SOUTH KOREA1, Department
of Neurology, Inha University Hospital, Incheon, SOUTH KOREA2, Department of Neurology, Inha
University Hospital,, Incheon, SOUTH KOREA3
Background and Objectives
Agent Orange is the code name for one of the herbicides and defoliants used in the Vietnam War
Background and Purpose: Right-to-left shunt (RLS) is known to be associated with cryptogenic cefor herbicidal warfare program. TCDD (2,3,7,8-tetrachlorodibenzo- p-dioxin), a material of agent
rebral infarction and migraine. However, it has not been elucidated, which factors affect the stroke
orange, was reported as a deadly poison in spite of its presence at extremely small doses. A correlaoccurrence in the patients with RLS. Here, we sought to determine the prevalence of risk factors in
tion between exposure to TCDD and cerebral infarction is not yet known. Thus, we intended to extwo groups and to find the radiological predictors for stroke.
amine the correlation between preceding TCDD exposure and the clinical characteristics of cerebral
Methods:
infarction.
We performed a retrospective review of the medical records and brain MR image of patients with
Methods
RLS, aged between 40 and 80, who visited our hospital for treatment of migraine or cryptogenic
We studied patients with acute ischemic stroke within 7days of onset in Veterans hospital. Among
infarction from January, 2008 to June, 2012. Patients with potential risk factors for cardioembolism them, 119 consecutive patients with previous exposure to agent orange were evaluated. For conlike aortic atheroma(>4mm) and atrial fibrillation were excluded. RLS was defined as >/=11 micro- trolled group, 119 patients were assigned in a 1:1 ratio (age, sex matched) among 756 stroke patients
embolic signals(MESs) on the agitated saline test, using Transcranial Doppler sonography. We defrom 4 other general hospitals.
fined white matter hyperintensities(WMHs), as the Fazekas score>/=2, and assessed the prevalence
Results
of each risk factors and radiological findings in stroke and migraine group.
Diabetes was the most common risk factor in exposure group (57.1%) compared with non exposure
Results: A total of 489 patients were included in this study(stroke; 55.7±11.0, N=257 vs migraine;
group (46.2%) (P=0.001). Among stroke etiology, small vessel occlusion was the most common
56.0±10.5, N=232). On univariate analysis, the patients with stroke had the higher ratio of men, hy- subtype(43%) in exposure group followed by large-artery atherosclerosis (30.3%) but in non expopertension, diabetes, dyslipidemia and current smoking than the migrainers. On multivariate binasure group, the large artery atherosclesosis was the most common subtype(43.7%) and small vessel
ry regression test, the odds ratio of current smoking was highest(OR=10.08, 95% CI; 4.38~23.17).
occlusion was followed(24.4%). There were no significant differences in proportion of each cardioThe stroke group had the high frequency of silent brain infarct(28.3% vs 5.2 %, P<0.01) and
embolic
WMHs(13.1% vs 6.9%), compared to those with migraine. There was no difference in age, intra/ex- Conclusion
tracranial stenosis, microembolic signal number or microbleeds between two groups.
We determined that there are differences in stroke risk factors and subtypes of stroke etiology beConclusions: Some cardiovascular risk factors, especially silent brain infarct and smoking history
tween exposure group and other group. These indicate that the TCDD might come into causes of
were associated with stroke occurrence in the patients with RLS. These results suggest that the eval- stroke and further study is needed for the TCDD with stroke etiology.
uation of risk factors and brain images could be helpful for the prediction of stoke in the patients
with RLS.
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Intracranial stenosis or occlusion in an AF patient is much more likely to be in the anterior circulation than the posterior circulation.
G.F.A. Cowley1, R.J. Perry2

303 Etiology of stroke and risk factors
Acute Ischemic Strokes Missed in a Stroke Center (“Stroke Chameleons”): Causes, Risk Factors and Outcome
B.R. Richoz1, M.F. Faouzi2, P.M. Michel3

University College London, London, UNITED KINGDOM1, National Hospital for Neurology &
Neurosurgery, London, UNITED KINGDOM2

Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND1, Centre Hospitalier
Universitaire Vaudois, Lausanne, SWITZERLAND2, Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND3

Introduction: Stenosis of a large intracranial vessel is recognised as an important cause of stroke. If
partial or complete occlusions of intracranial vessels seen on CT angiogram mainly represent atheromatous stenosis then we might reasonably expect that those in the anterior and posterior circulations share similar risk factors. We report a retrospective study that challenges that expectation.
Methods: We performed a retrospective study of patients admitted to the Hyperacute Stroke Unit at
University College Hospital, London, UK in October 2011 and November 2011 who routinely receive CT angiogram (CTA). We identified 86 patients with acute ischaemic stroke whose infarcts
lay within the territory of an occluded or partially occluded intracranial vessel seen on CTA. We
recorded the following stroke risk factors for each patient: age, gender, hypertension, hypercholesterolaemia, diabetes mellitus, peripheral vascular disease, smoking, atrial fibrillation (AF), carotid
disease and ischaemic heart disease. Results: 39 of the 72 patients with anterior circulation abnormalities had AF (54%) compared to none of the 15 patients with posterior circulation abnormalities,
a highly significant difference (chi squared = 14.73, p = 0.0001). This was the only significant difference between risk factors in the two groups. Conclusion: The most plausible explanation is that
most of the relevant abnormalities seen in the intracranial circulation in stroke patients with AF represent cardio-embolic thrombus rather than atheroma, a conclusion that may have consequences for
their endovascular management. We also conclude that AF-related emboli of sufficient size to cause
a partial or complete occlusion of a large intracranial vessel are much more likely to enter the anterior circulation than the posterior circulation. If so, then a prolonged search for paroxysmal AF may
be much harder to justify after a stroke in the posterior circulation.

Background: Missing the diagnosis of stroke and giving a wrong diagnosis potentially causes harm
to patients. We aimed at identifying risk factors, causes and outcomes of AIS who were initially
not diagnosed upon presentation. Methods: Using a prospectively constructed AIS database (Acute
STroke Registry and Analysis of Lausanne, ASTRAL), the population in whom AIS was initially missed (M) over a 8.5 year period was identified. An AIS was considered “missed” if either the
initial evaluation by non-neurologists or the neurological consultation concluded with a non-stroke
diagnosis, but later, a stroke was confirmed by imaging. Clinical and laboratory data in M were
compared to patients with a correct initial diagnosis (D). Results: In 2’200 consecutive AIS, 47
were initially missed (2.1%). In multivariate analysis, M were younger (OR 0.98) which was explained by a bimodal age distribution with a lower peak at age 32. M also had less cerebrovascular
risk factors reflected by rarer prestroke use of hipolipemic drugs (OR 0.26) and a lower admission
diastolic blood pressure (OR 0.98). They had less eye deviation (OR 0.20) and more cerebellar
strokes (OR 3,67). Initial stroke severity showed a bimodal distribution in M with either mild or
very severe stroke presenting as coma (NIHSS peaks at 4 and 29). The wrong diagnosis given was
most frequently another neurological disease (n=20, 42,5%) such as peripheral vertigo or CNS inflammation, and coma of non-vascular origin (n=10, 21.2%). Also, 5 AIS (10.6%) were attributed to
a simultaneously present medical, neurological and psychiatric disorder. In 2 patients (4.3%), radiological data were misinterpreted. Analysis of functional outcome, mortality and recurrences at one
year will be presented. Discussion:Strokes may be missed in patients with few vascular risk factors
and a lower age who are presenting with lower stroke severity, isolated vertigo, absent eye deviation, or who are presenting as coma. At-risk circumstances include the presence of a second medical,
neurological or psychiatric disorder, potentially masking the stroke. Knowledge of such risk factors
for missing acute ischemic stroke may decrease its incidence.
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Role of Vertebral Artery Hypoplasia as a risk factor for stroke in lateral medullary infarction
H.K. PARK1, S.Y. HA2, K.I. YANG3, D.S. JEONG4, H.G. OH5

305 Etiology of stroke and risk factors
The relationship between mean platelet volume and severity of acute ischemic brain stroke
N.A. Asghari1, F. Ghahremanfard2, H. Ghomi3, S. Afshin4

Cheonan Hospital, Soonchunhyang University College of Medicine, CHEONAN, SOUTH KOREA1, Haeundae Paik Hospital, Inje University College of Medicine, BUSAN, SOUTH KOREA2,
Cheonan Hospital, Soonchunhyang University College of Medicine, CHEONAN, SOUTH KOREA3, Cheonan Hospital, Soonchunhyang University College of Medicine, CHEONAN, SOUTH
KOREA4, Cheonan Hospital, Soonchunhyang University College of Medicine, CHEONAN,
SOUTH KOREA5

Fatemiyeh hospital, Tehran, IRAN1, Fatemiyeh hospital, Semnan, IRAN2, Fatemiyeh hospital,
Semnan, IRAN3, Fatemiyeh hospital, Semnan, IRAN4

Background: Is vertebral artery hypoplasia (VAH) a risk factor for strokes in the posterior cerebral
circulation? The aim of our study was to investigate the frequency and clinical relevance of VAH in
lateral medullary infarction.
Methods: Among 1,568 patients who were admitted due to acute ischemic stroke from September
2007 to December 2011, a total of 40 patients with lateral medullary infarction were selected. The
frequency of VAH, defined as a diameter of </= 2.2 mm by contrast-enhanced magnetic resonance
angiography, was measured in all patients with lateral medullary infarction. We assessed the risk
factors in each patients for stroke. Transcranial Doppler (TCD) was performed in patients with
VAH. Stenosis. A stenosis of the distal vertebral artery was diagnosed if the mean flow velocity
(MFV) was greater than 55 cm/s.
Results: : A total of 13 patients (13/40, 32.5%) had VAH. It was detected in 6 patients (6/21, 28.6%)
among the 21 patients in 15-64 years and 7 patients (7/19, 36.8%) among the 19 patients in 65-99
years. In young patients (3 in 15-40 years), all patients had VAH (3/3, 100%) but no additional risk
factors for stroke. In very eldery patients (5 in 80-99 years), 3 patients (3/5, 60%) had VAH and atherosclerotic risk factors (only hypertension). Although contrast-enhanced MRA showed the narrowing of distal vertebral arterty, 13 patients with VAH demonstrated low MFV (20-35 cm/s) in distal
symptomatic vertebral artery.
Conclusion: The clinical significance of VAH is not yet clearly defined. Some studies postulated
that VAH or asymmetry may play a role in posterior circulation ischemia, even in young adults. The
VAH, which shows lower mean flow volume and decreased flow velocities, seems to be more susceptible to pro-thrombotic or atherosclerotic processes than normal or dominant vertebral arteries.
Vertebral arterial thrombi can cause in situ strokes on lateral medulla and prone to cause distal embolization to PICA territory lateral medulla.

Background: Mean platelet volume (MPV) is considered as a determinant for level of platelet activity and its role for predicting severe ischemic events has been already conflicting. The present
study was performed to determine whether an association exists between MPV and severity of acute
ischemic stroke. This study also came to address the power of MPV measurement for discriminating more severe ischemic stroke from mild stroke event. Methods: One hundred consecutive patients with first-ever ischemic stroke presenting to the neurology department of Fatemieh hospital in
Semnan between January 2010 and January 2011 were included to this cross-sectional study. Blood
samples were taken to measure MPV using an EDTA3K kit and by a Sysmex SE 9000 analyzer. Severity of ischemic stroke was assessed by Modified Rankin scale. Results: MPV value was higher
and more meaningful in the group with Rankin score ≥ 3 than the subjects with lower scores (9.36
± 0.95 versus 8.55 ± 0.65, P < 0.001). In parallel, mean platelet count was significantly lower in the
former group (238.82 ± 89.22 versus 283.73 ± 89.22, P = 0.020). After controlling risk profile associated with ischemic stroke in the multivariate logistic regression model, the effect of MPV in ischemic stroke remained statistically significant (OR: 4.58, 95% Confidence Interval: 1.38 – 15.13, P =
0.012). The area under the ROC curve was 0.77 (95% Confidence Interval: 0.65 – 0.90, P = 0.001),
indicating the high discriminative value of MPV for predicting severe ischemic stroke based on
Rankin score ≥ 3 from mild stroke situation. Conclusions: MPV is associated with ischemic stroke
severity and has a high value for discriminating severe ischemic stroke from its mild situation.

TABLE 3: Multivariate regression analysis for determining role of MPV for predicting CVA severity
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Prevalence of patent foramen ovale in ischaemic stroke in Italy: the SISIFO Study
A. Mattioni1, D. Consoli2, M. Paciaroni3, M. Aguggia4, M. Melis5, G. Malferrari6, S. Vidale7, P.
Cerrato8, S. Sacco9, C. Gandolfo10, C. Serrati11, M. Del Sette12, A. Cavallini13, P. Postorino14, S. Ricci15
on behalf of SISIFO group
UO Neurologia-Stroke Unit, ASL1 Umbria, Citta di Castello, ITALY1, UO Neurologia, Ospedale G.Jazzolino, Vibo Valentia, ITALY2, Stroke Unit, University of Perugia, Perugia, ITALY3, Neurologia-Stroke Unit, Ospedale Cardinal Massaja, Asti, ITALY4, SC Neurologia-Stroke Unit, Azienda
Ospedaliera G.Brotzu, Cagliari, ITALY5, Neurologia-Stroke Unit, Department of Neuromotor Physiology, Arcispedale Santa Maria Nuova, IRCCS Reggio Emilia, Reggio Emilia, ITALY6, Azienda
Ospedaliera S.Anna, Como, ITALY7, AOU Molinette, Torino, ITALY8, Department of Neurology,
University of L’aquila, L’Aquila, ITALY9,
Stroke Unit, University of Genova, DINOGMI, Genova, ITALY10, AO San Martino, Genova, ITALY11, Neurology-Stroke Unit, S.Andrea Hospital, La Spezia, ITALY12, UC Malattie Cerebrovascolari-Stroke Unit, IRCCS INN C.Mondino, Pavia, ITALY13, UO Neurologia, Ospedale G.Jazzolino,
Vibo Valentia, ITALY14, UO Neurologia-Stroke Unit, ASL1 Umbria, Citta di Castello, ITALY15
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CHARACTERISTICS OF STROKE PATIENTS WITH HYPERHOMOCYSTEINEMIA
L. Gungor1, K Balci2, A. Bedir3, H. Bagci4
Ondokuz Mayis University, Faculty of Medicine, Department of Neurology, Samsun, TURKEY1, Ondokuz Mayis University, Faculty of Medicine, Department of Neurology, Samsun, 2, Ondokuz Mayis University, Faculty of Medicine, Department of Neurology, Samsun, 3, Ondokuz Mayis University, Faculty of Medicine, Department of Neurology, Samsun4

Background: High plasma homocysteine level is known to be a risk factor for ischemic stroke. It
may cause early atherosclerosis by causing endothelial damage, lipid deposition and impairment of
vascular dilatation by proinflammattory effect. In this study, we tried to determine the characteristics
of the patients whose strokes were attributed to high plasma homocysteine levels.
Methods: The data of 803 stroke patients reviewed retrospectively. Age, gender, stroke subtype, additional risk factors were compared with high and normal homocysteine levels.
Results: Plasma homocysteine level was high in 79 patients (9,84%). The average plasma homocysteine level was 27,88 (range 14,01-107,63) µmol/L. Mean age of patients with hyperhomocysteinemia was 42,61 years, and 59,44 in the remaining 722 stroke patients with normal plasma homocysteine levels (p<0.05). Most of the patients with hyperhomocysteinemia were male (71,60% versus
Background: Patent foramen ovale (PFO) is a congenital anatomical cardiac defect with a mean
55,68%, p<0.05). Lacunar infarctions (16,62% versus 12,60%), intracranial atherosclerosis (27,16%
prevalence of 20% in general population. Several studies have suggested an association between
versus 5,12%), craniocervical arterial dissection (8,64% versus 4,57%) and cerebral venous thromcryptogenetic stroke and PFO, however the role of PFO as a risk factor for cerebral ischaemia is still bosis (20,99% versus 12,05%) were more common in patients with high plasma homocysteine levdebated. The gold standard to detect PFO is transesophageal echocardiography (TEE). Over the last els. Methylenetetrahydrofolate reductase gene mutation was detected in 32,91% of patients. 15,19%
decade TEE has been replaced by transcranial doppler (TCD) sonography associated to an echocar- have had recurrent strokes, and 20,25% had other atherosclerotic disease. The most common accomdiographic evaluation, both with infusion of agitated-saline as an echo-contrast. We aim to deterpanying disease was coronary heart disease.
mine the prevalence of PFO in an ischaemic stroke population and to identify a stroke recurrence
Conclusion: High homocysteine may lead endothelial dysfunction, lipid deposition, inflammation
profile risk in patients with PFO.
and damage on the arterial wall. Especially young male patients are at risk. In concordance with the
Methods: This is a prospective multicentre study. All consecutive patients with acute ischaemic
hypothesis of vessel wall damage, hyperhomocysteinemia may cause ischemic stroke by leading
stroke are included. Demographics, vascular risk factors and National Institute of Health stroke
early intracranial atherosclerosis or cerebral small vessel disease, and dissection of the cranial vesscale score are registered. Echocardiographic and transcranial studies are performed in each patient sels.
to detect the presence of PFO. Prevalence of PFO will be calculated with 95% CIs. Univariate analysis will be performed to detect the correlation of PFO with different registered factors and multivariable analysis with PFO as independent variable.
Results: So far we have included 926 patients. Recruitment will end in mid-February and analysis
will be immediately prepared.
Conclusions: This study should contribute to better identify the role of PFO in ischaemic stroke risk
and recurrence-related events. Qualifying findings of the study are represented by the high number
of enrolled patients, the prospective methodology of the study and the presence of secondary instrumental endpoints.
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Changes of risk factors and level of high sensitivity C-reactive protein(hs-CRP) in patients
with intracranial and extracranial arteries occlusive diseases
Y. Zhang1, D. Xie2, L. Deng3, X. Liu4, J. Li5
Department of Neurology, Beijing Friendship Hospital, Capital Medical University, Beijing,
CHINA1, Department of Neurology, Beijing Friendship Hospital, Capital Medical University, Beijing, CHINA2, Department of Neurology, Beijing Friendship Hospital, Capital Medical University,
Beijing, CHINA3, Department of Neurology, Beijing Friendship Hospital, Capital Medical University, Beijingh, CHINA4, Department of Neurology, Beijing Friendship Hospital, Capital Medical University, Beijing, CHINA5

309 Etiology of stroke and risk factors
Aetiology and risk factors in stroke patients 40 years and under
M.L. Watts1, C. Ashton2, A. Alvaro3
Fremantle Hospital, Perth, AUSTRALIA1, University of Western Australia, Perth, AUSTRALIA2,
Fremantle Hospital, Perth, AUSTRALIA3

Background:
Stroke in younger patients is commonly cryptogenic. We aimed to investigate aetiology and risk factors in young (age 40 years and under) patients in our Stroke Unit.
Methods:
Using the Stroke Unit database, data was retrospectively collected from patients aged 40 years and
Objective To investigate the changes of risk factors and the level of high sensitivity C-reactive prounder presenting for the first time to the Fremantle Hospital Stroke Unit from 2005 to 2012 inclutein (hs-CRP) in patients with intracranial and extracranial arteries occlusive diseases．Methods
sive. Demographics, risk factors and stroke type were noted.
This study was retrospective case-control study. The total patients is 276, including 89 patients with Results:
ICAO, 74 patients with MCAO, 29 patients with ICAO and MCAO, and 84 ischemic stroke patients We identified 33 patients aged 17-40, with a mean age of 32.4 years. Eighteen patients (55%) were
with no large artery occlusion(control group). Recording the risk factors and hs-CRP level within
female. The patients represented 3.2% of the total number of first presentations with stroke in any
3 days after admission, combined with TCD, CTA and MRA and other imaging and clinical datas,
age group. Thirty patients (91%) had ischaemic stroke, 3 haemorrhagic. Two patients re-presentanalyzed and summarized its characteristics, and made statistical analysis. Results Compared with
ed during the study period with a recurrent stroke. Based on the Oxfordshire stroke classification,
control group, patients with intracranial and extracranial arteries occlusive diseases have higher
strokes were classified as follows: TAC 2 (6%), PAC 9 (27%), LAC 11 (33%) and POC 11 (33%).
percent history of stroke and coronary heart disease（P<0.01）,and 23.6%~31.0% of patients have The rates of traditional risk factors were: smoking 45% (n=15), hyperlipidaemia 30% (n=10), hypermore than three risk factors as the rate of the control group only 3.6%.Also the level of hs-CRP was tension 24% (n=8) and diabetes mellitus 9% (n=3). A history of chronic excessive alcohol consumphigher (P<0.01) in patients with intracranial and extracranial arteries occlusive diseases. Conclusion tion was identified in 8 patients (24%), and 4 (12%) were intoxicated within 48hrs of presentation.
Stroke patients with intracranial and extracranial arteries occlusive diseases have more risk factors
Seven patients recently used recreational drugs including marijuana (n=5), amphetamines (n=4),
and higher percent history of stroke and coronary heart disease. The hs-CRP, as an important inflam- ecstasy (n=1) and LSD (n=1). Sixteen strokes (48%) were cryptogenic. Vessel dissection was idenmatory factors, may be involved in the pathophysiological process of the intracranial or extracranial tified in 21% of patients (2 carotid and 5 vertebral). Amphetamine-induced vasculopathy was diagartery occlusion, and they may play an important part in clinical biochemistry.
nosed in 3 patients (9%). Cardioembolism was diagnosed in only 6% of strokes (n=2).
Conclusion:
In our study of stroke patients aged 40 and under, nearly half of strokes were cryptogenic. Dissection and amphetamine-induced vasculopathy were the most commonly identified aetiologies. A high
percentage of patients were smokers. In comparison to similar studies, there were higher rates of
cryptogenic stroke and lower rates of cardioembolism.
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THE CAUSATIVE CLASSIFICATION OF STROKE (CCS) FOR ETIOLOGICAL CLASSIFICATION OF ISCHEMIC STROKE AND COMPARISON WITH THE TOAST SYSTEM
S. Ozturk1, H. Ekmekci2, A. Demir3

311 Etiology of stroke and risk factors
Blood pressure control on standard medical therapy after stroke: a cross-sectional analysis
from a single centre stroke outpatient department
L. Bentsen1, D. Krieger2, S. Ochoa3, H. Christensen4

Selcuk University, Medical Faculty, Department of Neurology, Konya, TURKEY1, Selcuk University, Medical Faculty, Department of Neurology, Konya, TURKEY2, Selcuk University, Medical
Faculty, Department of Neurology, Konya, TURKEY3

Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK2, Department of
Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK3, Department of Neurology,
Bispebjerg University Hospital, Copenhagen, DENMARK4

Etiological classification of ischemic stroke is very important for treatment of individual patient
and also for improving population based preventive programs. The most commonly used system is
The Trial of ORG 10172 in Acute Stroke Treatment System (TOAST). New classification systems
as The Causative Classification of Stroke System (CCS) which is based causative etiologies of the
stroke have been used.This study was planned to evaluate CCS and TOAST classifications and to
evaluate similarities and differences of distribution of risk factors evaluated in these systems.
In this retrospective study 100 consequitive acute stroke patients (67 male, 33 female patients) were
recorded automatized The CCS system and beside this classification these patients were classified
accoding to The TOAST. The rates of etiological subgroups were compared in two classification
system.
The median age of the patients was 66.6 (within 27-95 range). In TOAST classification, the distribution of groups were 22% cardioembolic,15% large artery atherosclerosis, 9% small artery occlusion,
10% other uncommon causes, 44% undetermined while in the CCS classification system these rates
were 27% cardioembolic, 26% large artery atherosclerosis, 10% small arter occlusion, 11% other
causes and 25% undetermined. There were a significant difference for rate of cardioembolic group
and undetermined subgroup between two systems (p=0.000 and p=0.000).
The CCS system may be useful to increase of determination of etiology in the patients who were included in the undetermined group according to The TOAST classification and this may be an advantage during prevention and treatment plan of this subgroup in clinical practice.

Background:
Hypertension remains the strongest explanatory risk factor for stroke and recurrent stroke. The aim
of this cross-sectional analysis was to explore the extent of blood pressure control and the use of antihypertensive medication after stroke.
Method:
Stroke patients from a basic catchment’s area of 350.000 as well as all patients after i.v. thrombolysis and patients considered complex are referred from the Capitol Region of Copenhagen. All newly
referred patients with first appointment from 1.th of September through November 2012 were included into this analysis. The office blood pressure was measured recording to guidelines and defined hypertensive when higher than 140/90 mm Hg, and in diabetics higher than 135/85. Patients
on antihypertensive medication were defined hypertensive independent of blood pressure and office
blood pressure.
Results:
171 patients had their first appointment in the day clinic during this period, 127 of these patients
(74,3 %) were hypertensive. 61 (48 %) of the hypertensive patients were well regulated medically, with 25 (41 %) on 1 medication, 22 (36,1 %) on two medications and 14 (22,9 %) on 3 or more
medications.
66 patients (52 %) were hypertensive and not well regulated; of those 17 (25,8 %) were not on any
antihypertensive medication, 18 (27,3 %) were on 1 medication, 17 (25,8 %) were on 2 medications
and 12 (18,2 %) were on 3 or more medications.
105 of the 127 patients with hypertension (82,7 %) were diagnosed with hypertension before stroke
event and 45 of the 105 (42,9 %) patients were not well regulated.
Conclusion:
Over 50 % of the hypertensive patients after stroke were not well regulated medically, 25 % of these
were taking no antihypertensive medication at all. Especially since these patients have a higher risk
of recurrent stroke, the prevention with blood pressure reduction is in need of greater attention.
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Aspirin resistance in patients with recurrent stroke
A. Arsovska1, A. Popovski2
University Clinic of Neurology, Skopje, MACEDONIA1, PHO “Dr. A. Popovski”, Skopje,
MACEDONIA2
Background:Aspirin is recommended for primary and secondary stroke prevention. However,
some patients have “aspirin resistance” and experience ischemic events while on aspirin. Aim: To
investigate the incidence of recurrent stroke/TIA and to compare clinical with laboratory “aspirin
resistance”. Material and methods: We made a prospective study of 309 stroke patients hospitalized during a one year period. We analyzed the associated risk factors, recurrent stroke and prior
therapy. Results: 32 patients (15,3%) with recurrent stroke/TIA were hospitalized. They all received
prior therapy with aspirin 100 mg/day, with average therapy duration of 2 years. Laboratory tests
showed insufficient inhibition of platelet function in all 32 patients. Compared to the patients with
first stroke/TIA, we did not observe any significant difference in the evaluated risk factors (gender,
age, hypertension, hyperlipidemia, carotid stenosis, heart diseases, smoking) (p>0.05).Conclusion:
Incidence of aspirin resistance was 15,3% in our patients. Clinical aspirin resistance correlated with
the laboratory one. Identification of aspirin resistance is crucial for identifying patients with risk for
recurrent stroke/TIA.
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Hypoxic-ischemic encephalopathy role on etiological pathways in children with cerebral palsy
and epilepsy
C. Bertoncelli1, M. Bertoncelli2
University Hospital Lenval, Nice, FRANCE1, Ospedale Clinicizzato di Chieti, Chieti, ITALY2
Background: Perinatal hypoxic-ischemic encephalopathy (HIE) is an important cause of brain injury
in the newborn, cerebral palsy (CP) and associated disabilities. Aetiology may predict the development and outcome of epilepsy. The purpose of this study is to clarify some etiological factors of epilepsy in children with cerebral palsy focused on the main role of HIE.
Methods: The study was carried out in the Paediatric Hospital Lenval – EEAP “H. German” of Nice
(France). Between January 2005 and December 2012 , 70 CP patients (residents and day hospital)
were accommodated : 40 males, 30 females; 55 hospitalized and 15 in day hospital; aged from 9 to
23 years.They had several neurological and psychological associated pathologies: confirmed cerebral palsy, neurodevelopmental disorders and intellectual disabilities. We‘ve collected etiological,
neurological and psychopathological data. Etiological causes were listed in:
- Antenatal : Genetics, Cerebral malformation, Infection and Toxic, Vascular reasons
- Perinatal : Anoxo-ishemia, Infections ;
- Postnatal: Cranial Traumas, Infections, Epilepsy, Postnatal anoxia
We used statistical analysis (Fisher Test and Logistic Regression) to study correlation between epilepsy and aetiological data.
Results: On 70 children 59 (84.2%) have epilepsy, which 13 with moderate-severe epilepsy. 20 children had HIE, 18 perinatal (25.7%) and 2 postnatal HIE. Of these, 16 developed epilepsy (80%) and
HIE was diagnosed as first cause (28.6%) of CP. Moreover we found that children with perinatal
HIE are more exposed to present epilepsy (P=0,002) then those with others etiological causes.
On the contrary we didn’t find any statistical correlation with HIE and intractable epilepsy.
Other specified etiological factors associated with intractable epilepsy are cerebral malformation
(P=0,0023) and perinatal Infections (P=0,0253).
Conclusion: Understanding clinical and etiological aspects of epilepsy in children with CP and the
main role of HIE would aid physicians to better specify diagnosis and therapies.
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314 Etiology of stroke and risk factors
Comparison of Isolated Posterior Inferior Cerebellar Artery Territorial infarction; Unilateral
infarction vs Bilateral infarction
N.C. Choi1, S.N. Son2, S.K. Kim3, H.Y. Kang4, J.C. Kwon5, D.S. Choi6, K.J. Park7, O.Y. Kwon8,
B.H. Lim9
Dept. of Neurology, Gyeongsang National University Hospital, Jinju, SOUTH KOREA1, Dept.
of Neurology, Gyeongsang National University Hospital, Jinju, SOUTH KOREA2, Dept. of Neurology, Gyeongsang National University Hospital, Jinju, SOUTH KOREA3, Dept. of Neurology, Gyeongsang National University Hospital, Jinju, SOUTH KOREA4, Dept. of Neurology, Fatima Hospital,
Changwon, SOUTH KOREA5, Dept. of Neuroradiology, Gyeongsang National University Hospital, Jinju, SOUTH KOREA6, Dept. of Neurology, Gyeongsang National University Hospital, Jinju,
SOUTH KOREA7, Dept. of Neurology, Gyeongsang National University Hospital, Jinju, SOUTH
KOREA8, Dept. of Neurology, Gyeongsang National University Hospital, Jinju, SOUTH KOREA9
Background: Bilateral cerebellar infarction of posterior inferior cerebellar artery (PICA) territory is
rare. Unlike unilateral PICA infarction (UPICAI), bilateral PICA infarction (BPICAI) have attracted
little attention. Comparing with UPICAI and BPICAI, the aim of this study was to verify the etiologies of BPICAI. Methods: From January 2009 to March 2012, retrospective study was executed
1,698 consecutive patients who were registered at stroke center in the Gyeongsang National University Hospital. After 116 patients were excluded due to hemorrhagic stroke, 122 patients(7.7%)
of cerebellar infarction were selected. 42 patients(34.4%) with PICA infarction who underwent
brain MRI and MRA were selected and topographically divided into 2 groups: UPICAI and BPICAI. The risk factors, concomitant lateral medullary infarction, vertebral artery disease and TOAST
classification were analyzed. Results: Among 42 patients with PICA infarction, 34 patients(80.9%)
had UPICAI while 8 patients had BPICAI. 8 patients(19.0%) had comcomitant lateral medullary infarction. Age, gender and risk factors were not significantly different between UPCAI and BPICAI.
In TOAST classification, the most common cause in both groups was large artery atherosclerosis.
BPICAI tend to higher association with atherosclerosis, but there were not significantly different
between two groups. Concomitant lateral medullary infarction and vertebral artery disease were not
significantly different between two groups. Conclusion: Risk factors and etiologies were not significantly different between UPICAI and BPICAI. Most common etiology of UPICAI and BPICAI was
large artery atherosclerosis.

315 Etiology of stroke and risk factors
Bilateral middle cerebral artery ischemia due to ovarian hyper stimulation syndrome: a case
report and review of the literature.
C. CRET1, G. MARY-HECK2, A. AMERI3
CHG MEAUX, SERVICE DE NEUROLOGIE, MEAUX, FRANCE1, CHG MEAUX, SERVICE DE NEUROLOGIE, MEAUX, FRANCE2, CHG MEAUX, SERVICE DE NEUROLOGIE,
MEAUX, FRANCE3
Background: Ischemic strokes occurring in young people lead to consider rare causes, other than
atherosclerosis and cardio-embolic mechanism. Ovarian hyper stimulation syndrome is an uncommon but potentially iatrogenic condition that may appear following some infertility treatment and
may lead to thromboembolic complications. Although venous thromboses are more frequent in this
setting, cerebral arterial ischemia sometimes happens.
Case report: We report the case of a thirty-three year-old woman, who presented with bilateral middle cerebral artery strokes one week after ovarian induction. Her medical history was marked by
a polycystic ovary syndrome. The initial clinical presentation was abdominal pain and hydro electrolyte disturbance. Aphasia appeared 48 hours later and the ovarian hyper stimulation syndrome
reached the third grade of the World Health Organization classification. Magnetic resonance imaging
showed left frontal and right parietal high signal areas on T2-weighted and diffusion images with
hemorrhagic conversion in the left-sided lesion, suggestive of ischemia. Any other cause has been
ruled out after an extensive biological and morphological assessment. An anti-platelet treatment was
introduced and she improved gradually.
Discussion: Thrombosis is a potentially serious complication of ovarian hyper stimulation syndrome
with an incidence of less than five per cent. Seventy five per cent of thromboembolic complication
is venous thrombosis and only twenty five per cent are represented by arterial thrombosis. Cerebral
ischemia is about fifty per cent of the arterial complications: about twenty cases were reported in
the literature since 1966. The appropriate treatment is not well defined: anti-platelet or anticoagulant
have been proposed.
Conclusion: This case supports that ovulation induction may be a recognized cause of cerebral infarction in otherwise healthy women.
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316 Etiology of stroke and risk factors
Ischemic stroke was more severe and immune response impairment was more pronounced in
the patients with coexisting causes
E.K. Sidorovich1, S.A. Lichachev2, T.V. Amvrosieva3, Z.F. Bogush4, N.V. Goncharova5, U.S.
Shabalina6

317 Etiology of stroke and risk factors
A Study of Etiological profile of stroke in young adults
T.S.K Kumar1, G.B.R Raju2, S.G Gopi3, E.S Sailaja4
Andhra Medical College, Visakhapatnam, INDIA1, Andhra Medical College, Visakhapatnam,
INDIA2, Andhra Medicl College, Visakhapatnam, INDIA3, Andhra Medical college, Visakhapatnam,
INDIA4

Republican Research and Practical Centre of Neurology and Neurosurgery, Minsk, BELARUS1, Republican Research and Practical Centre of Neurology and Neurosurgery, Minsk, BELARUS2, Epidemiology and Microbiology Research Center, Minsk, BELARUS3, Epidemiology and
Background:The causes and risk factors of stroke in young individuals differs significantly from
Microbiology Research Center, Minsk, BELARUS4, The Belarus Research Center of Transfusiology their older counterparts.Stroke in young will have economic burden on the individual,family and
and Medical Biotechnologies, Minsk, BELARUS5, Emergency Hospital, Minsk, BELARUS6
society in view of longer time to live with disability with loss of productive life compared with
older individual.Methods:This hospital based prospective study is to evaluate the etiology, risk facBackground. An ischemic stroke (IS) with coexisting multiple ñauses proves to receive much atten- tor profile, ischemic stroke subtypes in patients aged 15-45years with stroke.Major head trauma or
tion.
surgery within 6weeks before event date, patients having subdural or epidural hematoma,diagnosis
Methods. The clinical data were assessed in 129 patients with extracranial arteries atheroscleroof mutiple sclerosis at any time in their medical records were excluded.Results:Total number of
sis and coexistence of multiple ñauses of IS. The relative content of T and B lymphocytes among
patients included were79 with mean age at presentation of 32(+/-10)years. Male to female ratio is
peripheral blood mononuclear cells was analyzed by the flow cytofluorimetry using monoclonal
3:2.Mean age at presentation in males was 35years & females 27years.Hypertension,diabetes,dysantibodies CD3/CD4/CD8, CD4/154; CD19/CD40; CD25. An immunoregulatory index (IRI) was
lipidemia was seen in 30(39%),6(8%),17(21%) patients respectively. Cardiac abnormalities were
calculated as the ratio of CD4+ to CD8+. Cytomegalovirus, herpes simplex virus (HSV), varicella
seen in 9 patients(15%). 94% of ischemic strokes were arterial. 95% of arterial strokes were ischzoster virus, Helicobacter pylori, Mycoplasma pneumoniae, Chlamydia pneumoniaå im-munoglobu- emic & 5%(4pts) were hemorrhagic.Hypertension was risk factor in all these patients.Large vessel
lins (Ig) M were determined by an enzyme-linked immunosorbent assay.
atherosclerosis(20%) was most common in ischemic stroke followed by lacunar(16%),cardioemResults. IS was classified as due to one cause in 88 (68,2%) patients. Large artery disease (LAD),
bolic(13%),neuroinfections (9%),hematological abnormalities(8%), nonatherosclerotic vasculopsmall artery disease (SAD) and cardiac source of embolism (CSE) were diagnosed in 38 (29,5%),
athy(8%),pregnancy related(4%). Intracranial vessel involvement was common in large vessel
31 (24,0%) and 19 (14,7%) IS patients, respectively. Among 129 patients with IS 41 (31,8%) had
atherosclerotic strokes.Rheumatic heart disease was most common abnormality in cardioembolic
at least two coexistence ñauses (CC), namely LAD+CSE (46,3%), LAD+SAD (46,3%), and CSE+
stroke.Tuberculous meningitis was common among neuroinfections. Puerperal sinovenous occlusion
SAD (7,3%). Accord-ing to NIHSS data the patients with CC demonstrated more severe IS at adwas seen in 1patient.Hyperhomocystenemia was seen in 4patients.Takayasu’s arteritis was seen in
mission and slower recovery of neurological deficit with treatment as compared to the patients with 2patients.Moyamoya disease,coarctation of aorta,antithrombin-III deficiency,sickle cell disease were
one cause (p=0,014 and p= 0,005, respectively). These patients had higher incidence of multiple foci seen in 1patient each.Conclusions:Stroke in young age occured predominantly in males.Smoking &
of cerebral infarction (p=0,01) and higher mortality (p=0,009).
Hypertension were major risk factors and Large vessel atherosclerosis was the most common ischThe IS patients with CC were found to have more cases of respiratory infections prior to stroke (p= emic stroke subtype in present study.
0,038). Of interest was more frequent detecting IgM antibodies to HSV in the serum of these patients (p=0,003). Moreover, IRI was significantly lower (p=0,026), whereas the content of CD25+
was higher (p= 0,033) as compared to the IS patients with one cause.
Conclusions. Our data support the importance of identifying coexisting causes in patients with an
ischemic stroke in order to develop more accurate treatment and prevention strategy.
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Endothelial Dysfunction and Arterial Stiffness in Ischemic Stroke: the role of Sleep Disordered
Breathing
C.W. Cereda1, R. Tamisier2, M. Manconi3, J. Andreotti4, J. Frangi5, V. Pifferini6, C.L. Bassetti7

319 Etiology of stroke and risk factors
Single hospital based case-control study about association between silent brain infartion and
hs-CRP
O.J. Kim1, D.G. Kim2

Stroke Unit, Neurology Department, Neurocenter of Southern Switzerland (EOC), Lugano, SWITZERLAND1, INSERM U 1042, HP2 Laboratory Joseph Fourier University, Grenoble,
FRANCE2, Neurology Department, Neurocenter of Southern Switzerland (EOC), Lugano, SWITZERLAND3, Neurology Department, Neurocenter of Southern Switzerland (EOC), , 4, Neurology
Department, Neurocenter of Southern Switzerland (EOC), , 5, Neurology Department, Neurocenter
of Southern Switzerland (EOC), , 6, Universitätsklinik für Neurologie, Inselspital, Bern University
Hospital, Switzerland7

CHA University, CHA Bundang Medical Center, Sungnam, SOUTH KOREA1, CHA University, CHA Bundang Medical Center, Sungnam, SOUTH KOREA2

Background - Silent brain infarction (SBI) is often found on magnetic resonance images (MRI) of
healthy individuals at cardiovascular risk. Several studies shows silent brain infarction as independent risk factor of cerebral infarction. Association of high-sensitivity CRP (hs-CRP) and cerebral
infarction is widely studied. hs-CRP is related with cerebral atherosclerosis, prognosis of cerebral
infarction. The purpose of this study was to investigate the association between hs-CRP and SBI.
Background and Purpose: Sleep Disordered Breathing (SDB) represents a risk factor for cardiovas- Methods - Two hundred twenty-seven patients without history of cerevrovascular accidents were
cular morbidity after a cerebral ischemic event (AIE, ischemic stroke or transient ischemic attack).
enrolled for this study. 45 patients have SBI. All patients underwent brain MRI and risk factor evalIn the present study, endothelial function (EF) and arterial stiffness (AS) were analysed in patients
uation including hypertension, diabetes mellitus, smoking, lipid profile, homocysteine, vitamin B12,
with chronic AIE with relation to SDB, sleep disruption and nocturnal oxygenation parameters.
folate, and hs-CRP.
Methods: SDB was assessed in patients with AIE 3 months after the admission at our Stroke Unit by Results - Mean hs-CRP level (p=0.04) and homocysteine level (p=0.02) was higher in SBI group
full polysomnography . Moderate-severe SDB was defined according to the apnoea-hypopnoea inthan in those without. Only hs-CRP level was meaningful after adjusting traditional cardiovascular
dex as AHI ≥20. EF and AS were assessed by peripheral arterial tonometry using ENDOPAT 2000.
risk factor (odds ratio 2.49, p=0.03).
Results: 37 patients were included. The augmentation index was significantly different between
Conclusions - Higher levels of hs-CRP appear to be associated with SBI suggesting role of inflampatients with AHI <20 and AHI ≥20 (22.4%±15.6% vs 34.6%±21.6%, p=0.042), while reactive hymatory process in progression of SBI.
peremia index level was not (2.02±0.65 vs 2.31± 0.61, p=0.127). Patients with AHI ≥20 were at an
increased risk for arterial stiffness (odds ratio: 5.98 [1.11-41.72]) even when controlling for age,
gender, BMI, hypertension, and diabetes. The augmentation index was correlated with the arousal
index (p=0.010) and with mean O2 saturation (p=0.043). Conclusions: Patients with chronic AIE
and moderate-severe SDB were more prone to have increased AS, even though we did not find significant differences in EF. AS also correlated with sleep disruption (arousal index) and mean O2 saturation.
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The importance of infection for arterial ischemic stroke in children
I.B. Komarova1, V.P. Zykov2, L.S. Mamedova3
Russian medical academy of postgraduate education, Moscow, RUSSIAN FEDERATION1,
Russian medical academy of postgraduate education, Moscow, RUSSIAN FEDERATION2, Russian
medical academy of postgraduate education, Moscow, RUSSIAN FEDERATION3
Background. The arterial ischemic stroke often occurs in otherwise healthy children. The most common thing in the neuroimaging is cerebral arteriopathy. Now it is suspected that the main part of
the cerebral arteriopathies of childhood are caused by inflammation as a result of infection. So, the
aim of our study was to evaluate the importance of infection for arterial ischemic stroke in children.
Methods. 36 stroke pts (aged 4,99+/-4,15 years) were included. We performed a standardized interview of the parents/guardians about presence or absence of recent infection, recent febrile infection, or prior chicken pox; type of infection. We examined everyone for infectious and neurological
symptoms in the beginning of the stroke. We investigated data of neuroimaging and clinical blood
analysis. Results. The commonplace infection during a month before stroke was indicated in 20
(55,6%) pts, chicken pox 3 month before was in 2 (5,6%) pts, the bacteremia/sepsis in the beginning
of the stroke was indicated in 2 (5,6%) pts, the meningitis was accompanied of ischemic stroke in
1 (2,8%) pt. The affirmative infectious anamnesis was associated with hyperthermia, an elevated
leukocyte count and a raised erythrocyte sedimentation rate in the acute stage of the stroke (F=4,88;
p=0,034). Also we revealed the association between affirmative infectious anamnesis and multiple
infarcts and cortical lesions (F=11,25; p=0,0019). Conclusion. The infection can be considered as
the key etiological factor for arterial ischemic stroke in children in cases of multiple, mainly cortical, infarcts following hyperthermia, an elevated leukocyte count and a raised erythrocyte sedimentation rate in the acute stage.
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The incidence of deep vein thrombosis and paradoxical brain embolism in patients with acute
ischemic stroke before and after the Great East Japan Earthquake
R. Itabashi1, E. Furui2, S. Sato3, Y. Yazawa4, K. Kawata5, S. Fujiwara6, E. Mori7
Kohnan hospital, Sendai, JAPAN1, Kohnan hospital, Sendai, JAPAN2, Kohnan hospital, Sendai,
JAPAN3, Kohnan hospital, Sendai, JAPAN4, Kohnan hospital, Sendai, JAPAN5, Kohnan hospital,
Sendai, JAPAN6, Tohoku University Graduate School of Medicine, Sendai, JAPAN7
Background: It has been reported that high prevalence of deep vein thrombosis (DVT) in the refugees from the Great East Japan Earthquake has been reported. The aim of this study is to evaluate
the change in incidence of DVT and paradoxical brain embolism in acute ischemic stroke before and
after the earthquake.
Methods: We retrospectively studied consecutive 993 ischemic stroke patients ( mean age 72.7 +/12.6 years, male 62.3%) who were admitted to our department within 7days after onset from December 2009 through December 2011. Clinical characteristics, including initial NIHSS score, the
incidence of DVT, and paradoxical brain embolism were compared between before and after the
earthquake of March 11, 2011. The diagnosis of paradoxical brain embolism was made when all following criteria were present: 1) brain infarction demonstrated by CT or MRI; 2) right to left shunt
verified by contrast transcranial Doppler or transesophageal echocardiography; 3) Venous thrombosis verified by ultrasonography or enhanced CT; 4) neuroradiological features of embolism; 5) absence of other sources of embolism.
Results: The median of initial NIHSS score was 3 [interquartile range 1-7]. Eighteen patients
(1.8%) were diagnosed as paradoxical brain embolism. Seventy six patients (7.6%) had DVT. The
incidence of DVT and paradoxical brain embolism had increased after the earthquake (figures). In
logistic regression analysis, sex female (OR9.42, 95% CI 3.01-41.5) and admission after the earthquake (OR 2.77, 95% CI 1.06-8.07) were independently associated with paradoxical brain embolism.
Conclusion: The incidence of DVT and paradoxical brain embolism in acute stroke patients had increased after the Great East Japan Earthquake.
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Predictive factors of poor outcome in patients with mild acute ischemic stroke having major
artery occlusive disease.
T. Kawano1, H. Yamagami2, Y. Kuronuma3, K. Toyoda4, K. Nagatuka5
National cerebral and cardiovascular center, Suita, JAPAN1, National cerebral and cardiovascular center, Suita, JAPAN2, National cerebral and cardiovascular center, Suita, JAPAN3, National cerebral and cardiovascular center, Suita, JAPAN4, National cerebral and cardiovascular center, Suita,
JAPAN5
Background and Purpose: Major artery occlusive disease is associated with early neurological deterioration or recurrence in patients with mild ischemic stroke. We sought to clarify the predictive factors of poor outcome in acute ischemic stroke patients with major cerebral artery disease and with
initially mild neurological symptoms. Methods: Between January 2011 and July 2012, 884 patients
with acute ischemic stroke were admitted to our stroke center within 7 days after the onset. Among
them, patients who met the following criteria were retrospectively investigated: patients with large
artery occlusion or stenosis (more than 50%) as a culprit of ischemic lesion, with a premorbid modified Rankin scale (mRS) score ≤1, and with an initial National Institutes of Health Stroke Scale (NIHSS) score <8. Poor and favorable outcomes were defined as mRS score ≥3 and ≤2 at 90 days after
the onset. Results: Ninety six patients (69 male; mean age, 70.7 years old) met the criteria, and 19
patients of them (20%) had a poor outcome. Although initial NIHSS score was similar (median:3 vs.
3), NIHSS score at discharge was higher in patients with poor outcome than in those with favorable
outcome (median: 3 vs. 0.5; P<0.001). Incidences of progressing stroke (a NIHSS score worsening
of ≥4 points in hospital) and recurrent stroke were higher in poor outcome patients than in favorable
outcome (45% vs. 5%, P<0.001 and 32% vs. 14%, P=0.09, respectively). In univariate analysis, age
(76.5 vs. 69.3 years old, P < 0.05) , serum BUN（21.1 vs. 16.6 mg/dL, P < 0.05）and BNP levels
(238.8 vs. 92.9 pg/mL, P < 0.05), cryptogenic stroke (32% vs. 17%, P < 0.05), and internal carotid
artery (ICA) occlusion (15.8% vs. 2.6%, P=0.05) were related to poor outcome. In multivariate analysis, cryptogenic stroke (odds ratio [OR], 6.04; 95% confidence interval [CI], 1.31-29.7) and ICA
occlusion (OR, 9.38; 95%CI, 1.12-105.38）were independently associated with poor outcome. Conclusions: In mild acute ischemic stroke patients with major cerebral artery occlusive disease, cryptogenic stroke and ICA occlusion can be the predictors of poor outcome at 90 days after the onset.
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CAROTID DIAMETER AS A RISK FACTOR FOR CEREBROVASCULAR DISEASE IN
FIRST DEGREE RELATIVES OF STROKE PATIENTS
C. Filos1, O. Bolbocean2, C.D. Popescu3
University of Medicine and Pharmacy “Gr.T.Popa”, Iasi, ROMANIA1, University of Medicine
and Pharmacy “Gr.T.Popa”, Iasi, ROMANIA2, University of Medicine and Pharmacy “Gr.T.Popa”,
Iasi, ROMANIA3
Background. Stroke is a leading cause of mortality and major invalidity all over the world. There are
some markers that predict the risk of stroke in the general population. The intima media thickness
(IMT) is one of them and also carotid diameter but few studies were done in this area.
Methods. We evaluated two groups: the first group included 47 stroke patients and the second group
48 first degree relatives of the previous stroke patients. The IMT and carotid diameter were measured with a standard method, by cervical ultrasound mode B, at the common (CCA) and internal
carotid artery (ICA) distal wall, both sides left and right.
Results. The mean values of IMT in the CCA and ICA bilaterally in both groups were elevated, but
not significantly different (t = 0.29, GL = 93, p> 0.05). The mean values of CCA diameters bilaterally showed no significant statistical differences. The mean diameter in the right ICA in patients with
stroke was significantly lower than that recorded at their relatives. The mean diameter of the left
ICA showed significant differences between the analyzed groups (t = 4.68, GL = 93, p <0.001).
Conclusion. In our study the carotid diameter of ICA had statistical significant value as an independent risk factor for cerebrovascular disease in first degree relatives of stroke patients, compared with
the CCA diameter and IMT bilaterally.
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Gender variations in location and risk factors of intracerebral hemorrhage
P. Leivadeas1, P. Zis2, D. Michas3, D. Kravaritis4, A. Tavernarakis5
Department of Neurology, Evangelismos General Hospital, Athens, GREECE1, Department of
Neurology, Evangelismos General Hospital, Athens, GREECE2, Department of Neurology, Evangelismos General Hospital, Athens, GREECE3, Department of Neurology, Evangelismos General
Hospital, Athens, GREECE4, Department of Neurology, Evangelismos General Hospital, Athens,
GREECE5
Background Gender differences are well described for patients with ischemic stroke. Our objective
was to compare the frequency of vascular risk factors, location and outcomes between genders in
patients with intracerebral hemorrhage(ICH) in Athens, Greece. Methods Data of all patients admitted to the Neurology Department with a diagnosis of ICH, between January 2011 and December
2012,were prospectively recorded in Evangelismos Stroke Registry. Risk factors included hypertension, diabetes, dyslipidaemia, smoking status ,alcohol consumption and treatment with antiplatelets
or anticoagulants. Results We evaluated 154 consecutive patients with acute ICH in this study,60.4%
of which were men. Men were younger (66.9 ± 12.6 years vs. 72.5 ± 13.2 years, p=0.011),were
smoking more (56.3% vs 26.3%, p=0.038),had a higher frequency of alcohol abuse (19.4% vs 3.3%,
p=0.004) and lower high-density lipoprotein (HDL) levels(51.3 mg/dL vs 57.8 mg/dL, p=0.036).
Men presented with a better level of consciousness (Glasgow Coma Scale Score 12.9 vs 11.2,
p=0.012) on admission. Intra-hospital mortality was similar in both sexes(males 35.5% vs. females
41.0%, p=0.491).Men were more frequently independent at discharge when evaluated by the modified Rankin Scale(mRS ≤3: 66.1% vs 44.4%, p=0.038). ICH between men and women showed the
following significant differences (x2 = 1.32, df=6, p=0.041) regarding the location; cerebral lobe
(38.4% vs 37.3%), basal ganglia (36.0% vs. 35.6%), thalamus (12.8% vs 0%), cerebellum (2.3% vs
6.8%), brainstem (4.7% vs 8.4%) and extended (4.7% vs 11.9%). There were no statistically significant differences in the presence of intraventricular extension of the hemorrhage between the two
sexes (males 36.6% vs females 36.1%, p=0.844). Conclusion Men had a higher frequency of alcohol
abuse and had a lower HDL level and women were older and had a worse prognosis at discharge.
Thalamic ICH was more frequent in men, when cerebellar, brain stem and extended ICH were more
frequent in women.
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DO ACUTE STROKE CASES OCCUR MORE FREQUENTLY DURING THE CHANGE
OF WORK/REST TIME?
A. FOLYOVICH1, K.A. Béres-Molnár2, V. Varga3, T. Nagy4, A. Póth5, G. Zsemla6, G. Göbl7
Department of Neurology and Stroke, Szent János Hospital, Budapest Hungary, Budapest,
HUNGARY1, Department of Neurology and Stroke, Szent János Hospital, Budapest Hungary, Budapest, HUNGARY2, Department of Neurology and Stroke, Szent János Hospital, Budapest Hungary, Budapest, HUNGARY3, Department of Neurology and Stroke, Szent János Hospital, Budapest
Hungary, Budapest, HUNGARY4, Department of Statistics, Szent János Hospital, Budapest Hungary, Budapest, HUNGARY5, Department of Statistics, Szent János Hospital, Budapest Hungary, Budapest, HUNGARY6, National Ambulance Service, Budapest, HUNGARY7
Background: Thrombolytic treatment (TT) is an effective therapy of acute ischemic stroke. Patients
are selected according to a strict protocol, a crucial element of which is the narrow therapeutic window. The latter allows an exact determination of the time of disease onset. Our previous studies have
shown that acute stroke patients arrive more frequently during on-call duty hours (thus on weekends), than during regular working hours. The few available studies regarding the timely distribution
of acute cerebrovascular events confirm an increased frequency on Mondays. This suggests the role
of change of work/rest time in the development of acute stroke.
Patients and method: Admission dates of acute stroke patients in Hungary were available for a period of 3 months. This was compared to all emergency (ambulance car) transports due to stroke in
Hungary, as well as admissions to our stroke department on a daily basis within the same period. We
analyzed admission dates of 80 patients (by days of the week) who received TT in our Stroke Center
between 2009-2012. We assumed that data across Hungary do not change significantly, and due to
the low number of TT-s, we expected reliable data for a longer period.
Results: 24.34% of admissions across Hungary occurred on Mondays. This rate gradually reduced to
14.40% on Saturdays and Sundays. We did not observe a similar tendency in our stroke department.
The total number of admitted patients on the two weekend days equaled to the admissions on the
busiest weekday. Ambulance car transports were close to evenly distributed on every day of week.
TT-s were most often performed on Sundays (18.5%), Mondays and Fridays (17.5-17.5%).
Conclusion: Dates and times of the onset of acute stroke events are best indicated by distribution
of emergency ambulance car transports and TT-s. This suggests a possible role of change of work
schedule in the development of acute stroke. However, further investigations are necessary to identify the cause.

326 Etiology of stroke and risk factors
The estradiol/testosterone ratio of acute cerebral infarction
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Background: Sex hormones may be associated with higher incidence of clinically significant stroke
or stroke related events. The aim of this study is to assess the role of estradiol/testosterone (E/T)
ratio in acute ischemic stroke. Methods: Between January 2011 and December 2012, a total of 98
patients with acute cerebral infarction or transient ischemic attack, and 96 control subjects were included in this study. Sex hormones were obtained in the patient and control groups. We analyzed
clinical and E/T ratio of these patients. Results: In men, compared with control group, E/T ratio and
estradiol/free testosterone (E/T free) ratio were significantly elevated in the stroke patient group. (P
= 0.013). On the contrary, there were no evidence for an association between ischemic stroke and
E/T, E/T free ratio in women. Conclusion: In men, higher E/T or E/T free ratio were associated with
ischemic stroke. These findings support the hypothesis that increased estradiol and reduced testosterone were associated with ischemic stroke, particularly in men.
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Serum Gamma-glutamyltransferase Levels in Ischemic Stroke Subtypes
O. Kamisli1, S. Gonullu2, Y. Kaplan3, S. Kamisli4, S. Altinayar5, C. Ozcan6

328 Etiology of stroke and risk factors
Dilated arteriopathy by Doppler ultrasound
A.Yu. Polushin1, M.M. Odinak2, I.A. Voznyuk3, O.N. Gaikova4
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medicine, Department of Neurology, Malatya, TURKEY4, Inonu university, School of medicine,
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Medical-Military Academy, Saint-Petersburg, RUSSIAN FEDERATION1, Medical-Military
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Lack of cerebral circulation is traditionally associated with vascular brain stenosing, however, dilatation of the neck and head arteries are observed in a significant number of cases.
BACKGROUND: Serum gamma-glutamyltransferase (GGT) activity is an indicator for liver funcThe aim of the research is to assess the ability to identify persons with dilated angiopathy at screention.Increased GGT activity has been found to be associated atherosclerosis-related conditions, such ing diagnosis by ultrasound Doppler.
as coronary artery and cerebrovascular diseases. To our knowledge there is no study that investigate We examined 342 patients by ultrasound Doppler. 166 were (with shallow neurological deficit or
the difference of serum GGT levels in ischemic stroke subtypes.The aim of this study is to investicomplaints: headaches, dizziness, memory loss, sleep disturbances). On the basis of the anamnegate the relationship between serum GGT levels and ischemic stroke subtypes.
sis and clinical data this group of patients has been clarified in stages of vascular encephalopathy
METHODS: A total of 237 patients (mean age: 73.30±13.48) who had acute ischemic stroke and
(VE): I (n=76); II (n=65); III (n=2), initial manifestations of the lack of cerebral circulation (n=12);
admitted to the hospital in the beginning of the first 24 hour of disease were included to the study.
vascular dystonia (n=11). Clinical manifestation and anamnesis confirmed reduced ultrasound DopWe compare the GGT levels between stroke subgroups and controls. Ischemic stroke subtypes were pler parameters: cerebrovascular reactivity and cerebral perfusion. In 54 cases were found changes,
classified as total anterior circulation infarcts (TACI) group, partial anterior circulation infarcts
regarded as indirect vascular encephalopathy signs (diffuse decrease in high-speed parameters of
(PACI) group, posterior circulation infarcts (POCI) group and lacunar infarcts (LACI) group accord- blood circulation, combined with the low values of pressure reactivity and pulse indices, with the
ing to the Bamford classification.
spectral profile deformation). Duplex scanning (DS) of cervical arteries confirmed the expansion of
RESULTS: 237 ischemic stroke patients divided as; 66 patients were in TACI group, 69 patients
changes in not less than one segment, and also IMC thickening, internal elastic membrane fragmenwere in PACI group, 71 patients were in POCI group, 31 patients were in LACI group and 42
tation (n=54). Stenosis have not been identified. Distribution of patients by age showed the greathealthy voluntary people in control group. The gender ratio (Female/Male) were as 38/28 in TACI
est frequency of occurrence VE in patients of 50-59 years (n=18, 33,3%) and 60-69 years (n=15,
group, 36/33 in PACI group, 17/14 in LACI group, 31/40 in POCI group and 15/27 in controls. The 27,7%). In other age subgroups occurrence was below: 30-39 years – 1; 40-49 years – 7; 70-79
mean GGT levels were 36.75±24.56 in TACI group, 37.78±37.15 in PACI group, 37.53±33.88 in
years – 9; 80-87 years – 4. Patients with the lesion of three arteries of the neck was confirmed by DS
LACI group, 35.01±40.27 in POCI group and 34.97±19.82 in controls. The GGT levels were higher in 19 cases (35,2%).
ischemic stroke groups. However this elevation was not statistically significant (p=0.9).
Ultrasound Doppler can serve as a reliable screening method of identifying patients with dilatation,
CONCLUSIONS: Gamma-glutamyltransferase has been identified in atherosclerotic plaques in the
which can be identified in one-third of the examined patients with the lack of cerebral circulation
carotid, cerebral, and coronary artery. The histochemical evidence of GGT activity was also detect- signs with the highest frequency among patients older than 50 years.
ed in human atherosclerotic plaques. There are some studies that showed elevated serum GGT levels
in stroke. However we could not find an association between ischemic stroke subtypes and serum
GGT levels. Future researches might be focus on the pathogenetic mechanism of GGT in stroke subtypes with a higher number of patients.
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HEMOSTASIS GENES’ CONDITION IN YOUNG SLAVIC PATIENTS WITH ISCHEMIC
STROKE
V.V. Gusev1, O.A. Lvova2, A.M. Alasheev3, A.A. Charushnikova4, A.V. Mamonova5, S.A. Savin6,
M.Y. Abilova7
City Clinic Hospital 23, Yekaterinburg, RUSSIAN FEDERATION , Ural State Medical Academy, Yekaterinburg, RUSSIAN FEDERATION2, Regional Clinic Hospital 1, Yekaterinburg, RUSSIAN FEDERATION3, Ural State Medical Academy, Yekaterinburg, RUSSIAN FEDERATION4,
Regional Clinic Hospital 1, Yekaterinburg, RUSSIAN FEDERATION5, Ural State Medical Academy, Yekaterinburg, RUSSIAN FEDERATION6, Ural State Medical Academy, Yekaterinburg, RUSSIAN FEDERATION7
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Background. Inherited thrombophilia is described as a risk factor for the first AIS in young. Every new trial brings us informative, but contradictive data. The role of each polymorphic gene and
their combinations are not investigated thoroughly. Methods. Case-control study. 31 patients’ blood
samples (13 male and 18 female) with AIS were compared with 99 controls. 8 single nucleotide
polymorphisms (SNPs) by polymerase chain reaction we identified. Inclusion criteria: age 18-45
y.o.; slavic origin; AIS confirmed by brain CT scan and spinal tap. Results. The average age for the
first AIS was 34,5 y.o. We identified risk factors: heart diseases - 25 (80,6%), arterial hypertension
-19 (61,3%), smoking – 22 (70,9%), undifferentiated connective tissue dysplasia symptoms – 13
(41,9%), diabetes mellitus – 3 (9,7%). There were the 1st and 2nd line relatives with thrombosis
in 67,7% (n=21) their family history. Nobody was determined as having thrombophilia before the
stroke occured. All patients carried genes of thrombophilia: 4 people had two SNPs; 10 – three; 13
– four; 3 – five; 1 had six SNPs. We identified SNPs in the homozygous or heterozygous state: F2:
G20210А 1vs3 (OR=1,06 95%CI 0,1-11,1), F5: G1691A 2vs1 (OR=6,76 95%CI 0,6-81,1), F7: G
10976A 9vs11 (OR=3,27 95%CI 1,2-9,1), F13: G103T 23vs49 (OR=2,93 95%CI 1,2-7,3), PAI-1:
-675 5G/4G 25vs83 (OR=0,8 95%CI 0,3-2,3), FGB: G-455A 18vs37 (OR=2,32 95%CI 1,0-5,3),
ITGA2: С807Т 26vs65 (OR=2,72 95%CI 0,9-7,9), ITGB3: Т1565C 8vs40 (OR=0,51 95%CI 0,21,3). Our patients had particular SNP’s combination (see table), most often including polymorphic
genes of fibrinogen (FGB), platelets receptors (ITGA) and fibrinolytic system (PAI). Conclusion.
Thrombophilia is not the only cause of stroke in young patients. We assume multigene combinations, especially three and more SNPs, as well as “sticky platelets” syndrome with defective fibrinolytic system, have the most diagnostic value in young slavic stroke patients. Stroke in young remains multifactorial disease but thrombophilia will become “the last straw” if all another risk factors
are not prevented.

330 Etiology of stroke and risk factors
Atherosclerosis of carotid artery in patients with cryptogenic ischemic stroke: carotid duplex
ultrasonography study
H. PARK1, A. CHO2, S. KIM3, W. KIM4, B. KIM5
Department of Neurology, Catholic University of Korea, College of Medicine, Seoul St.Mary’s
Hospital, Seoul, SOUTH KOREA1, Department of Neurology, Catholic University of Korea, College of Medicine, YeouidoSt.Mary’s Hospital, Seoul, SOUTH KOREA2, Department of Neurology,
Catholic University of Korea, College of Medicine, YeouidoSt.Mary’s Hospital, Seoul, SOUTH
KOREA3, Department of Neurology, Catholic University of Korea, College of Medicine, YeouidoSt.
Mary’s Hospital, Seoul, SOUTH KOREA4, Department of Neurology, Catholic University of Korea,
College of Medicine, YeouidoSt.Mary’s Hospital, Seoul, SOUTH KOREA5
Background: Up to 40% of ischemic stroke patients have negative results in their stroke etiologic
workups, being classified as a cryptogenic stroke. CT or MR angiography may miss mild atherosclerotic change and is insufficient in evaluating the vulnerability of plaque. In this study, we investigated carotid arteries using carotid duplex ultrasonography to identify atherosclerotic change in cryptogenic ischemic stroke patients. Methods: We enrolled patients with cryptogenic ischemic stroke
according to the TOAST classification. Carotid duplex ultrasonography was routinely performed as
a part of stroke workups. We obtained data about demographics, classical stroke risk factors, duplex
ultrasonography and brain imaging. Duplex ultrasonography was performed by General Electronics, LOGIQ 7.0 to exam intima-media thickness(IMT) and the character of carotid plaque. CT or
MR angiography of patients were reviewed to check intracranial and extracranial vessels. Results:
A total of 42 cryptogenic stroke patients were enrolled. The mean age was 58.21±14.2(SD), 25 were
male. 22(52.4%) patients had carotid plaque. Plaque thickness(mean, SD) was 2.9±1.1(mm, range
1.6 ~5.3). The average of IMT increased in 7 patients. Carotid plaque which was located in the parent artery to the index stroke was observed in 18 patients(42.9%). Plaque natures of them were
echogenic or isoechoic(n=9), mixed heterogenous(n=2), echolucent(n=2), and unknown(n=1). The
presence of carotid plaque was significantly associated with the presence of hyperlipidemia(14/22 vs
6/20, p=0.029). The CT angiographic findings were normal in 14 patients, among them 11 patients
had plaque. Conclusion: In 42.9% of cryptogenic acute ischemic stroke patients, carotid atherosclerotic plaques in their relevant parent arteries were observed. Hyperlipidemia was associated with the
plaque. The assessment of carotid artery with ultrasonography might be useful in identifying coexisting atherosclerosis in cryptogenic stroke.

Table Polymorphic genes’ combination in young slavic patients with AIS and controls
SNPs’ combinations

FGB: G-455A + ITGB3: Т1565C
FGB: G-455A + F13: G103T
FGB: G-455A + PAI-1: -675 5G/4G
ITGA2: С807Т + PAI-1: -675 4G4G
FGB: G-455A + ITGA2: С807Т + PAI-1: -675
5G/4G
FGB: G-455A + ITGA2: С807Т + F13: G103T +
PAI-1: -675 5G/4G

Cases

Controls

4
13
13
13

19
22
32
15

11

17

8

9

OR

95%CI

0,62
2,52
1,51
4,04
2,65

0,2-2,0
1,1-6,1
0,6-3,5
1,6-10,1
1,1-6,7

3,48

1,2-10,2
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MR-DWI positive microinfarctions and its relationship with symptomatic ischemic complications after coiling of unruptured cerebral aneurysms
D.H. Kang1, Y.W. Kim2, Y.H. Hwang3, H.J. Woo4, Y.S. Kim5
Kyungpook National University Hospital, Daegu, SOUTH KOREA1, Kyungpook National
University Hospital, Daegu, SOUTH KOREA2, Kyungpook National University Hospital, Daegu,
SOUTH KOREA3, Andong General Hospital, Daegu, SOUTH KOREA4, Kyungpook National University Hospital, Daegu, SOUTH KOREA5
Purpose: To evaluate the number of MR-DWI positive lesions and its relationship with ischemic
complication after coiling of unruptured intracranial aneurysm (UIA).
Patients and Methods: Three hundred eighty-two UIAs in 343 patients were treated by coiling and
examined by MR-DWI between Mar 2009 and November 2011. The incidence of MR-DWI positive
lesion and ischemic complication, and the relationship between the number of MR-DWI positive lesions and ischemic complication were retrospectively analyzed.
Results: The rate of combined TIA and stroke was 3.5%. The incidence of MR-DWI positive was
54.5%. The number of MR-DWI positive lesions significantly differed between the symptomatic
and the asymptomatic groups (12.1 ± 10.4 versus 5.0 ± 8.7, p<0.00). In the logistic regression excepting the number of MR-DWI positive lesions, older age was marginally associated with ischemic
complication. In the logistic regression including the number of MR-DWI positive lesions, the number of MR-DWI positive lesions was the only independent risk factor for ischemic complication.
The cutoff of MR-DWI positive lesions for predicting ischemic complication was>/= 7 (sensitivity
78.6%, specificity 73.6%). After adjusting stent use, aneurysm size, neck size, older age was the
only independent risk factor for MR-DWI positive lesions >/= 7 (Odds ratio, 1.024; 95%CI, 1.002 –
1.046).
Conclusions: The number of MR-DWI positive lesions was significantly associated with ischemic
complication after coiling of UIA. Older age was marginally associated with symptomatic ischemic
complication (p=0.054) and was the only independent risk factor for the number of MR-DWI positive lesions >/= cutoff value for predicting symptomatic ischemic complication.
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Hoarseness after carotid endarterectomy
T. Tamaki1, Y. Node2, M. Kubota3, A. Morita4
Departmrnt of Neurosurgery, Nippon Medical School Tamanagayama Hospital, Tamashi
Tokyoto, JAPAN1, Departmrnt of Neurosurgery, Nippon Medical School Tamanagayama Hospital, Tamashi Tokyoto, JAPAN2, Department of Clinical Laboratory, Nippon Medical School, Tama-Nagayama, Tamashi Tokyoto, JAPAN3, Departmrnt of Neurosurgery, Nippon Medical School,
Bunkyoku Tokyoto, JAPAN4
Purpose; Hoarseness is a significant complication after carotid endarterectomy (CEA). The causes
and mechanisms of hoarseness were examined by performing laryngoscopy and vocal fold electromyography (EMG) to assess innervation by the vagus nerve (VN).
Materials and Methods; In 97 patients, occurrence of hoarseness was monitored over one year after
CEA. It was found after CEA in 12 patients (11%). In 6 patients, hoarseness was observed immediately after CEA (group A), while the onset was delayed in 6 patients (group B). The larynx, vocal
chords, and pharynx were observed by laryngoscopy. We also refolded the vocal fold EMG in 47
patients from 2008. The threshold value of the vocal fold EMG was refolded and compared from the
beginning to end of CEA. We also recorded vocal fold EMG before and after preparation VN and
coagulation near VN.
Results: In group A, laryngoscopy not only showed incomplete vocal fold palsy but also slight
palsy of the larynx. In group B, edema and submucosal haemorrhage of the vocal folds were seen,
but palsy of the vocal folds, pharynx, or larynx palsy was not observed. The threshold of vocal fold
EMG ranged from 0.5 to 1.5 mA. In one patient, we confirmed a threshold change from 1.0 mA to 8
mA during CEA. This patient suffered from hoarseness after CEA with confirmed incomplete vocal
fold and laryngeal palsy. Coagulation and preparation of nerve could not so much damage for
nerve.
Conclusion: There are two causes of hoarseness after CEA. One is submucosal haemorrhage of the
vocal fold and pharyngeal compression, while the other cause is incomplete VN palsy. Ipsilateral
pharyngeal palsy is caused by damage to the pharyngeal branch of the VN, so the site of injury was
near the inferior vagal ganglion. This is at the same level as the upper part of the internal carotid artery during CEA. Refolding of the vocal fold EMG threshold was useful for prediction of hoarseness
after CEA.
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333 Vascular surgery and neurosurgery
Perioperative complications in early an very early carotid endarterectomy in symptomatic patients
M. Glaser1, A. Oldag2, A. Rappe3, F. Meyer4, Z. Halloul5, M. Goertler6
Vascular and Stroke Center, Department of Neurology, Magdeburg, GERMANY1, Vascular and
Stroke Center, Department of Neurology, Magdeburg, GERMANY2, Vascular and Stroke Center,
Department of General, Abdominal and Vascular Surgery, Magdeburg, GERMANY3, Vascular and
Stroke Center, Department of General, Abdominal and Vascular Surgery, Magdeburg, GERMANY4,
Vascular and Stroke Center, Department of General, Abdominal and Vascular Surgery, Magdeburg,
GERMANY5, Vascular and Stroke Center, Department of Neurology, Magdeburg, GERMANY6
Background: To assess perioperative risk and to evaluate variables responsible for a potential
time-dependent perioperative risk in very early carotid endarterectomy (CEA) after an ischemic
event due to severe carotid stenosis.
Methods: Patients with symptomatic carotid stenosis were subjected to patch CEA. The ischemic
event preceding patient’s first contact with our Vascular and Stroke Center was interpreted as the
ischemic index event. CEA was classified as very early (&#8804; 48 hours between ischemic index
event and CEA), early (3 to 14 days), and delayed (15 to 180 days). Persisting stroke (> 7 days) and
death within 30 days of CEA was considered as pivotal outcome complication.
Results: Forty four (9.6%) patients underwent very early CEA, 148 (32.2%) early CEA, and 267
(58.2%) delayed CEA. Median time from index ischemia to CEA was 1.2 days (IQR, 0.6 to 1.9) in
patients with very early CEA, 7.4 days (IQR, 4.7 to 10.6) in patients with early CEA, and 43.3 days
(IQR, 24.4 to 77.3) in those with delayed CEA. Persisting stroke or death occurred in 3 (6.8%) very
early CEA, 10 (6.8%) early CEA, and 12 (4.5%) delayed CEA (P = 0.331). Thirty (68.2%) patients
with very early, 70 (47.3%) with early, and 68 (25.5%) with delayed CEA had recurrent events prior
to CEA (P < 0.001) and received dual antiplatelet agents at 23 (52.3%) very early CEA, 40 (27.0%)
early CEA, and 44 (16.5%) delayed CEA.
Conclusions: Risk of perioperative stroke and death at very early CEA was not increased in our patients compared to early and delayed CEA which contradicts a prior large register study. We hypothesize that more intensive antiplatelet therapy in very early CEA and its rapid onset due to its start
with an intravenous loading dose (acetylsalicylic acid) or a bolus application (clopidogrel) might be
responsible for this result.

334 Vascular surgery and neurosurgery
Low stroke rate perioperative and during long term follow-up after extracranial-intracranial
bypass – a Danish perspective
P. von Weitzel-Mudersbach1, S. Rosenbaum2, L.S. Rasmussen3, T. Obbekjaer4, N. Sunde5, D.
Krieger6, G. Andersen7
The Danish Stroke Center, Department of Neurology, Aarhus University Hospital, Aarhus,
DENMARK1, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK2, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK3,
The Danish Stroke Center, Department of Neurosurgery, Aarhus University Hospital, Aarhus, DENMARK4, The Danish Stroke Center, Department of Neurosurgery, Aarhus University Hospital, Aarhus, DENMARK5, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK6, The Danish Stroke Center, Department of Neurology, Aarhus University Hospital, Aarhus,
DENMARK7
Background:
Extracranial-intracranial bypass (EC-IC bypass) in patients with symptomatic atherosclerotic internal carotid artery occlusion (SAICAO) has failed to reduce stroke in the recent published randomized COSS-trial. Stroke reduction in operated patients during follow-up was balanced by a high
perioperative stroke rate. Reducing the perioperative stroke risk, EC-IC-bypass may be effective in
preventing long-term risk of stroke in patients with SAICAO
Methods:
In Denmark, patients with suspected SAICAO are referred to two vascular reference centers: Bispebjerg Hospital in Copenhagen and Aarhus University Hospital. All patients are examined with H2
150 PET including Acetolamid challenge. Patients with haemodynamic failure, defined as severe
impaired or reversed flow reserve, are referred to EC-IC bypass operation to the Department of Neurosurgery Charité Berlin, Germany, a high volume center performing about 100 revascularizing operations per year. In the period 2007-2012 we registered prospectively stroke and death through 30
days after operation, ipsilateral stroke at the end of follow-up and bypass patency.
Results:
EC-IC bypass was performed in 29 patients with SAICAO, in three patients with symptomatic common carotid artery occlusion and in one patient with severe atherosclerotic stenosis of the middle
cerebral artery. Median age was 64 years. Mean follow-up was 1006 days (range 193;2003). Stroke
rate after 30 days was 3%, no further ipsilateral strokes occurred during follow-up. Bypass patency
were available in 29 patients after mean 747 days, patency rate was 93%. The two occlusions occurred few days after operation.
Conclusion:
Perioperative stroke rate in EC-IC bypass operation, performed at a highly experienced center, is
low. Given the low long-term stroke risk in operated patients, which also was seen in the COSS trial,
EC-IC-bypass still may be an option in patients with SAICAO
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Carotid artery imaging and intervention for symptoms – recurrent stroke in patients turned
down at a UK tertiary referral centre
M. Nasir1, K. Reid2, R. Davies3, A. Handa4, J. Perkins5, L. Hands6, C. Darby7, D.P.J. Howard8, A.
Halliday9
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Radcliffe Hospital, Oxford University Hospitals, Oxford, UNITED KINGDOM2, Dept of Vascular Surgery, John Radcliffe Hospital, Oxford University Hospitals, Oxford, UNITED KINGDOM3,
Dept of Vascular Surgery, John Radcliffe Hospital, Oxford University Hospitals, Oxford, UNITED
KINGDOM4, Dept of Vascular Surgery, John Radcliffe Hospital, Oxford University Hospitals, Oxford, UNITED KINGDOM5, Dept of Vascular Surgery, John Radcliffe Hospital, Oxford University
Hospitals, Oxford, UNITED KINGDOM6, Dept of Vascular Surgery, John Radcliffe Hospital, Oxford University Hospitals, Oxford, UNITED KINGDOM7, Oxford Stroke Prevention Unit & Dept of
Vascular Surgery, John Radcliffe Hospital, Oxford University Hospitals, Oxford, UNITED KINGDOM8, Dept of Vascular Surgery, John Radcliffe Hospital, Oxford University Hospitals, Oxford,
UNITED
Background: Carotid artery stenosis can cause stroke. Although delay from symptoms to surgery
has decreased over the last 5 years there is little information on why patients with symptomatic disease are turned down for CEA and on their subsequent fate. This data is needed to determine overall
benefit from intervention.
Methods: Between 2007 & 2012, by including all (7135) patients undergoing carotid duplex imaging, we investigated reasons for turn down and recurrent events whilst awaiting surgery. Demographics, event type and severity, imaging results, and reasons for not intervening were analysed.
Results: 9600 patients were admitted to Oxford with acute cerebrovascular events during the study
period. Of 7135 carotid duplex scans performed, 15.3% (1091/7135) revealed significant stenosis (>60%). Indications for imaging were cerebral ischaemic events 57.6%, ocular events 13.7%,
cardiovascular work-up 12.1%, acute confusional states 13.0%, & miscellaneous 3.7%. Of those
with significant stenosis, 71.7% (782/1091) were symptomatic. The intervention rate for symptoms
was 49.5% (387/782). 6.1% (435/7131) of all scanned had surgery (16.4 scans/CEA). Of 395 patients with symptomatic stenosis turned down for surgery, 63.7% had a clear reason: medically unfit
18.7%, contralateral >60% stenosis or VB stenosis 33.0%, carotid occlusion 27.3%, disabling stroke
1.9%, disabling recurrent event before CEA 3.0%, dementia/patient refusal 11.2%, other 4.9%.
36.3% (143/395) of patients were turned down without an identifiable reason, of which 32.2% had
recurrent strokes.
Conclusion: Over the last 5-years, ~ 50% of suitable candidates have interventions for symptomatic stenosis. However, over 1/3 of patients turned down had no identifiable reason and the recurrent
stroke rate in this group was very high. This is important for future stroke prevention.
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The risks of carotid endarterectomy (CEA) have declined: an analysis of two trials with similar protocols
F. Kennedy1, J. Dobson2, D. Doig3, R.L. Featherstone4, T. Richards5, M.M. Brown6

337 Vascular surgery and neurosurgery
Transcranial Doppler Derived Pulsitility Index is a Reliable Marker for Monitoring Intracranial Pressure
B.R. Wakerley1, K. Yohanna2, A.K. Sharma3, K. Kumar4, H.L. Teoh5, V.K. Sharma6
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Background and Aim-Transcranial Dopper (TCD) ultrasonography is a sensitive, non-invasive bedside test, which is used to evaluate cerebral blood flow hemodynamics in the major arteries of the
Background: We carried out two randomised clinical trials (CAVATAS and ICSS) comparing carotid circle of Willis. TCD derived pulsatility index (PI), calculated as the difference in blood velocities
endarterectomy (CEA) with endovascular therapy for symptomatic carotid artery stenosis using sim- measured during systole (Vs) and diastole (Vd), divided by the mean velocity (Vm) [(Vd-Vs)/Vm],
ilar protocols. Risk factor control, surgical technique and care pathways have evolved. We hypothis believed to be influenced by intracranial pressure (ICP). We aimed to correlate TCD-PI with ceesised that these factors would result in a reduction in perioperative risk over the time course of the
rebrospinal fluid (CSF) pressure measurements acquired during standard lumbar puncture (LP) matrials.
nometry (representing ICP).
Methods: We performed separate per protocol analysis of the rate of operative complications within Methods- Consecutive patients undergoing lumbar puncture for various diagnoses were included.
30 days of CEA within CAVATAS and then ICSS, and compared this by year of randomisation using Opening and closing CSF pressures (P-csf) were measured in all subjects. Stable TCD traces for
logistic regression analysis. Results were adjusted for available baseline characteristics.
1-minute were obtained just before and after LP from both middle cerebral arteries (MCA) using a
Results: In CAVATAS, 246 patients had CEA. The 30-day risk of stroke or death after CEA fell
Spencer’s head frame and a traditional 2MHz transducer (Sonara TCD system, USA). Patients with
from 15% in 1992-93 to 7.6% in 1996-1997, but the trend over time was not statistically significant insufficient temporal acoustic windows on TCD were excluded. Opening and closing PI values were
(p=0.24). In ICSS, the 30-day risk fell significantly from 9.8% in 2001-2002 to 2.1% in 2007-2008
calculated from the TCD spectra by an independent neurosonologist.
with an estimated 22% (95% CI 6% to 37%) annual reduction in the odds of 30-day stroke or death Results- A total of 78 subjects (females = 30, male = 48; mean age 47years, range 20-82 years)
(p=0.018). Year of randomisation remained a significant variable after adjustment for baseline char- were recruited. PI significantly decreased following LP (1.03 vs. 0.96, p=0.0001) in 53/78 (68%) of
acteristics. There was no significant fall in the rate of cranial nerve palsy and severe haematoma
subjects and corresponded to 4.5±3.6cm CSF drop in P-csf. Patients with P-csf greater than 25cm
over time (OR = 0.93, 95% CI 0.82, 1.06, p=0.26). There was an estimated reduction in mean base- had significantly higher PI (0.99 in cases with P-csf <25cm vs.1.16 in cases with P-csf >25cm;
line cholesterol level of 0.12mmol/L per 1 year increase in randomisation year (95% CI 0.07, 0.18,
p=0.0009). Analysis of 156 matched P-csf and PI values revealed a weak correlation (r2=0.136,
p=<0.001) but baseline cholesterol was not associated with 30-day risk in ICSS (odds ratio 0.97,
p<0.0001). However, when the age-adjusted PI showed a better relationship (r2=0.337, p<0.0001).
95% CI 0.72, 1.32, p=0.87).
Mean arterial blood pressure and pulse pressure had no effect on this relationship.
Conclusion: The risks of stroke or death, but not cranial nerve palsy or haematoma after CEA deConclusion- Absolute PI values can be used to identify patients with extremely high ICP. Changes in
clined significantly from 2001 to 2008. Baseline cholesterol levels have also reduced significantly
serial age-adjusted PI values can be used to monitor changes in ICP.
over the same time, but there is no evidence that this contributed to the reduction in CEA risk. Other factors for which we cannot account because of unavailable data e.g. prior statin use, could have
contributed.
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338 Vascular surgery and neurosurgery
CEREBRAL HEMODYNAMICS MEASURED BY TRANSCRANIAL DOPPLER AND RETROGRADE CAROTID STUMP PRESSURE IN CAROTID ENDARTERECTOMY.
L. Benavente1, S. Calleja2, M. Rico3, M. Para4, M. Suárez5, R. Álvarez6, J. Pascual7

339 Vascular surgery and neurosurgery
Carotid Artery Stenting in Patients with Near Occlusion: A Single-center Experience
S. Son1, D.S. Choi2, S.K. Kim3, H. Kang4, K.J. Park5, N.C. Choi6, O.Y. Kwon7, B.H. Lim8

Department of Neurology, Gyeongsang National University School of Medicine, Jinju, SOUTH
Hospital Universitario Central de Asturias, Oviedo, SPAIN , Hospital Universitario Central de
KOREA1, Department of Radiology, Gyeongsang National University School of Medicine, Jinju,
Asturias, Oviedo, SPAIN2, Hospital Universitario Central de Asturias, Oviedo, SPAIN3, HospiSOUTH KOREA2, Department of Neurology, Gyeongsang National University School of Medital Universitario Central de Asturias, Oviedo, SPAIN4, Hospital Universitario Central de Asturias,
cine, Jinju, SOUTH KOREA3, Department of Neurology, Gyeongsang National University School
Oviedo, SPAIN5, Hospital Universitario Central de Asturias, Oviedo, SPAIN6, Hospital Universitario of Medicine, Jinju, SOUTH KOREA4, Department of Neurology, Gyeongsang National UniversiCentral de Asturias, Oviedo, SPAIN7
ty School of Medicine, Jinju, SOUTH KOREA5, Department of Neurology, Gyeongsang National
University School of Medicine, Jinju, SOUTH KOREA6, Department of Neurology, Gyeongsang
BACKGROUND. The retrograde pressure (RetP) in clamped carotid is a safety measure very
National University School of Medicine, Jinju, SOUTH KOREA7, Department of Neurology, Gyeoemployed in carotid endarterectomy (CEA). Over a certain value, for which there is no universal
ngsang National University School of Medicine, Jinju, SOUTH KOREA8
agreement, the cerebral blood flow is enough to ensure an adequate brain perfusion. Our aim is to
study the relationship between the RetP with the hemodynamic values registered during the CEA
Background: The optimal management strategy for carotid artery near occlusion is still controvermonitoring. METHODS. Observational prospective study of 25 patients underwent to CEA (stenosial. Nevertheless, prior studies about carotid artery stenting in patients with near occlusion reported
sis ≥70%). We included demographic data, treatments, vascular studies, clamping time, RetP, and
both technically and clinically inspiring results. We analyzed our experience of carotid artery stenthemodynamic changes during the procedure. RESULTS. Patients were mostly men (≥80%). There
ing in patients with near occlusion.
were a lot of asymptomatic stenosis (48%), come from Vascular Surgery Department consultation.
Methods: We performed 24 carotid artery stenting procedures in 24 patients with near occlusion beShunt was employed in only one patient. The RetP was inversely associated to the initial MV (mean tween January 2010 and July 2012. The patient group comprised 20 men (83.3%) and four women
velocity) (CCP=-0.578; p<0.01) and the final MV (CCP=-0.540; p=0.01) measured in the MCA
(16.7%) with a mean age of 69.5 years (range, 53–85 years). Eighteen patients had prior stroke or
(middle cerebral artery). So then, the RetP was lower in case of higher MV scores. A hypothesis is
transient ischemic attack (75%), and six patients were asymptomatic (25%).
set out to explain this fact, as this behaviour in blood flow would be justified through the Venturi
Results: Successful stent insertion was achieved in 23 of 24 patients (95.8%). Cerebral hyperperfuEffect. In this way, the flow is faster through the MCA –mainly coming from the ACA (anterior cesion syndrome and post-procedural vascular events occurred in four patients, and all of these develrebral artery) across the ACoA (anterior communicating artery)-, while the pressure will be lower
oped within 24 hours after the procedure (17.4%; two: hyperperfusion syndrome, two: acute myoin the system. This entails a sucking effect and consequently less pressure in the clamped carotid.
cardial infarction). The mean follow-up period after carotid artery stenting was 16.7 +/- 9.2 months
CONCLUSIONS. The TCD monitoring is able to allow relevant information about the intraopera(range, 6–32 months). No stroke related to carotid artery stenting or significant restenosis of the intive security in the CEA. Although a high RetP in the stump carotid is considered a safety measure
serted stent developed during the follow-up period.
to the CEA, it seems to be associated to a more uncertain cerebral blood flow. So, this classical safe- Conclusions: Carotid artery stenting in patients with near occlusion seems to be a technically feasity value might be questionable.
ble and effective method to prevent stroke recurrence. But hyperperfusion syndrome and post-procedural vascular event rates may be high, as shown in this study.
1
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340 Vascular surgery and neurosurgery
Analysis of Perioperative Renal Function in Carotid Endarterectomy Patients
T. Tamaki1, Y. Node2, A. Morita3

341 Vascular surgery and neurosurgery
What is the most effective revascularization for moyamoya disease? :the evaluation of superselective angiography
Y. Ohmori1, M. Morioka2, T. Kawano3, Y. Kai4, J. Kuratsu5

Departmrnt of Neurosurgery, Nippon Medical School Tamanagayama Hospital, Tamashi Tokyoto, JAPAN1, Departmrnt of Neurosurgery, Nippon Medical School Tamanagayama Hospital,
Department of Neurosurgery, Kumamoto University, School of Medicine, Kumamoto, JA2
3
Tamashi Tokyoto, JAPAN , Departmrnt of Neurosurgery, Nippon Medical School, Tokyoto, JAPAN PAN1, Department of Neurosurgery, Kurume University, School of Medicine, Kurume, JAPAN2,
Department of Neurosurgery, Kumamoto University, School of Medicine, Kumamoto, JAPAN3,
BACKGROUNDS: Decreased renal function and cerebrovascular disease were strongly correlated. Department of Neurosurgery, Kumamoto University, School of Medicine, Kumamoto, JAPAN4, DeTo assess renal function before and after carotid endarterectomy (CEA). METHODS: Ninety-eight
partment of Neurosurgery, Kumamoto University, School of Medicine, Kumamoto, JAPAN5
CEA patients were included in this study (male 91, female 7, mean age; seventy-three). The estimated glomerular filtration rate (eGFR) and urinary protein excretion (UP) were determined before
Background and Purpose】They are evident that the effectiveness of direct and indirect revascuCEA, as well as one and three months after CEA. Based on eGFR, severe renal dysfunction (SRD)
larization for moyamoya disease with ischemic symptoms, various methods have been reported.
was defined as eGFR<30, moderate renal dysfunction (MRD) as eGFR from 30-59 and normal renal However, there are few reports to evaluate the effect of each method of revascularization. Therefore
function (NRF) as eGFR>60. UP was assessed by the dipstick method ( +, ++, or +++). Almost all
we performed a detailed evaluation by superselective angiography using microcatheter to clarify the
SRD patients (eight cases) received MRI and ultrasonography without a contrast agent. Workstation effective method of revascularization for moyamoya disease. 【Objective and Methods】We evaluprogram “VINCENT” was useful for CEA without contrast.
ated 33 revascularizations in 23 patients performed bypass surgery from April 2004 to March 2011.
Results: Renal function before CEA was classified as NRF in 11 cases, MRD in 77 cases, and SRD
All patients had ischemic symptoms. We performed superior temporal artery-middle cerebral artery
in 10 cases. Before CEA, UP was in 57cases, + in 33 cases, and ++ in 6 cases. There was no sigbypass(STA-MCA bypass) with Encephalo-Duro-Arterio-Myo-Synangiosis(EDAMS) and Encephnificant change eGFR and UP perioperative CEA. Other hands, at one month after CEA, 11cases
alo-Duro-Galeo-Synangiosis (EDGS) or we performed only EDAMS and EDGS. Then we evalushowed a decrease of eGFR by >10 compared with before CEA. The main cause of decrease eGFR
ated the revascularization effects by superselective angiography four months after surgery or more.
was contrast nephropathy. Only one patient required temporary dialysis (an SRD patient receiving
We scored a range of cerebral arteries visualized from the following vessels; superficial temporal
150 ml of contrast medium). Four patients developed congestive heart failure (2: SRD, 2: MRD).
artery（STA）, middle meningeal artery（MMA）, deep temporal artery（DTA）, others. Scores
Five patients developed pneumonia (2: SRD, 2: MRD, 1: NRF). There was no trouble during CEA
are as follows;extended（３）,moderate（2）,local（1）,none（0）. 【Results】The mean age at
without contrast.
the time of surgery;20.7years old(3-50). Male;13cases(10patients), Female;20cases(13patients). The
Conclusion: Many CEA patients suffered from decreased renal function. There is a low incidence of mean period of postoperative cerebral angiography;24.8months（4-82）. The mean scores of each
deterioration of renal function in patients undergoing CEA. Contrast agents can aggravate renal dys- vessels：STA;1.64, MMA;2.06, DTA;0.55, Others;0.45. 【Conclusion】Indirect revascularization
function, so not using any contrast agent for CEA is advantageous for protecting renal function.
using the MMA and direct and or indirect revascularization using STA are effective for moyamoya
disease presenting with ischemic symptoms.
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342 Vascular surgery and neurosurgery
Efficacy of endoscopic surgery for intracerebral hemorrhage
S. Takasu1, K. Hattori2, E. Ito3, M. Ishida4, K. Hattori5
Department of Neurosurgery, Chubu Rosai Hospital, Nagoya, JAPAN1, Department of Neurosurgery, Chubu Rosai Hospital, Nagoya, JAPAN2, Department of Neurosurgery, Chubu Rosai Hospital, Nagoya, JAPAN3, Department of Neurosurgery, Chubu Rosai Hospital, Nagoya, JAPAN4, Department of Neurosurgery, Chubu Rosai Hospital, Nagoya, JAPAN5
Background
Surgical intervention for intracerebral hemorrhage remains a subject of controversy. But minimally
invasive surgery including endoscopic surgery will improve outcomes in patients with large intracerebral hematomas. This study shows the efficacy of minimally invasive endoscopic surgery for the
evacuation of hematoma.
Methods
We performed endoscopic surgery for 86 patients with intracerebral hemorrhage since 2004: 48
putaminal, 12 cerebellar, 12 caudate head, 12 subcortical, and 2 thalamic hemorrhage. Rigid scope
was used for all patients, and fiver scope was used for patients with intraventricular hemorrhage.
Results
The mean percentage of hematoma evacuated was 84.2%. Post-operative hemorrhage was seen in 4
patients, including 2 patients with hemodialysis, 1 patient with warfarinization, and 1 patient taking
antiplatelet. The mRS score at discharge were 2 in 2 patients, 3 in 4 patients, 4 in 45 patients, 5 in 29
patients, and 6 in 11 patients.
Conclusion
Endoscopic evacuation is safe and effective in patients with intracerebral hemorrhage at any location. None of the patients without bleeding tendency experienced post-operative hemorrhage.
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How many carotid endarterectomies would be performed during the weekend for a 7-day TIA
clinic service?
Z. Babar1, I. Ali2, K. Thavanesan3, T. Davies4, S. Heath5, J. Kwan6
Department of Stroke Medicine, Royal Bournemouth Hospital, Bournemouth, UNITED
KINGDOM1, Department of Stroke Medicine, Royal Bournemouth Hospital, Bournemouth, UNITED KINGDOM2, Department of Stroke Medicine, Royal Bournemouth Hospital, Bournemouth,
UNITED KINGDOM3, Department of Stroke Medicine, Royal Bournemouth Hospital, Bournemouth, UNITED KINGDOM4, Department of Stroke Medicine, Royal Bournemouth Hospital,
Bournemouth, UNITED KINGDOM5, School of Health and Social Care, Bournemouth University,
Bournemouth, UNITED KINGDOM6
Background
Carotid endarterectomy is effective in reducing the risk of ischaemic stroke in patients with TIA or
minor stroke and significant carotid stenosis. In the UK, the National Stroke Strategy encourages the
development of a 7-day TIA clinic service, with carotid surgery to be performed within 48 hours of
assessment. It is currently unclear how many carotid endarterectomies would need to be performed
during the weekends (Saturday and Sunday) for such a 7-day TIA clinic service.
Methods
We collected data from 657 consecutive patients referred to our TIA clinic based in a District General Hospital (clinic run 5-days per week) between March and November 2011. All patients were
assessed by a senior stroke physician and carotid duplex performed, and all patients with carotid stenosis of >50% in the symptomatic side were referred to the vascular surgeons the same day.
Results
Of the 657 assessed at the TIA clinic, 213 patients (32%) had a confirmed diagnosis of TIA or minor
stroke. Of these, 45 patients (21%) were found to have >50% stenosis of the left or right internal carotid artery. 31 of these 45 patients (69%) had >50% stenosis in the symptomatic side, and all were
referred to the vascular surgeons for consideration for endarterectomy. 20 of the 31 patients (65%)
received a carotid endarterectomy and 11 (35%) did not; reasons documented were: inappropriate
for surgery (6 patients), multiple co-morbidities (4 patients) and refusal to give consent (1 patient).
Conclusion
From these data, we estimate that for a 7-day TIA clinic service that assesses 1000 referrals per year,
30 carotid endarterectomies would be performed. If this workload is spread evenly throughout the
week, this will equate to one endarterectomy performed every 6 weekends. More than one-third of
patients referred to the vascular surgeons were not operated. This information could be useful for
healthcare planners and economists.

London, United Kingdom 2013
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Vasospasm of proximal internal carotid artery causing acute ischemic stroke after transcranial
removal of a pituitary adenoma
W. Joo1
The Catholic University of Korea, ST. Mary’s Hospital, Seoul, SOUTH KOREA

1

Introduction
Cerebral vasospasm is well known to occur after various events that cause subarachnoid hemorrhage, such as aneurysmal hemorrhage and neurotrauma. Vasospasm after resection of skull base tumors is rare. We present a patient with vasospasm of cervical, petrous and cavernous ICA proximal
to pituitary tumor.
Case presentation
A 45-year-old man presented with right visual disturbance and ocular pain for 3 months. MRI
demonstrated suprasellar and right cavernous mass impinging on the right optic nerve with encasement of right ICA. MRA showed no abnormality. We performed optic nerve decompression by removing the suprasellar mass. No vasospasm was evident at the time of closure. On third postoperative day, he suddenly developed left arm weakness. MRA and diffusion MRI showed spasm of right
proximal ICA and high signal intensity in right frontal area respectively. Active hypertensive hypervolemic hemodilution therapy was initiated immediately. On the postoperative 14th day, follow up
MRA revealed complete resolution of arterial spasm.
Discussion
Several hypotheses may be suggested explaining the occurrence of vasospasm after pituitary surgery: blood spillage into the basal cistern, direct damage to blood vessels, hypothalamic dysfunction
and vasoactive material released from the tumor. Among the hypotheses, imbalance of vascular tone
is attractive to us. Increased cerebral vasoreactivity to vasoactive substance liberated from tumor
may be reliable in causing the vasospasm suffered by this patient.
Conclusion
Although vasospasm associated with tumor resection is infrequent complication, one must take it
into consideration if there is any delayed deterioration in a patient who has undergone cranial base
tumor surgery. If vasospasm was confirmed by angiography or MRA, aggressive and prompt management is a key element for improving patient’s outcome.

Management and economics (PO 345 - 376)
345 Management and economics
The association between 7 day consultant ward rounds and mortality risk in stroke patients
admitted at the weekend
B.D. Bray1, S. Ayis2, J. Campbell3, A. Hoffman4, P. Tyrrell5, C.D.A. Wolfe6, A.G. Rudd7
on behalf of the Intercollegiate Stroke Working Party Group
King’s College London, London, UNITED KINGDOM1, King’s College London, London,
UNITED KINGDOM2, Royal College of Physician’s London, London, UNITED KINGDOM3, Royal College of Physician’s London, London, UNITED KINGDOM4, Salford Royal Foundation Trust,
Manchester, UNITED KINGDOM5, King’s College London, London, UNITED KINGDOM6, Guy’s
and St Thomas’ Foundation Trust, London, UNITED KINGDOM7
Background
Observational studies have demonstrated higher post stroke mortality following weekend admission.
7 days a week consultant ward rounds have been proposed as a solution to this, although evidence is
lacking that this can reduce the “weekend effect”. We aimed to estimate the relationship between 7
day consultant ward rounds, weekend admission and 30 day mortality in stroke patients.
Methods
Patient level data were extracted from the Stroke Improvement National Audit Programme (SINAP)
of patients admitted with stroke to a participating hospital in England from June 2011-Sep 2012.
These were linked with data from the 2012 Sentinel Audit of the characteristics of stroke services.
Mortality data were obtained from national mortality records. Multivariable Cox regression was
used to estimate hazard ratios for 30 day mortality, adjusting for patient level prognostic variables
(stroke type, age, pre stroke independence, reduced consciousness, hypoxia, dysphasia, hemianopia, arm weakness, leg weakness), stroke service variables (stroke unit type, nurse: patient ratio and
thrombolysis provision)and clustering effects.
Results
Of 46 757 patients with stroke admitted to 106 participating hospitals in England, 11 890 (25.6%)
were admitted on a weekend. 26 270 patients were admitted to a hospital (n=44) reporting 7 day
consultant ward rounds. Crude 30 day mortality was 12.6% for weekday and 14.5% for weekend admissions. After adjustment for patient and stroke service variables, patients admitted at the weekend
were observed to have higher mortality if they were admitted to a hospital without 7 day consultant
ward rounds (HR 1.13, 95% CI 1.01-1.26, p=0.028) but not following admission to a hospital with 7
day consultant rounds (HR 1.04, 95% CI 0.94-1.14, p=0.47).
Conclusion
Observational data suggest that 7 day per week ward rounds by a consultant may mitigate the effect
of weekend admission on post stroke mortality.

Poster Session Red

467

22. European Stroke Conference
346 Management and economics
Golden hours and acute hospitalization cost to repair one-point NIHSS impairment
F. Boutot1, K. Milojevic2, S. Parisse3, C. Dubois-Richard4, B. Marcaillou5, A. Laboucheix6, O.
Richard7, Y. Lambert8
SAMU 78, Versailles Hospital, Le Chesnay, FRANCE1, SAMU 78, Versailles Hospital, Le
Chesnay, FRANCE2, SAMU 78, Versailles Hospital, Le Chesnay, 3, SAMU 78, Versailles Hospital,
Le Chesnay, FRANCE4, SAMU 78, Versailles Hospital, Le Chesnay, FRANCE5, Emergency Department, Versailles Hospital, Le Chesnay, FRANCE6, SAMU 78, Versailles Hospital, Le Chesnay,
FRANCE7, SAMU 78, Versailles Hospital, Le Chesnay, FRANCE8

347 Management and economics
How well do Trial Outcome Measures Reflect Patients’ Quality of Life (QoL)? A Retrospective
Analysis of Clinical Trial Data.
M. Ali1, R. Fulton2, T. Quinn3, M. Brady4
on Behalf of the VISTA Collaboration
Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Institute of Cardiovascular and Medical Sciences,
University of Glasgow, Glasgow, UNITED KINGDOM2, Institute of Cardiovascular and Medical
Sciences, University of Glasgow, Glasgow, UNITED KINGDOM3, Nursing, Midwifery and Allied
Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM4

Background : Stroke generates important socioeconomic burdens and heavy hospital expenses. The
objective of this report was to evaluate early stage hospital cost for stroke patients transported by
Mobile Intensive Care Units (MICU),to estimate the cost of acute health care necessary to repair
one-point NIHSS impairment and to investigate the impact of MICU delay on the price of one-point
NIHSS treatment.
Methods : 395 patients with NIHSS score notified during pre-hospital management (year 2004 to
2012) were separated into 3 groups: “short” = MICU arrival within 45 min of symptom onset, “medium” = 45 min to 2 hours, “long” = MICU arrival beyond 2 hours. In order to obtain similar profile
regarding age, gender, stroke mechanism (ischemic or hemorrhagic), NIHSS score and comorbidity,
reports were submitted to matching procedure leading to 3 subgroups of 80 patients. Thrombolysis
number and rate (among ischemic stroke), final NIHSS and status (alive or dead), acute hospital
length of stay and cost were collected, including all early stage health care (MICU, ED, intensive
care, stroke unit), not including long-term hospitalization and rehabilitation.
Results : The 3 subgroups were comparable for all matching criteria: age 70 +/- 14 years, sex ratio
= 40/40, ischemic/hemorrhagic = 55/25, initial NIHSS = 14.2, comorbidity = 2.2 +/- 1.2. Treatment
requirements, outcome and cost of care referred to neurologic recovery varied greatly and significantly with delay of MICU arrival (p<0.01): Table I shows main differences among subgroups.
Conclusion : MICU deals with severe stroke patients characterized by high NIHSS scores and important treatment requirements. Acute hospital costs of care referred to one-point NIHSS retrieval
are influenced by MICU delay, because as time passes, ability to restore neurologic function evaporates. This correlation between “time is brain” and “time is money” reminds us how short and precious golden hours happen to be.

Background: The outcomes measured in randomised controlled trials (RCTs) should ideally represent the full spectrum of stroke recovery, from impairment to societal participation. Quality of
Life (QoL) is arguably the most important outcome for stroke survivors, but is often recorded as
a secondary endpoint in RCTs. We described the relationship between QoL and other commonly
employed stroke outcomes. Methods: We analysed data from the Virtual International Stroke Trials
Archive (VISTA), including measures of physical impairment (NIHSS), activities of daily living
(Barthel Index [BI]) and global disability (modified Rankin Scale [mRS]). We examined a generic
health related measure (European Quality of Life Scale [EQ-5D]) and two forms of a stroke specific measure (Stroke Impact Scale [SIS]). Using Spearman Correlations, we examined the relationships between QoL and standard outcome measures at 3 months, stratified by respondent (subject or
proxy). We described the proportions with mRS≤1, NIHSS≤5 or BI≥95, who rated their QoL in the
lowest 25% of the sample. Results: We analysed data from 3,857 subjects. QoL correlated best with
mRS (EQ-5D weighted score p<0.0001, r=-0.7; SIS V3.0 Recovery p<0.0001, r=-0.71), while proxy
responses were more closely correlated with BI (EQ-5D weighted score p<0.0001, r=0.78; SIS
V3.0 Recovery p<0.0001, r=0.68; SIS-16 p<0.0001, r=0.92, Table 1). Fewer patients with mRS≤1
described poor QoL (EQ-5D weighted score=1.8%; SIS V3.0 Recovery=2.4%; SIS-16=0.9%), compared to those with NIHSS≤5 (EQ-5D Weighted Score =9.3%; SIS V3.0 Recovery=15.3%; SIS16=7.1%) or BI≥95 (EQ-5D Weighted Score =2.8%; SIS V3.0 Recovery=5.7%; SIS-16=1.2%).
Conclusion: There was consistent correlation between primary outcomes and QoL scores; the strongest correlation was with mRS. Our results suggest that this assessment tool was more aligned with
stroke survivors’ interests and further supports the preferential use of mRS as a primary outcome
measure in stroke RCTs.

Table I: Impact of MICU delay on outcome and cost of care referred to neurologic recovery

Length of stay
Thrombolysis (rate)
Final NIHSS (progress)
n improved NIHSS (rate)
n stable NIHSS (rate)
n deteriorated NIHSS (rate)
n patients who died (rate)
Cost of care per 1 NIHSS-point

“short”
delay < 45 min.

“medium”
45 min to 2
hours

“long”
delay > 2
hours

10.6 days

12.1 days

12.1 days

n = 15 (27%)
7.2 (-7.0)
58 (72%)
3 (4%)

n = 7 (13%)
8.7 (-5.5)
42 (52%)
7 (9%)

n = 3 (6%)
12.8 (-1.4)
21 (26%)
7 (9%)

3 (4%)

11 (14%)

25 (31%)

16 (20%)
2,300 €

20 (25%)
3,500 €

27 (34%)
15,000 €
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Burden of stroke in a large county in Sweden
Sickness cost and potential development
J. Ferraz-Nunes1
University West, Goteborg, SWEDEN1
Objective: To estimate the economic burden of stroke in a large county with 1.5 million inhabitants
in West Sweden and discuss the potential for improvement given different conditions.
Materials and methods: Estimation of the economic burden of stroke was done from a societal perspective with an incidence approach. Data were collected from clinical registries and 3 074 patients
were included. In the cost calculations both direct and indirect costs were estimated and were based
on costs for 12 months after a first-ever stroke. Estimation of the value of informal care was based
on interviews.
Results: The present value of total excess costs arising from stroke was €69 million during the first
12 months after the first-ever stroke for a population of 1.5 million. Men consumed more acute care
in hospitals, while women consumed more rehabilitation and long-term care provided by municipalities. Younger patients brought a significantly higher burden on the society compared to older
patients, due to the loss of productivity and the increased use of resources in health care. The impact
of increased inputs in specific activities like secondary prevention and rehabilitation may give rise to
increased cost efficient at the margin, but the effect in total cost should not decrease.
Conclusions: The results of this cost of illness study are consistent with previous studies, although
we have improved the cost calculation process in a number of fields. For the scientific analysis it is
of importance to clearly state details in the population such as age and medical status. The result of
this study can be used for further development of the methods for economic analyses as well as for
analysis of improvements and investments in health care.

349 Management and economics
Trends in the cost-effectiveness of Stroke Care
E. Urbina-Valdespino1, O. Saka2, C.D.A. Wolfe3, T. Rudd4, A. McGuire5, J. Maervoet6
Deloitte, Diegem, BELGIUM1, King’s College London, London, UNITED KINGDOM2, King’s
College London, London, UNITED KINGDOM3, King’s College London, London, UNITED
KINGDOM4, London School of Economics, London, UNITED KINGDOM5, Deloitte, Diegem,
BELGIUM6
Background
Stroke services in many European countries have been subject to changes in the recent years especially with the emergence of stroke units. Yet no study has evaluated the year on year economics of
stroke care provision for the purpose of investigating the state of efficiency gains. For this study we
have developed a discrete event simulation model to assess the annual average and incremental costs
and quality adjusted life years (QALYs) of stroke services between 2006-2011. Incremental cost effectiveness ratios (ICER) comparing each year with the year before were calculated.
Methods
Data from the South London Stroke Register from 2006 to 2011 were used to populate the health
economic model. The parameters included in the analysis were calculated by using cox regression
and multivariate regression methods and used as input for the model. The model simulated the
stroke care delivery from stroke onset with10-year follow up. Organised Care Index (OCI) was used
to assess the improvements in the provision of stroke services and measurement of QALYs. Year-onyear average and incremental cost effectiveness was calculated in order to assess the progression.
Results
OCI index scores have constantly improved since 2006 with a higher proportion of patients having
access to better organised stroke care. The average total costs per patient decreased from £30,745
to £27,086 and quality adjusted life years improved from 2.18 to 3.07 from 2006 till 2011 (p-value
for trend < 0.001) indicating a drop in average cost per QALY. Economic evaluation results suggest
dominant or very favourable ICER ratios when each year is compared with the year before.
Conclusion
The reconfigurations to stroke care have provided better value for money over time with constant
efficiency gains in stroke services. The use of real world evidence studies such as SLSR is crucial to
evaluate the trends and provide guidance to policy makers.
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Trends in the Cost-effectiveness of stroke care - Tables
Table 1.
Results per 2006
year
QALY
Costs
Average
length of
stay (days)
Deaths

Table
2. Year
on Year
ICER
ΔQALY
Δcosts
ICER

2007

2.2

2.2

2008

2009

2.2

2010

2.4

2011

2.7

£30,745 £28,939 £28,408 £28,635

£26,933

3.1

P-value for
trend
<0.001

28

27

24

19

18 <0.001

161

164

165

154

142

123 <0.001

2007 vs 2006

0
-£1,807
£0
Cost-effective

2008 vs 2007

0
-£531
£0
Cost-effective
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2009 vs 2008

0.2
£ 227
£1,137
Cost-effective

King’s College London, London, UNITED KINGDOM1, Royal College of Physician’s London,
London, UNITED KINGDOM2, St George’s Hospital, London, UNITED KINGDOM3, Royal Devon & Exeter Hospital, Exeter, UNITED KINGDOM4, Salford Royal Foundation Trust, Manchester, UNITED KINGDOM5, King’s College London, London, UNITED KINGDOM6, Guy’s and St
Thomas’ Foundation Trust7
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Door-to-needle times of tPA administration in acute stroke: the relationship with hospital volume of thrombolysis activity
B.D. Bray1, J. Campbell2, G.C. Cloud3, M.A. James4, P. Tyrrell5, C.D.A. Wolfe6, A.G. Rudd7

2011 vs 2010

0.4
£153
£383
Cost-effective

Background Short door-to-needle times of thrombolytic (tPA) therapy in acute stroke is central to
its effectiveness.Experience from other conditions suggests that high volume hospitals may achieve
better outcomes. We aimed to identify if there was a relationship between the number of patients
treated with tPA by hospitals and the door-to-needle times achieved in patients with acute stroke.
Methods Data were extracted from the Stroke Improvement National Audit Programme (SINAP) of
patients with acute ischaemic stroke admitted to a participating hospital in England from Jan 2011Aug 2012. Data were linked with the national admissions dataset for England (Hospital Episode
Statistics) and only patients from hospitals with >80% case ascertainment in SINAP were included
in the analysis. Hospitals were categorised by the annualised number of patients treated with tPA:
<50, 50-99 and ≥100 per annum. Median door-to-needle times were compared using Kruskall-Wallis tests. Results Of 44 942 patients admitted with acute stroke to 83 hospitals, 4478 (9.1%) received
tPA. Median door-to-needle times were significantly shorter in patients admitted to hospitals treating≥100 patients per year (41 mins IQR 30-60) compared to those admitted to hospitals treating
50-99 patients (72 mins IQR 51-98) or <50 (73 mins IQR 53-102); time difference 32 minutes ,
p=0.0001. A similar result was found after categorising hospitals into quintiles of thrombolysis volume, with hospitals in the top quintile of thrombolysis activity achieving a median door-to-needle
time of 40 mins (IQR 29-58) compared to 78 mins in the lowest quintile (IQR 60-103); time difference 38 mins, p<0.0001. Conclusions Hospitals treating high volumes of patients with tPA achieved
clinically and statistically significant shorter door-to-needle times in this large observational dataset.
These findings may have important implications for the planning of stroke services.

London, United Kingdom 2013
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Producing a patient accessible audit report for stroke survivors and carers
S.J. Kavanagh1, J.T. Campbell2, A.M. Hoffman3, D. McDonnell4, I.K. Morris5, C.J. McKevitt6, A.
Bowen7, G. Pearl8, A.G. Rudd9
On behalf of the Intercollegiate Stroke Working Party and Speakeasy
Royal College of Physicians, London, UNITED KINGDOM1, Royal College of Physicians, London, UNITED KINGDOM2, Royal College of Physicians, London, UNITED KINGDOM3, Royal College of Physicians, London, UNITED KINGDOM4, Royal College of Physicians, London,
UNITED KINGDOM5, King’s College London, London, UNITED KINGDOM6, University of
Manchester, Manchester, UNITED KINGDOM7, Speakeasy, Bury, UNITED KINGDOM8, Guy’s
and St Thomas’ NHS Foundation Trust, London, UNITED KINGDOM9
Background
The Royal College of Physicians’ (RCP) Stroke Programme has run the National Sentinel Stroke
snapshot audit since 1998 and the continuous stroke register SINAP since 2010. Reports with
named hospital results are produced for hospitals, national health departments and the general public. In 2007, the need for a patient friendly report was identified to make complex, clinically-focused audit results more accessible to stroke survivors and carers and raise awareness of the quality
of stroke care and services in England, Wales and Northern Ireland.
Methods
The implementation group, including patients, determined requirements and planned the work.
Stroke survivors with aphasia, identified as integral project stakeholders, were consulted through
regular meetings about which aspects to include, optimal ways of presenting complex national and
regional data, and the report structure and layout. The stroke programme’s multi-disciplinary steering group, additional patient groups and the national stroke charity iteratively revised the report.
Results
Patient versions of audit reports have been produced by the RCP Stroke Programme since 2008.
Key results are made accessible electronically and in hard copy to stroke survivors with communication and cognitive impairments through charts and graphs, symbols, and colour-coded point maps
and results are updated every 3 months. They are downloaded extensively, disseminated to hospitals, at national stroke conferences, and via patient groups. Feedback indicates the usefulness of
these reports for stroke survivors and carers, clinical teams, chief executives and members of parliament in instigating improvements in stroke care.
Conclusion
Stroke survivors have a powerful voice. Audit reports tailored to their needs are effective to increase knowledge and drive change. Involvement of patient groups is key to transforming complex
data into information understood and used by stroke survivors and carers.
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Health related quality of life associated with carotid artery stenting versus endarterectomy in
patients with symptomatic carotid stenosis randomised in the International Carotid Stenting
Study (ICSS)
S. Morris1, N. Patel2, J. Dobson3, R. Featherstone4, M.M. Brown5
On behalf of the ICSS investigators
University College London, London, UNITED KINGDOM1, University College London, London, UNITED KINGDOM2, London School of Hygiene and Tropical Medicine, London, UNITED
KINGDOM3, University College London, London, UNITED KINGDOM4, University College London, London, UNITED KINGDOM5
Background
ICSS is a multicentre international randomised controlled trial comparing carotid artery stenting
(CAS) with carotid endarterectomy (CEA) for recently symptomatic carotid artery stenosis. The
long-term rate of fatal or disabling stroke did not differ between arms, but there was an excess of
any stroke in the CAS arm, mostly within 30 days of treatment. There was an excess of myocardial
infarction, cranial nerve palsy and major post-operative haematoma after CEA. The long-term impact of these events on health related quality of life (HRQL) was uncertain. We therefore compared
the HRQL of stenting with endarterectomy using ICSS data collected up to 48 months post randomisation.
Methods
HRQL was measured at randomisation and 1, 6, 12, 24, 36 and 48 months post randomisation using
the EQ-5D-3L descriptive system (www.euroqol.org), converted to a single summary index using
country-specific value sets. EQ-5D scores of one represent full health; scores of zero are equivalent
to death; negative scores represent health states worse than death. We computed mean EQ-5D scores
at each time point for survivors and investigated differences between groups by regressing EQ-5D
scores at each time point against treatment allocation, EQ-5D score at randomisation, age, gender
and centre. Analysis was by intention-to-treat.
Results
Data were available for 643 of 855 patients allocated CAS and 634 of 858 allocated CEA. There
were no significant differences in mean EQ-5D scores between the two groups at any time point except at month 48, where higher EQ-5D scores were observed for CAS patients (Table 1). Adjusted
analyses also showed non-significant differences, except at 12 months where EQ-5D scores were
higher for CAS patients (ME 0.032, 95% CI 0.004 to 0.060; Table 2).
Conclusion
Quality of life is similar in patients with symptomatic carotid stenosis after carotid artery stenting
compared with endarterectomy, despite differences in rates of non-disabling outcome events.
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Table 1. Mean EQ-5D scores (unadjusted)

Randomisation
Month
1
Month
6
Month
12
Month
24
Month
36
Month
48

Patients randomised to CAS
Observations Mean
(95% CI)
612
643
633
625
594
550
419

0.764 (0.746
0.777 (0.757
0.779 (0.759
0.776 (0.756
0.784 (0.765
0.772 (0.751
0.770 (0.746

to
to
to
to
to
to
to

0.782)
0.797)
0.799)
0.796)
0.802)
0.792)
0.793)

Patients randomised to CEA
Observations Mean
(95% CI)
634
627
634
630
592
545
410

0.745
0.779
0.774
0.760
0.759
0.747
0.728

CAS = carotid artery stenting. CEA = carotid endarterectomy.

(0.726
(0.760
(0.755
(0.740
(0.737
(0.724
(0.701

to
to
to
to
to
to
to

0.765)
0.798)
0.793)
0.780)
0.780)
0.770)
0.755)

P-value

0.166
0.888
0.706
0.265
0.080
0.116
0.021

Table 2. Differences in mean EQ-5D scores adjusted for EQ-5D scores at randomisation, age, gender
and centre (Patients randomised to CAS minus Patients randomised to CEA)
Month 1
Month 6
Month 12
Month 24
Month 36
Month 48

Marginal efP-value
(95% CI)
fect
-0.009
0.500 (-0.035 to 0.017)
0.006
0.653 (-0.021 to 0.033)
0.032
0.026
(0.004 to 0.060)
0.017
0.231 (-0.011 to 0.046)
0.029
0.087 (-0.004 to 0.063)
0.038
0.051
to 0.077)

CAS = carotid artery stenting. CEA = carotid endarterectomy.
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The non-admission based Monash Transient Ischaemic Attack (TIA) Triaging Treatment
(M3T) model of care is cost-effective compared with routine hospital admission for TIA
L.M. Sanders1, D.A. Cadilhac2, V.K. Srikanth3, C.P. Chong4, T.G. Phan5

354 Management and economics
Changes in acute hospital costs for stroke after clinical facilitators employed to improve stroke
care: an Australian case study.
D.A. Cadilhac1, H.M. Dewey2, A. Meretoja3

Stroke & Ageing Research Centre, Monash University, Clayton, AUSTRALIA1, Stroke & Ageing Research Centre, Monash University, Clayton, AUSTRALIA2, Stroke & Ageing Research Centre, Monash University, Clayton, AUSTRALIA3, Stroke & Ageing Research Centre, Monash University, Clayton, AUSTRALIA4, Stroke & Ageing Research Centre, Monash University, Clayton,
AUSTRALIA5

Translational Public Health Unit, Stroke & Ageing Research Centre, Southern Clinical School,
Monash University, Melbourne, AUSTRALIA1, Department of Neurology, Austin Health, Melbourne, AUSTRALIA2, Stoke Division, The Florey Institute of Neuroscience and Mental Health,
Melbourne, AUSTRALIA3

Background: Rapid non-admission based management of Transient Ischaemic Attack (TIA) effectively reduces stroke risk and may be cost-effective compared with admission-based (inpatient) care.
We have previously established the safety of the Monash TIA Triaging Treatment (M3T) non-admission based model compared with routine admission with respect to 90-day stroke recurrence. In this
study, we assess the cost-effectiveness of M3T with that of the previous admission-based model.
Methods: Pre-post, micro-costing cohort design. Cost data for each patient for all hospital presentations, investigations and clinic appointments associated with M3T (2004-2007) and the previous
admission-based model (2003) were collected. Primary outcome: difference in average episode costs
per patient. Multivariable uncertainty analyses were performed by varying hospital bed and clinic
costs over 10,000 Monte Carlo simulations. Costs are presented in 2012 Australian dollars (AUD).
Incremental cost-effectiveness for strokes averted per 100 patients was estimated and uncertainty assessed by varying hospital admission rates, length of stay, and number of investigations.
Results: The average cost per episode was less for M3T (AUD1927.38 95% confidence interval
[CI] AUD1827.80-AUD2036.92) compared with the admission-based model (AUD4841.49 95% CI
AUD4178.40-AUD5590.03). The annual clinic costs were double in M3T compared with the admission-based model, but this was offset by the reduction in hospital bed-day costs of the former model.
Recurrent stroke at 90 days in M3T was 1.50% (95% CI 0.73%-3.05%) compared with 4.67% (95%
CI 2.28%-9.32%) in the admission-based model. Cost-effectiveness analyses demonstrated that
M3T was cost-saving with respect to the number of strokes averted per 100 patients treated.
Conclusion: The non-admission based M3T model of TIA care is cost-saving in preventing stroke
within 90 days when compared with routine hospital admission.

Background: Understanding trends in resource use within hospitals is important since the most
expensive costs related to stroke in the first year are from hospitalisation. In 2007, the Victorian
Government in Australia selected eight hospitals to employ clinical facilitators for three years to
establish stroke units and protocols to improve stroke care. It is unclear if inpatient costs changed
over this period. We aimed to describe the costs of acute care before and after the implementation of
stroke care initiatives.
Methods: Pre (financial year [FY] 2006-07) and post (FY 2010-11) cohort design of all admitted episodes of stroke or Transient Ischemic Attack (TIA) using ICD-10 discharge codes (I61, I63, G45).
Patient-level clinical costing data was provided by the Victorian Department of Health. Generalised
linear regression models were used to compare FYs.
Results: Data on 4827 episodes, 2125 pre (age >75 years 52%) and 2702 post (age >75 years 50%)
showed a 27% increase in episodes managed at the selected hospitals; half explained by more TIA
admissions (39% increase since 2006-07). Overall, average length of stay (LOS) reduced by 20%
(mean 8.3 days pre to 6.6 days post). Six hospitals provided cost data with AUD10.4 million spent
in the care of stroke patients in 2006-7, and AUD13.7 million in 2010-11, a 32.4% increase in the
setting of 8% health cost inflation. After adjusting for patient age, gender, stroke subtype, and hospital there was a 1.1% increase in mean per-episode costs between 2006 and 2010 (AUD7303 pre;
AUD7386 post, p=0.70). When LOS was additionally adjusted for, these costs increased by 21% reflecting a change in the mean cost per day.
Conclusion: Cost containment for the mean cost per acute inpatient episode was observed after the
implementation of stroke care initiatives despite increasing numbers of episodes and shorter lengths
of stay. Future research should assess costs across the whole chain of recovery to better inform
health policy.
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Global availability of stroke unit care; a survey of participants in the INTERSTROKE study
P. Langhorne1, S. Chin2, M. O’Donnell3, H. Zhang4, D. Xavier5, A. Avezum6, M. Mathur7, S.
Yusef8
INTERSTROKE collaborators
Glasgow University, Glasgow, UNITED KINGDOM1, Population Health Research Institute,
Hamilton, CANADA2, NUI Galway, Galway, IRELAND3, Beijing Hypertension League Institute,
Beijing, CHINA4, Medical College and Research Institute, Bangalore, INDIA5, Institute of Cardiology, Sao Paulo, BRAZIL6, Medical College and Research Institute, Bangalore, INDIA7, Population
Health Research Institute, Hamilto, CANADA8

356 Management and economics
FAST – still too slow
I. Kane1, T. Bowen2, P. Forte3, N. Gainsborough4
Brighton and Sussex University Hospitals Trust, Brighton, UNITED KINGDOM1, The Balance of Care Group, , UNITED KINGDOM2, The Balance of Care Group, , UNITED KINGDOM3,
Brighton and Sussex University Hospitals Trust, Brighton, UNITED KINGDOM4

Background: there is good evidence that the earlier a patient with an acute ischaemic stroke receives
thrombolysis (where appropriate) the better the clinical outcome. Processes within hospital can be
targeted to reduce door to needle times. However, what can be done to speed up the time taken for
a patient to contact medical services? In the UK a 3 year public stroke awareness campaign was inBackground: Stroke is a global healthcare problem. Most people experiencing stroke now live in
troduced in 2009 (at a cost of £105 million) based on the FAST acronym; ‘Face, Arms, Speech &
lower income countries and this figure is expected to increase. Many recent stroke service developTime to call 999’. At the Royal Sussex County Hospital (RSCH) we looked at time to presentation
ments have taken place in high income countries, but little is known about the broader international to medical services & times to investigations & treatment over 2 consecutive years during the FAST
picture. We studied stroke services across 30 countries among hospitals contributing to the INTER- campaign as part of the EU funded Managed Outcomes project.
STROKE multicentre study of risk factors for stroke.
Methods: the stroke team at RSCH maintain a comprehensive stroke database. The anonymised data
Methods: We developed, piloted and circulated (with the aid of the national study coordinators) a
for 2010-11 & 2011-12 were submitted to the Managed Outcomes team. A number of parameters
stroke service questionnaire which covered local and national healthcare systems, hospital characwere looked at, but here we report on 2 – percentage of patients with acute stroke symptoms preteristics, and stroke service characteristics. This was circulated in July 2011 with a reminder sent in
senting to first medical contact (primary or secondary care) within 3 hours & number of CTs perJune 2012.
formed within an hour of hospital presentation (as an indicator of in-hospital processes).
Results: Of 147 sites that have recruited participants to INTERSTROKE, 21 had closed prior to the Results: number of strokes presenting 2010-11:495 (83% ischaemic), 2011-12:502 (83% ischaemic).
survey and 24 did not provide data. Of the remaining 102 sites with data, 54 (53%) reported having Percentage of strokes presenting within 3 hours to first medical contact:55% (2010-11); 54% (2011a stroke unit which was usually described (by >85%) as being in a discrete ward, staffed by a spe12). CT heads performed within an hour:106 (21%, 2010-11);192 (38%, 2011-12). 31 patients were
cialist multidisciplinary team, with programmes of education for staff and protocols to guide patient thrombolysed each year.
management. The stroke units had a median number of 15 beds for a median of 40 stroke patients
Conclusions: our data suggest that despite an expensive high profile public campaign patients with
admitted to hospital per month. Stroke units were more commonly present (P<0.001) in high income acute stroke are not seeking medical help any quicker. However, in-hospital processes have imcountries (35/37 hospitals), particularly in Europe, Canada and Australia (35/35) compared with
proved as reflected by the number of patients receiving early brain imaging. Some work has been
Asian countries (9/24), Africa (3/8), Latin America (7/28) or the Middle East (0/7). Following initial done on whether public understanding of stroke has improved with the FAST campaign, but our data
management in the acute hospital 47/102 (46%) reported no access to continuing specialist rehabili- indicate, that in this area of the South East at least, we have a lot more work to do.
tation.
Conclusions: The availability of stroke unit care and subsequent access to rehabilitation varies greatly between contributing hospitals in different countries.

474 Scientific Programme

London, United Kingdom 2013
357 Management and economics
Quality parameters of acute stroke care in structurally different settings in four populous regions of Germany
J. Eyding1, D. Bartig2, C. Krogias3, P. Mueller-Barna4, R. Weber5, M. Kitzrow6

358 Management and economics
The societal cost of stroke in Sweden 2009 and developments since 1997
O. Ghatnekar1, E-L. Glader2, U. Persson3, K. Asplund4

Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWEDEN1, DeDpt. Neurology, Knappschaftskrankenhaus, Ruhr University, Bochum, GERMANY1, drg mar- partment of Public Health and Clinical Medicine, Umeå University, Umeå, SWEDEN2, Swedish
ket, Osnabrueck, GERMANY2, Dpt. Neurology, St. Josef-Hospital, Ruhr University, Bochum, GER- Institute for Health Economics, Lund, SWEDEN3, Department of Public Health and Clinical MediMANY3, Dpt. Neurology, Municipal Hospital Harlaching, Munich, GERMANY4, Dpt. Neurology,
cine, Umeå University, Umeå, SWEDEN4
Alfried Krupp Hospital, Essen, GERMANY5, Dpt. Neurology, Bergmannsheil, Ruhr University, Bochum, GERMANY6
Background
The cost of stroke is not limited to the acute hospital phase and may extend throughout the rest of
Background
the patient’s life. In 1997 the lifetime cost for a stroke patient was estimated to €78,400 in a life-time
Specialized care on a stroke unit and iv thrombolysis within certain time limits are evident factors
perspective (year 2009 prices). Stroke care in Sweden has developed since then and this study aims
of a positive course in acute stroke. Therefore, various attempts are taken to optimize acute stroke
at measure its impact on costs.
care in accordance to regional requirements. Broad access to upcoming interventional recanalization Methods
therapies strongly depends on optimized region-wide organization of patients´ flow.
Resource data for first-ever stroke patients was taken from annual reports from Riks-Stroke, the
Methods
Swedish national quality registry for stroke care. Resources included living conditions and home
Data analysis of DRG statistics of 2008/2011 for depiction of quality of routine treatment. Aggrega- assistance before and 3 months after stroke, ambulance transport, hospital length of stay, rehabilitation of number of cases for rate of stroke-unit treatment, iv thrombolysis, and neurothrombectomy
tion, follow-up visits, secondary drug prevention and production losses. Age-specific survival rates
in four populous regions of Germany with regionally different structured stroke care.
were extrapolated based on literature. Unit costs were taken from official sources (2009 prices) and
Results
an annual discount rate of 3% was applied.
In the metropolitan Ruhr area, a network of 27 neurological stroke units was founded in 2010. In the Results
metropolis of Berlin, an alliance of 40 institutions of acute, rehab, and postrehab stroke patient care About 21,800 persons suffered their first stroke in 2009 (233/100,000) with a mean age of 76. The
was built in 2008. In the territorial region of East-Westfalia/Lippe (EWL), there is no specific stroke present value of a stroke, i.e. including costs for rest of life sequelae, amounted to €69,800 per panetwork, yet 7 large neurological stroke units are covering patient care. In the rural region of South- tient, or a societal cost of €1.5 billion for all first-ever strokes. Increased municipality care due to
eastern Bavaria (SEB), a network of 15 stroke units partly attached to internal medicine departments impairments after the stroke constituted 40% of total costs followed by production losses (34%) alare tele-medically provided 24/7 by two stroke centres (TEMPiS).
though only 20% of the patients were in productive age. Acute hospital costs accounted for 18% and
Discussion
the reminding 8% was rehabilitation, other outpatient visits and drugs. Compared to 1997 the acute
Regionally as well as locally structured care of acute stroke seem to influence quality parameters.
hospital cost did not change (shorter stay at higher per diem cost). The emphasis on intensive acute
Rate of thrombolysis in 2011 was highest in EWL and SEB, where either large and powerful neuro- treatment and rehabilitation (+14%) may explain some of the reduced cost for municipality care and
logical stroke units provide patient care, or a dedicated region-wide concept of stroke care has been home support (-51%) due to reduced impairments in the first year.
established. In the Ruhr area, parameters were inhomogeneous with a clear-cut emphasis on neuConclusion
rothrombectomy, one of the dedicated aims of the network. To further optimize established quality
Developments in Swedish stroke care and patient characteristics during the 2000’s have had an imparameters of stroke care, we propose that, besides established actions like public awareness campact on both the level and the structure of the costs. In spite of a greater number of strokes, the total
paigns, regionally consented concepts of acute stroke care should be established comprehensively.
cost has not changed.
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Improving stroke services across a population in a financial crisis. The Irish National Stroke
Programme
P.J. Kelly1, C. Brennan2, B. White3, E. Shelley4, P. Durcan5, A. Carroll6, I. Noone7, U. Cunningham8, A. Burke9, B. Smyth10, J. Harbison11

360 Management and economics
Ireland’s National Stroke Programme: Early Supported Discharge (ESD) –A Pilot Initiative
U. Cunningham1, H. Gee2, A. O Connor3, A. Bourke4, C. Brennan5, A. O Carroll6, P.J, Kelly7, J.
Harbison8, G. O Neill9, M. O Keefe10, C. Prendergast11, L. Johnson12, E. Reynolds13, G. Casey14, S.
Murphy15
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Programme, Dublin, IRELAND4, HSE National Stroke Programme, Tullamore, IRELAND5, HSE
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Introduction:
The 2006 Irish Stroke Audit showed that stroke services in Ireland were under-developed with only
1% of patients treated with thrombolysis and only one acute Stroke Unit. In 2008 the Irish banking
system collapsed, precipitating International Monetary Fund intervention in 2010 and a 22% reduction in the national health budget. In 2010, in this context, a National Stroke Programme was established to improve the quality, access and cost-effectiveness of stroke services in Ireland.
Methods.
Key initiatives were prioritised for implementation in 2011-2012:
•
Stroke units in all 28 larger hospitals accepting acute stroke patients.
•
Strategic appointment of stroke physicians, nurse specialists and rehabilitation therapists,
•
A stroke thrombolysis training and delivery programme to provide national equitable 24/7
thrombolysis
•
Development of standardised stroke/TIA care pathways
•
Early supported discharge pilot projects in 3 urban areas
•
A stroke education programme for healthcare staff
•
A national Stroke Register
•
Gap analyses and plans for atrial fibrillation and stroke community services
Results:
49 new stroke physicians, nurses and therapists were appointed, with 8 new and 19 existing Stroke
Units developed (96% of hospitals providing emergency stroke care). National thrombolysis rates
increased 3-fold, approaching 10% in 2012. 9 care pathways were developed. By end 2012, the Irish
Stroke Register was operational in 83% of acute hospitals. Compared to 2005-09, in-hospital stroke
case fatality reduced from 17.5 to 16.1% (p=0.04), acute hospital stroke discharge to nursing homes
reduced from 17.6 to 14.8% (p<0.001). Cost savings from reductions in nursing home use by stroke
patients were €7.5 million in 2011 (projected €21.5 million by 2013).
Conclusion:
Initial results from the Irish Stroke Programme suggest improved access, quality of care, and outcomes at a population level, with simultaneous cost savings despite national health budget reductions.
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Background
The Irish Health service is undergoing significant transformation with reduction in length of hospital
stay and enhancement of primary care services as key objectives. Early supported discharge (ESD)
for the stroke population is an internationally accepted model of care. This one year pilot study
aimed to test the feasibility and efficacy of ESD in an Irish context.
Methods
A multidisciplinary ESD team was established at a major teaching hospital with both hospital and
local primary care service representation. All stroke patients admitted to the hospital over a one year
period were screened for ESD using pre-defined criteria. The ESD outreach team delivered up to
8 weeks intensive rehabilitation to patients in their own homes and outcomes were assessed using
Modified Barthel Index, AusTOMS, and 39 SAQOL on hospital discharge and again on completion
of ESD rehabilitation. Patient and carer satisfaction with ESD and hospital length of stay were evaluated.
Results
Of the 419 registered stroke patients, 12% (n=49) were discharged to their own home via ESD.
Mean length of stay for ESD patients was 28 days versus 37 days for the overall stroke population.
All ESD patients demonstrated statistically significant improvements on all outcome measures.
Ninety per cent or more of the patients and carers expressed satisfaction with each of the measured
dimensions. When pay and non-pay costs were accounted for, the overall crude net saving from
“441 saved bed days” was in the region of €140,000 and a more detailed health economic analysis
is warranted. Barriers to instigation of ESD for patients included limited ESD geographic catchment
area, limited ESD team resources and lack of appropriate primary care supports.
Conclusion
This study demonstrated that ESD is a viable and effective model of care in the Irish context and
should be rolled out on a national basis with a target of 25-40% of stroke patients availing of ESD,
consistent with the international norms.
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COMPREHENSIVE STROKE CARE PATHWAY AND NETWORK IN TYROL
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Management of acute ischaemic stroke over a 12-month period in France, Germany and West
Scotland: implications for the introduction of new treatments
P. Verpillat1, C. Guilhaume-Goulant2, J. Dorey3, S. Aballéa4, M. Toumi5
H. Lundbeck A/S, Issy-les-Moulineaux, FRANCE1, University Claude Bernard Lyon 1, Villeurbanne, FRANCE2, Creativ-Ceutical, Paris, FRANCE3, Creativ-Ceutical, Paris, FRANCE4, University Claude Bernard Lyon 1, Villeurbanne, FRANCE5

BACKGROUND: Limited information is available on the long-term management and related economic burden for patients with acute ischaemic stroke (AIS). Such data will be required to assess
Background and aims: Continuous advances in acute stroke therapy and management do not imme- the economic impact of new therapies for AIS. In this study we described patient management and
diately translate into clinical routine and there is still a difference in the quality of stroke care behealthcare resources used during the first year after AIS in France (Fr), Germany (Ge) and West
tween leading stroke units and standard hospitals to be addressed by network- or telemedicine-based Scotland (WS).
programs.
METHODS: An observational study was performed via general practitioners (GP) recruited through
Methods: In Tyrol, a federal state of Austria with 710.000 inhabitants, a comprehensive stroke netprofessional networks representative of GP populations in Fr, Ge and WS. Each GP was asked to
work and patient pathway was assembled which spans the whole country, includes all health proselect patients in chronologic order based on the stroke onset date (inclusion date) and to complete
fessionals involved in stroke care as well as the patients themselves and relatives, and considers
a form with data from the medical records for patients with AIS within the period 2005-2006 (Fr) or
pre-hospital, hospital, in-patient and out-patient rehabilitation phases. The programme was imple2007-2008 (Ge, WS). Descriptive analyses were performed.
mented in 2009 and consists of a number of individual components (e.g. information campaign, tri- RESULTS: The sample size was 196, 185 and 101 in Fr, Ge and WS respectively. Most patients
age algorithms for emergency doctors, standardized protocols for diagnosis and therapy, stroke man- were males (except in WS) and the average age was above 65 years. 85 to 90% of the patients did
ual, interface management, dysphagia screening and documentation of key characteristics).
not have stroke history. The mean length of hospital stay was longer in Fr than in Ge and WS (21 vs.
Results: Success of the stroke pathway is exemplified as follows: knowledge about stroke symptoms 14 and 12 days). In Ge, 48% of the patients went to a rehabilitation centre after discharge compared
in the general community substantially improved within one year after programme implementation
to 25% in Fr and 4% in WS. Re-hospitalisation rates were 16, 22 and 28% in Fr, Ge and WS. Use
as ascertained by telephone survey (two samples of n=500). The country-wide proportion of stroke
of outpatient care resources, consumption of psychological support, physiotherapy, occupational or
patients receiving intravenous thrombolysis increased from 5.6% (2008) to 13.6% (2010) with an
speech therapy was also highly variable: e.g., 44.6% of the patients in Fr benefit from nursing care
ongoing upwards-trajectory. In one district of Tyrol without respective facilities prior to the procompared to 26.5% in Ge and 10.9% in WS.
gramme, a standardized and quality-controlled out-patient rehabilitation services was established
CONCLUSION: Post-stroke management of AIS patients, and consequently related economic burcapable of managing the majority of stroke patients in the region.
den, varies significantly from country to country. This may be partly explained by differences in
Conclusions: Implementation of the programme sustainably improved stroke care in Tyrol at low
acute AIS management. Availability of more efficient treatment options for this acute phase (e.g.,
costs and with a realistic perspective of future reductions in health and nursing expenditures.
new thrombolytic drugs) could then ease the disease burden and make the long-term post-stroke
management more universal among different countries.
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Quality indicators for stroke units: a combination of evidence and experts consensus
R.O. Saka1, Y. Sun2, D. Michiels3, V. Thijs4, D. Hemelsoet5, M. Eyssen6, D. Paulus7

364 Management and economics
The importance of accurate examination of stroke patients in prehospital emergency care
J. Betlehem1, V. Simon2, K. Deutsch3, J. Marton4, E. Pek5, B. Radnai6, A. Olah7

Deloitte, Diegem, BELGIUM1, Deloitte, Diegem, BELGIUM2, University Hospital Leuven, Leuven, BELGIUM3, University Hospital Leuven, Leuven, BELGIUM4, University Hospital Ghent,
Ghent, BELGIUM5, Belgian Health Care Knowledge Centre, Brussels, BELGIUM6, Belgian Health
Care Knowledge Centre, Brussels, BELGIUM7

University of Pecs, Faculty of Health Sciences, Institute of Nursing and Patient Care, Pecs,
HUNGARY1, Hungarian National Ambulance Service, Kormend, HUNGARY2, University of Pecs,
Faculty of Health Sciences, Institute of Nursing and Patient Care, Pecs, HUNGARY3, University of
Pecs, Faculty of Health Sciences, Institute of Nursing and Patient Care, Pecs, HUNGARY4, University of Pecs, Faculty of Health Sciences, Institute of Nursing and Patient Care, Pecs, HUNGARY5,
University of Pecs, Faculty of Health Sciences, Institute of Nursing and Patient Care, Pecs, HUNGARY6, University of Pecs, Faculty of Health Sciences, Institute of Nursing and Patient Care, Pecs,
HUNGARY7

Background
The provision of care in stroke units (SU) improves stroke outcomes significantly. The European
Stroke Organization set up a working group for accreditation in stroke care but in Belgium there are
today no national quality criteria applied to SU. The aim of the present study was to define a set of
quality indicators (QI) for SUs in Belgium.
Methods
Generic and disease-specific QIs databases and QIs used in other countries were searched and an exhaustive list of stroke QIs was prepared. All QIs were grouped according to their characteristics and
by their occurrence in the flow of care. QIs with a similar content but with different definitions were
grouped into a single QI. The level of evidence to support each QI was summarized using the Scottish Intercollegiate Guidelines Network methodology. The process was validated by a first group of
stroke experts. Seven stroke experts further rated the QIs on a scale from 1 (strongly disagree) to 9.
They were asked to take 6 dimensions into account: relevance, validity, reliability, specificity, feasibility, potential for improvement.
Results
This process first identified 98 indicators and the final list included 48 QIs. A large amount of evidence were identified concerning process QIs (N=28) but less so for structure (N=15) and outcome
QIs (N=5). Structure QIs included multidisciplinary stroke team and 24 hour brain imaging, training of medical staff, availability of vascular imaging and of diagnostic methods, documentation
and risk assessment in the medical records. Process QIs were classified as hyper-acute phase, early
acute management, inpatient care, discharge care. The outcome QIs were mortality, improvement on
speech and language, level of dependency, quality of life, and hospital-acquired pneumonia.
Conclusion
This study provided an exhaustive list of QIs for SU as well as their level of evidence. The findings
are now further used by authorities and specialists to set up an accreditation system in Belgium.
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Background: The suspect of acute stroke event is a common cause of calling ambulance in European countries and in US. The symptoms reported to the dispatch centre might be various and it is
always difficult to sort out the salient signs of an acute cerebral ischemia. According to the literature
the initial diagnosis of stroke might be false (3-14%). Our aim was to assess the implementation of
stroke protocol in emergency care, to identify failures in the care and to give recommendations for
the practice. Methods: A retrospective patient’s record review was conducted in a Hungarian county
(Vas) among patients diagnosed with stroke or suspected stroke in the ambulance care and transported to the county teaching hospital (Szombathely). Both prehospital and hospital data were collected in 2009 (N=576). SPSS 15.0 was used for statistical analyses. Beside descriptive statistics,
Chi-square, T-test and ANOVA were used. Results: The patient’s mean age was 69,6 years (min:
20, max: 96). In the given period the initial diagnosis of stroke or suspected stroke was verified in
the hospital in 389 cases (65,38%). This ratio is less than those indicated in the international literature. The most cases are reported among patients over 59 years (77,26%). As several studies report
about female dominance in this study the gender distribution did not appear a significant factor
(male:46,65%; female:53,35%). Cincinnati Prehospital Stroke Scale (CPSS) as specific checklist
was documented completely in 111 cases (28,53%) only. Using CPSS correlated significantly with
the accuracy of definitive diagnosis (p=0,03). At least one symptom of CPSS was documented in
326 cases (83,8%). The presence of at least one positive symptom of CPSS secured a certain final
diagnosis (p=0,001). Conclusions: Applying all possible diagnostic procedures on the spot may lead
to a more appropriate final diagnosis. In accordance with the literature, using CPSS in prehospital
care predicts a more precise definitive diagnosis in stroke. Assessing at least only one CPSS symptom can already be beneficial for diagnosing stroke. In the refreshing courses the correct implementation of guidelines should be explained.

London, United Kingdom 2013
365 Management and economics
Early supported discharge and length of stay in contemporary stroke care
S.J. Kavanagh1, M. Roughton2, J.T. Campbell3, B. Bray4, A.M. Hoffman5, G,C. Cloud6, P. Tyrrell7,
A.G. Rudd8
On behalf of the Intercollegiate Stroke Working Party
Royal College of Physicians, London, UNITED KINGDOM , Royal College of Physicians, London, UNITED KINGDOM2, Royal Collegeof Physicians, London, UNITED KINGDOM3, Royal College of Physicians, London, UNITED KINGDOM4, Royal College of Physicians, London,
UNITED KINGDOM5, St George’s Healthcare NHS Trust, London, UNITED KINGDOM6, University of Manchester, Manchester, UNITED KINGDOM7, Guy’s and St Thomas’ NHS Foundation
Trust, London, UNITED KINGDOM8
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Background
Previous studies demonstrated that Early Supported Discharge (ESD) for stroke reduced length
of stay and improved patient outcomes. However, changes in acute stroke care over recent years
and falling length of stay may mean that the benefit of ESD in current stroke practice may be less
marked. We aimed to describe the provision, use and effect on length of stay of ESD in a national
cohort of contemporary stroke patients
Methods
Data were obtained by the National Sentinel Stroke Audit 2010 of all 200 hospitals in England,
Wales and Northern Ireland treating patients with acute stroke . Data were collected on the organisation and staffing of services and the process of care received by consecutive admissions over a three
month period.
Results
In 2010, 88 (44 %) hospitals reported having an ESD team, an increase of 7% from 2009. Of
11 353 patients admitted with stroke, 1 158 (10.2%) received ESD. A greater proportion of patients
receiving ESD were treated for >90% of their admission on a stroke unit (72.6% versus 67.9%,
p <0.001). Median length of stay was 1 day lower in stroke units with an ESD team (9 days, IQR
4-24), compared to those without an ESD team (10 days, 4-29), p<0.001.
Conclusions
The number of stroke units with an ESD has increased in England, Wales and Northern Ireland. Despite the large reductions in length of stay in recent years, ESD care is still associated with significantly reduced length of stay in units with ESD provision and remains an important component of
stroke care.

366 Management and economics
From acute care to a primary care-led post stroke service for patients residing at home: Doing
away with ‘blanket-referrals’!
N.A. Aziz1, A.F. Abdul Aziz2, M.F. Ali3, B.S. Saperi4, S.M. Aljunid5
Department of Family Medicine, Faculty of Medicine, University Kebangsaan Malaysia, Kuala Lumpur, MALAYSIA1, United Nations University IIGH & Department of Family Medicine,
Universiti Kebangsaan Malaysia Medical Centre, Kuala Lumpur, MALAYSIA2, Department of
Family Medicine, Universiti Kebangsaan Malaysia Medical Centre, Kuala Lumpur, MALAYSIA3,
Department of Health Information, University Kebangsaan Malaysia Medical Centre, Kuala Lumpur, MALAYSIA4, United Nations University IIGH; International Centre for Casemix & Clinical
Coding, University Kebangsaan Malaysia Medical Centre, Kuala Lumpur, MALAYSIA5
Introduction
Delivery of post stroke care has been mostly fragmented in developing countries. Lack of access to
limited specialised stroke care pose greater problems after discharge from tertiary care. ‘Blanket referrals’ at discharge generally contain generic instructions to manage stroke risk factors (i.e. hypertension, diabetes mellitus) per se, neglecting long-term care plans and goals for post stroke patients.
To empower a primary care coordinated post stroke service, a transfer of care discharge protocol
was derived among Specialist Stroke Care providers.
Method An expert panel discussion conducted among Specialist Stroke Care Providers, was represented, by Family Physicians, Neurologists, Rehabilitation Physicians and therapists, and Nurse
Managers from both Ministry of Health and Acadaemia. Solutions to identified transfer of care issues were discussed. Variances in practice were resolved by consensus, using the modified Delphi
technique.
Results Transfer of care problems from Specialist Stroke service to primary care occurred mainly at
discharge, while at community level, patients diagnosed at primary care during subacute or longterm phase were managed with minimal Specialist support. ‘Young stroke’ patients aged <40 years
, with concurrent cardiovascular disease, chronic renal failure and carotid artery stenosis >50%
should not be managed at primary care. Patients were best transferred to primary care at six months
or more after stroke, regardless of stroke type or severity. Essential information during transfer of
care included details of acute stroke management, stroke risk factor(s) screening, rehabilitation status (i.e. functional status at discharge) and goals. Treatment targets for risk factor(s) management
were as per local clinical practice guidelines.
Conclusion
The transfer of care checklist consolidated relevant information necessary to guide the primary care
team to optimise post stroke care in areas lacking access to Specialist Stroke services.
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Accountability for Stroke Care Across the Continuum: Who’s Responsibility is it??
M.P. Lindsay1, M. Suddes2, L. Kelloway3, L. Nichol4, I. Joiner5, G. Gubitz6, T.L. Green7
Canadian Stroke Network, University of Toronto, Ottawa, CANADA1, Calgary Stroke Program,
Calgary, CANADA2, Ontario Stroke Network, Toronto, CANADA3, Winnipeg Regional Health Authority, Winnipeg, CANADA4, Heart and Stroke Foundation of Canada, Ottawa, CANADA5, Dalhousie University, Halifax, CANADA6, University of Calgary, Ca;gary, CANADA7
Background: Evidence-based practice guidelines (BPGs) provide a structured means of ensuring
care is consistent among stroke teams and across settings. Uptake of BPGs at point of care has a
measurable impact on processes and patient outcomes. Our goal is to enhance stroke quality and
evaluation frameworks to be responsive to system issues, and demonstrate the impact of individual
healthcare professions on process and outcome measures.
Methods: Using Delphi-methodology with 10 expert panel members, a subset of the Canadian Best
Practice Recommendations for Stroke Care (CBPRSC) were identified as clearly actionable by
members of stroke teams. An online survey was conducted from October to December 2012 to explore: i) the positions/roles with primary responsibility for implementation of CBPRSC (e.g. funding, equipment, organization, training); ii) the relative contribution of health disciplines in applying
stroke best practices at a patient level; and, iii) implications for performance measurement and quality improvement. Links to the survey were sent to healthcare professionals involved in stroke care
across Canada through a spider-web model.
Results: A total of 428 surveys were completed by individuals representing 20 health disciplines
in settings all across the continuum. More than 70% of participants had greater than 10 years experience working in stroke care. Implementation of System level recommendations was most often attributed to stroke neurologists and managers, and patient-level recommendations attributed to
nursing and allied health. Consistency was found in the assignment of responsibility for several recommendations.
Conclusions: In a system focused on quality and accountability, attributing evidence-based care
stroke processes and outcomes to specific disciplines will enhance continuity of care, streamline
team functioning, focus education, and enable providers to demonstrate value, resulting in increased
success at meeting patient and family care needs.
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368 Management and economics
COST/BENEFIT ANALYSIS OF THROMBOLYTIC TREATMENT OF ACUTE ISCHEMIC
STROKE IN A HUNGARIAN STROKE CENTER
A. FOLYOVICH1, E. Molnár2, K.A. Béres-Molnár3, V. Varga4, K. Vadasdi5, A. Póth6, N. Kaszás7
Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY1, Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY2, Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY3, Department of Neurology and
Stroke, Szent János Hospital, Budapest, HUNGARY4, Department of Neurology and Stroke, Szent
János Hospital, Budapest, HUNGARY5, Department of Statistics, Szent János Hospital, Budapest,
HUNGARY6, Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY7
Background: Thrombolytic treatment (TT) of acute ischemic stroke (AIS) can be safely performed
in institutions with 24-hour availability of all medical disciplines. In Hungary, the National Health
Insurance Fund (OEP) provides an uniform financing for TT, irrespective of the characteristics of
the institute. There is no differential financing for TT, even if it is performed in an institutions with
a higher financial demand. Immediate costs of TT are higher than those of the treatment of stroke
patient who are not eligible for TT. However, TT is more cost-effective in the long term, as residual
symptoms occur 30% less often after TT.
Patients and methods: Based on financing by OEP, we performed an analysis of the financing and
costs of care of stroke patients with and without TT. The latter was compared to the monthly additional cost of the care of a patient disabled due to stroke. We examined the financial demand of TT
in our Stroke Center, which is a department of a big hospital.
Results: OEP provides 4,922 times more money for TT, than for the care of an „average” stroke patient. The absolute difference of the two amounts equals to two months of additional costs for a disabled patient. Between 2009-2011, 51.5% of acute neurological patients were admitted to our center during on-call duty hours (with availability of all resources). In case of TT, this percentage was
66.66%. The results justified the higher costs: average NIHSS score of patients with TT at the time
of admission decreased by 14% by the time of discharge (by 18% in patients under 65 years of age),
and by 9% in non-treated patients. Score of the modified Rankin Scale (mRS) was 16% lower in patients with TT (29% under 65 years), and 6% lower in non-treated patients (5,3% under 65 years).
Conclusion: TT in AIS has a proven benefit both in a medical and an economical sense. All measures that make thrombolysis more accesible are advantageous both for the individual and the society.

London, United Kingdom 2013
369 Management and economics
Accreditation in stroke units of 6 European regions: one name, different realities
D. Michiels1, V. Thijs2, Y. Sun3, O.S. Rasit4, D. Hemelsoet5, M. Eyssen6, D. Paulus7

370 Management and economics
Insurance status, eligibility for care and thrombolysis for stroke.
R. Briggs1, R. Ni Donacha2, O, Mahon3, G. Kavanagh4, J.A. Harbison5
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Background: ESO guidelines aim to promote standardised care of high quality in Europe but the organisation of acute care in stroke units (SU) largely differs between countries. This study aimed to
scrutinize the accreditation or certification procedures of SU in 6 countries/regions: Scotland, Sweden, The Netherlands, France, Germany and the “London Stroke Services” (LSS).
Methods: the information was collected with standardised questionnaires (25 pages) sent by mail to
12 experts from the 6 countries/regions. The research team analyzed the answers and clarified further issues by interviews.
Results: an official mandatory accreditation procedure (organized and paid by governmental agencies) exists in Scotland, in LSS and in France. In Germany this procedure exists (private organizations) but is not mandatory. The accreditation process always implies at least site-visits and patient
data review. Accreditation is renewed on a 1-, 3-, or 5-year basis. Some countries differentiate between types of SU (e.g. primary, comprehensive SU). The study further listed the criteria that SU
must fulfil and the indicators measured for their accreditation (structure, process and outcome). Few
of them refer to outcomes e.g. mortality, complications and recurrence. Incentives to encourage better quality differ between countries: public reporting of the results of the accreditation procedure,
support to poor performers, benchmarking between hospitals, financial consequences.
Conclusion: this exhaustive analysis gives an overview of the accreditation procedures in selected
European countries. Care of high quality relies on a common evidence base but the quality assurance procedures, the indicators used as well as the consequences of the measurement largely differ
between the countries. The question is to know if these various accreditation procedures result in
differences in patients’ outcomes.

Introduction: There is increasing evidence that social deprivation is associated with worse outcome
following stroke. There is also some evidence from the US that presentation to hospital in time for
thrombolysis differs between races, a phenomenon that could be due to socioeconomic factors. In
Ireland 47% of the population pay health insurance whilst 36%, mainly elderly and poorer, people
have the right to free primary care (Central Statistics office Q3 2010). Emergency care in hospital
including Thrombolysis for stroke, is not paid for by insurance and is available for a nominal fee to
all, regardless of insurance status. We performed a study comparing thrombolysed patients with age
and gender matched controls to determine if these socioeconomic modifiers of access to medical
care affected likelihood of treatment.
Methods: All cases were matched with 2 non-thrombolysed subjects with ischaemic stroke admitted
over the same period. Controls were randomly selected from a stroke register and matched for age
and gender.
Results.
45 Patients were thrombolysed (mean age 77 years, range 33-94 years) were compared with 90 controls (mean age 76, range 37-96 years). 18 patients had insurance versus 25 controls (40% vs. 28% p
= 0.2 chi square). There was no difference in delay from symptoms to presentation between insured
and non insured thrombolysed patients (65.1 versus 65.8 minutes p=0.96 t test)
27 cases had access to free primary care versus 60 controls (60% vs. 67% p = 0.6) and 3 cases and 9
controls had neither (7% vs. 10% p=0.7 Fishers exact).
Conclusion. Nature of health coverage made no significant difference to likelihood of being thrombolysed compared to controls. There was a trend for insured patients to be more likely to undergo thrombolysis despite the procedure not being renumerated perhaps suggesting a greater health
awareness regarding the symptoms of stroke and the need for earlier presentation.
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Managing the post stroke patient in the community: Helping primary care doctors to screen
for swallowing disorders using the iCaPPS-Swallow
A.F. Abdul Aziz1, M.F. Ali2, N.S. Mohd Zawawi3, H. Hussain4, R. M Kamal5, Z. Che’ Man6, N.A.
Aziz7, S.M. Aljunid8

372 Management and economics
Promoting Seamless Transfer-of-Care For Stroke Patients in Primary Care: Development of
the integrated Care Pathway for Post Stroke (iCaPPS) services in developing countries
A.F. Abdul Aziz1, N.A. Aziz2, N.A. Mohd Nordin3, B.S. Saperi4, S.M. Aljunid5
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Introduction
Medical Centre, Kuala Lumpur, MALAYSIA7, United Nations University IIGH, International Cen- Post-stroke care after hospital discharge suffers from lack of intersectoral collaboration within pubtre for Casemix and Clinical Coding, Universiti Kebangsaan Malaysia Medical Centre, Kuala Lum- lic health sectors. Hence, primary care remains the only option in managing stroke patients in underpur, MALAYSIA8
served areas in Malaysia. A seamless transfer of care model known as integrated Care Pathway for
Post Stroke patients (iCaPPS) was designed to address this issue. The iCaPPS would provide a deIntroduction
tailed guide designed by local experts based on a shared care approach with primary care to manage
Screening for swallowing problems is advocated due to high prevalence among stroke patients.
post stroke patients in underserved areas while utilising available resources within community.
However, local data on awareness among health professionals towards screening and utilisation of
Methods
speech-language therapy (SLT) services is low resulting in scarcity of data on prevalence of swalExpert panel discussions comprising Family Physicians, Neurologists, Rehabilitation Physicians
lowing disorders among stroke survivors. A screening checklist with simplified care algorithm was
and Therapists, and Nurse Managers from both Ministry of Health and acadaemia were conducted.
designed to alert primary care team to detect potential patients likely to benefit from SLT assessment Modified Delphi technique was employed to resolve practice variances requiring further literature
and intervention.
support. Care algorithms were designed around existing work schedules and available resources at
Methods
public healthcentres.
Expert panel discussions comprising Family Physicians, Neurologists, Rehabilitation Physicians and Results
Speech-Language Therapists, and Nurse Managers from both Ministry of Health and Acadaemia
Care algorithm including appropriate tools were summarised to guide primary care team to identify
were conducted. Problems related to management of swallowing disorders among post stroke papatients requiring further multidisciplinary rehabilitation interventions. The multidisciplinary intients were identified. Further discussions among SLT team were conducted to design the Integrated terventions included rehabilitation assessment for the uninitiated and leisure intervention for those
Care Pathway for Post Stroke patients-Swallowing screen checklist (iCaPPS-swallow) to facilitate
indicated, screening for swallowing disorders as well as mental health disorders. Indications for retimely referrals and intervention from the community to centres providing SLT services. Modified
ferral Specialist Stroke care team were outlined. Periodic screening for stroke related complications
Delphi technique was employed to facilitate variances in practice.
were scheduled into the iCaPPS.
Results
Conclusion
The iCaPPS-Swallow checklist addressed 3 main categories of post stroke patients encountered in
The iCaPPS would facilitate coordinated post stroke care for patients residing at home in the comprimary care: (1) patients on nasogastric tube feeding beyond 6 weeks duration, (2) patients who de- munity and patients lacking access to Specialised Stroke care. The role of the primary care team as
veloped symptoms after discharge from tertiary care and had not been screened (3) patients who de- coordinators of post stroke care at community level is well defined. Clinical outcomes and cost efveloped new symptoms while residing at home in the community. Patients with positive symptoms fectiveness of iCaPPS can be evaluated for benefit of stakeholders and stroke survivors.
for swallowing disorders were prompted for early SLT referrals. Patients on nasogastric tube feeding
discharged home without plans for assessment or defaulted Specialist reviews required immediate
referral.
Discussion
The iCaPPS-swallow caters for missed opportunities for screening of swallowing disorders among
post stroke patients residing at home in the community and those managed at primary care-led post
stroke services.
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373 Management and economics
Effect of increasing acute neurovascular service capacity and TIA/stroke prevalence
M.O. McCarron1, J. McKee2
Altnagelvin Neurology Centre, Derry, UNITED KINGDOM1, Stroke Service, Altnagelvin hospital, Londonderry, UNITED KINGDOM2

Figure 1. Correlation between death/survival at 30-Day and ICH score

Background
Stroke services received increased resources in Northern Ireland in 2008. No epidemiological stroke
data existed. We determined the prevalence of TIA/stroke before and after 2008 at a neurovascular
clinic in a district general hospital (DGH).
Methods
Neurovascular clinic capacity was increased with a stroke nurse and physician appointments, which
facilitated three clinics per week for patients with suspected TIA or stroke and a daily service for
high risk patients (ABCD2 criteria). We compared the prevalence of patient presentations with TIA/
stroke in two phases: 2006-2007 with 2010-2012. Statistical analyses employed the chi square and
Mann Whitney U tests.
Results
Over 24 months of phase 1 (2006-2007), 231 patients, mean age 58.1 (SD 17.4) years were assessed. During 36 months of phase 2 (2010-2012) 916 patients were assessed, mean age 61.0
(SD16.4) years. Clinical capacity increased almost threefold. The prevalence of presenting TIA/
stroke did not differ (116 of 231 versus 458 of 916, p=not significant). Median delay from clinical
onset of suspected TIA/stroke to assessment decreased from 28 to 9 days (P<0.001) years.
Conclusions
Improvement in TIA/stroke management was not associated with a decrease in disease prevalence at
this neurovascular clinic, probably reflecting previously unrecognised cerebrovascular disease.
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Stroke awareness in Ukraine: Pilot survey study
D.V. Gulyayev1, M.V. Gulyayeva2, A. Awdeyeva3, M. Piskorska4, K. Havura5
Ukrainian Anti-Stroke Association, Kiev, UKRAINA1, Ukrainian Anti-Stroke Association, Kiev,
UKRAINA2, School of Public Health, National University of “Kyiv-Mohyla Academy”, Kiev,
UKRAINA3, School of Public Health, National University of “Kyiv-Mohyla Academy”, Kiev,
UKRAINA4, School of Public Health, National University of “Kyiv-Mohyla Academy”, Kiev,
UKRAINA5
Background. Population awareness in stroke items seems to be important for effective stroke care,
but this item is not studied, and educational activities for population often are not evidence-based.
Methods. The structured interview was carried out in 61 adult (mainly elderly and middle-aged) persons attending the educational street events related to the World Stroke Day (group A) and 18 university students (group B). The script for interviewing included questions to ascertain the knowledge
of stroke symptoms and risk factors, necessity of urgent medical care in case of stroke suspicion.
Results. Although most of respondents (43 and 16 in groups A and B respectively) have shown understanding of necessity of urgent medical care in stroke suspicion, the knowledge of stroke symptoms was rather poor: 5, 4, 3, 2, 1 symptoms of stroke were mentioned respectively by 1, 4, 6, 19, 19
group A respondents and 0, 1, 0, 4, 3 group B respondents. In group A 16 persons have mentioned
one or more inappropriate symptoms. Knowledge of 6, 5, 4, 3, 2, 1 stroke risk factors was demonstrated by 1, 4, 10, 9, 10, 15 group A respondents and 0, 2, 1, 3, 7, 2 group B respondents. Expedience of calling to the ambulance service in case of suspected stroke was mentioned by 53 group A
respondents and 10 group B respondents.
Conclusion. Stroke awareness of surveyed persons appeared to be rather poor. As the study groups
were not representative for general population, the real situation is possibly even worse. Further
studying of the stroke awareness and optimal instruments for stroke education of general population,
depending on different social factors, is urgently required.

484 Scientific Programme

375 Management and economics
Magnetic Resonance Imaging in a North West London TIA clinic – is current practice cost effective?
S. Amlani1, M.J. Wright2, M. Park3, O. Geraghty4
Imperial College Hospitals NHS Trust, London, UNITED KINGDOM1, Imperial College Hospitals NHS Trust, London, UNITED KINGDOM2, Imperial College Hospitals NHS Trust, London,
UNITED KINGDOM3, Imperial College Hospitals NHS Trust, London, UNITED KINGDOM4
Background
Patients presenting with transient ischaemic attack (TIA) are at increased risk of stroke. Early neuroimaging is a critical part of diagnosis to identify high risk patients. The most recent definition of
TIA & recommendations of the American Heart Association consider magnetic resonance imaging
(MRI) particularly diffusion weighted imaging (DWI) a mandatory tool in evaluating and treating
patients with TIA. We evaluated whether our current use of MRI in those patients who initially had a
CT brain improved sensitivity of TIA & stroke detection, and the cost effectiveness of our approach.
Method
A retrospective analysis of the clinic letters and scans of 310 consecutive patients referred to our
TIA service over 18 months was performed. CT brain imaging was performed routinely, a subset of
patients had subsequent MRI depending on senior clinician review. Scans of patients who went on
to have MRI were compared with their initial CT to detect improved sensitivity in TIA diagnosis. A
cost analysis was performed on the use of MRI as the first line investigation in TIA referrals.
Results
289 patients were included, of which 265 (92%) had CT brain on the day of assessment; of those
160 (60%) went on to have MRI. The mean time from clinic attendance to MRI was 27 days. Positive DWI findings were found in 2 of the 160 patients (1%), both of whom were scanned within 16
days. MRI added to CT results in 37 cases (23%). CT + MRI cost £42882; MRI as first line investigation would have cost £29386, a saving of £13495.
Conclusion
The interval between assessment and MRI in our service is too long in the majority of cases for
DWI changes to be detected. However MRI still added to the information provided by CT in 23% of
cases. Given the beneficial costs and needs for streamlining assessment, MRI imaging should be the
initial imaging modality of choice, thereby reducing costs whilst improving TIA diagnosis and treatment.
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376 Management and economics
Hospital resource utilisation for the management of acute stroke patients in a French stroke
unit
F. Rouanet1, C. Guilhaume-Goulant2, O. Cristeau3, S. Aballea4, C. Droz-Perroteau5, C. Dureau6, S.
Lignot7, E. Guiard8, C. Bairras9, S. Ledure10, P. Blin11, N. Moore12
Centre Hospitalier et Universitaire de Bordeaux, Bordeaux, FRANCE1, University of Lyon 1,
Lyon, FRANCE2, Creativ-Ceutical, Paris, FRANCE3, Creativ-Ceutical, Paris, FRANCE4, University of Bordeaux, Bordeaux, FRANCE5, University of Bordeaux, Bordeaux, FRANCE6, University of Bordeaux, Bordeaux, FRANCE7, University of Bordeaux, Bordeaux, FRANCE8, University
of Bordeaux, Bordeaux, FRANCE9,Centre Hospitalier et Universitaire de Bordeaux, Bordeaux,
FRANCE10, University of Bordeaux, Bordeaux, FRANCE11, University of bordeaux, Bordeaux,
FRANCE12
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The association of asymptomatic atherosclerosis and incident atrial fibrillation
K. Willeit1, G. Egger2, M. Oberhollenzer3, J. Willeit4, S. Kiechl5
Department of Neurology, Medical University Innsbruck, Innsbruck, AUSTRIA1, Department of Internal Medicine,, Bruneck Hospital, Bruneck, ITALY2, Department of Internal Medicine,
Bruneck Hospital, Bruneck, ITALY3, Department of Neurology, Medical University Innsbruck, Innsbruck, AUSTRIA4, Department of Neurology, Medical University Innsbruck, Innsbruck, AUSTRIA5

Background: Atrial fibrillation and vascular disease are closely related disorders and often coexist.
Background: As relatively few stroke patients receive thrombolytic treatment, data on the manage- Whether preclinical atherosclerosis predisposes to the development of atrial fibrillation has not yet
ment of acute stroke are needed to improve treatment pathways. The analysis compared the manage- been fully determined. The aim of this study was to assess the risk of new-onset atrial fibrillation in
ment of stroke during acute phase between patients with and without thrombolysis.
individuals with and without asymptomatic atherosclerotic disease.
Methods: This study was conducted at a stroke unit in Bordeaux (France). Suspected cases of stroke Methods: We studied 900 men and women of the Bruneck population cohort, between the ages of
were included at presentation to the emergency department and followed prospectively up to treat40-79 years and free of atrial fibrillation at baseline (1990). Follow-up examinations were performed
ment administration. A software application was developed and installed on a tablet PC to collect
at 5-year intervals over a period of 20 years. Incident atrial fibrillation was assessed with repeatdata. Times from admission to different tests, procedures and treatment administration were record- ed standard 12-lead ECGs. Carotid atherosclerosis, a surrogate marker of systemic atherosclerotic
ed, as well as times spent by physicians and nurses on different activities. Results are reported for
disease, was determined using high resolution ultrasound imaging. Multivariable pooled logistic
the subset of patients with confirmed ischemic stroke.
regression analysis with a continuous update of covariates levels was performed to identify indepenResults: 84 patients were included, of whom 48 (57.1%) had a confirmed ischemic stroke. 19
dent risk predictors of new-onset atrial fibrillation between 1990 and 2010. Models were adjusted
(39.6%) received thrombolysis (T). The time from symptom onset to treatment was <4.5 hours for
for age, sex, period of follow-up, soluble VCAM-1, maximum body weight, heart failure and hyper79.2% of patients (thrombolysed-T: 84.2%; non-thrombolysed-NT: 75.9%). The time from arrival to tension.
imaging was 65’ (T: 20’; NT: 102’). The mean door-to-needle time was 109’ (T: 57’; NT: 155’).. The Results: During 20 years of follow-up, 118 new cases of atrial fibrillation were detected. Individumean cumulative time spent by physicians was significantly higher for thrombolysed patients (T:
als with carotid atherosclerosis at baseline were more likely to develop atrial fibrillation than indi114’; NT: 49’; p<0.0001); a similar trend was observed for nurse time (T: 62’; NT: 36’, p=0.11).
viduals without. In multivariable models, presence of carotid atherosclerosis was associated with
Conclusions: This stroke unit achieves a proportion of thrombolysed patients above average. The
new-onset atrial fibrillation (OR of 1.80, 95%CI: 1.07-3.02, P=0.027).
use of thrombolysis is associated with greater patient management costs in acute phase, due to staff Conclusion: Our study suggests that preclinical atherosclerosis predisposes to the manifestation of
implication and duration of each activity. However, the literature and clinical consensus is that this
atrial fibrillation. Screening for atherosclerosis may enhance the assessment of clinical risk for inciis cost-effective use of resources as it reduces long-term costs and clinical burden.
dent atrial fibrillation and facilitate the potential application of preventive strategies.
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378 Heart and brain
Brain MRI predictors of occult atrial fibrillation detected with implantable Holter in patients
with cryptogenic stroke.
E. Rojo Martínez1, M.G. Sandín Fuentes2, A.I. Calleja Sanz3, E. Cortijo García4, P. García Bermejo5, E. García Morán6, J. Rubio Sanz7, L. Casadiego Matarranz8, M. Rodríguez Velasco9, J.F. Arenillas Lara10
Hospital Clínico Universitario, Valladolid, SPAIN1, Hospital Clínico Universitario, Valladolid,
SPAIN2, Hospital Clínico Universitario, Valladolid, SPAIN3, Hospital Clínico Universitario, Valladolid, SPAIN4, Hospital Clínico Universitario, Valladolid, SPAIN5, Hospital Clínico Universitario,
Valladolid, SPAIN6, Hospital Clínico Universitario, Valladolid, SPAIN7, Hospital Clínico Universitario, Valladolid, SPAIN8, Hospital Clínico Universitario, Valladolid, SPAIN9,Hospital Clínico Universitario, Valladolid, SPAIN10

379 Heart and brain
Brain Natriuretic Peptide (BNP): a relevant biomarker in atrial fibrillation (AF) diagnostic
strategy after stroke?
L. SUISSA1, S. LACHAUD2, M.H. MAHAGNE3
Centre Hospitalier Universitaire de Nice - Stroke unit, NICE, FRANCE1, Centre Hospitalier
Universitaire de Nice - Stroke unit, NICE, FRANCE2, Centre Hospitalier Universitaire de Nice Stroke unit, NICE, FRANCE3

Background: There is now a body of evidence to believe that prolonged continuous ECG monitoring
(CEM) after stroke can increase occult AF detection rate. However, cost incurred limits CEM generalization in stroke units. Recent studies suggest that BNP level might rule out delayed AF in stroke
patient. We hypothesized the usefulness of admission BNP level in AF algorithm diagnosis.
Methods: We studied a prospective cohort including 711 consecutive ischemic stroke patients admitIntroduction:
ted in stroke unit between November 2010 and November 2012. Plasma BNP level was measured
Implantable Holter allows detecting paroxysmal atrial fibrillation (PAF) in patients with cryptogenic and CEM was started systematically at admission during hospitalization for 587 AF-naive patients.
stroke (CS). Identification of baseline predictors of an increased risk for occult PAF in CS patients
Using McNemar test, we compared in this cohort the AF detection rate obtained 1) with CEM peris greatly needed. Objective: To evaluate the association between brain magnetic resonance imaging formed systematically and 2) with a strategy based on admission BNP level (Figure 1). AF detection
(MRI) findings at baseline and the detection of occult PAF in patients with CS studied with implant- rate (and number of CEM days performed) was calculated according to different initial BNP values.
able Holter.
Results: 587 AF-naïve patients (median age: 65[53-75] years, sex ratio: 1.6) received CEM with a
Method:
median duration of 5.8[3.0-10.7] days. Systematic CEM detected 88 (15.0%) new AF including 42
We selected consecutive CS patients with a high suspicion of embolic cerebral ischemia. Imaging
(7.2%) in the first 24 hours. There were no significant differences for AF detection rate with sysprotocol during admission in the stroke unit included brain MRI with diffusion (DWI) and FLAIR
tematic versus non-systematic CEM strategy with an initial BNP cut-off between 0 and 132 pg/ml
sequences. Several patterns of DWI acute lesion were defined, and finally categorized in the pres(p=0.12). In other words, in this cohort, for BNP values below 132 pg/ml, simulated strategy based
ence of single vs multiple lesions. The presence of chronic territorial infarcts was evaluated on
on BNP level, when compared with systematic CEM strategy, has saved 2299/3964 (58.0%) CEM
FLAIR sequences. Subcutaneous Holter Reveal-XT® was implanted after full diagnostic workup
days (Figure 2).
and patients were trained to perform transmissions monthly or when symptoms occurred. Long-term Conclusions: Based on initial BNP level, non-systematic CEM strategy saves more than half CEM
online and onsite monitoring for occult PAF was conducted thereafter.
days with the same diagnostic profitability. We suggest that BNP testing could take place in the deResults
cision algorithm and requires a medical and economic assessment. Further studies should be carried
We implanted Reveal-XT® to 86 patients with CS: mean age 67 years, 45 (52.3%) women. DWI
out to validate plasma BNP threshold value and evaluate the cost/effectiveness of this strategy.
sequence showed multiple acute lesions in 48 (55.8%) patients, and 11 patients (12.8%) showed
chronic territorial infarcts in FLAIR. Mean follow-up after implantation was 314 ± 206 days. PAF
was detected in 26 (30%) patients. The probability of PAF was not associated with DWI pattern,
whereas the presence of chronic infarcts on MRI was significantly associated with a lower event free
of PAF survival in a Kaplan Meier curve (log-rank p=0.02) and a multivariate-ajusted Cox regression model (HR 2.8, CI 95% [1.8-13.9], p=0.02).
Conclusions:
The presence of chronic territorial infarcts on FLAIR sequence emerged as a predictor of occult PAF
in patients with CS. These findings may have practical implications for the choice of antithrombotic
treatment in CS patients.
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Generalized periodic discharges after acute cerebral ischemia: reflection of selective synaptic
failure?
M.C. Cloostermans1, R. Hindriks2, J. Hofmeijer3, M.J.A.M van Putten4
Department of Clinical Neurophysiology, MIRA-Institute for Biomedical Technology and
Technical Medicine, University of Twente, Enschede, THE NETHERLANDS1, Center for Brain
and Cognition, Computational Neuroscience Group, Department of Information and Communication Technologies, Universitat Pompeu Fabra, Barcelona, SPAIN2, Department of Neurology, Rijnstate Hospital, Arnhem, THE NETHERLANDS3, Departments of Neurology and Clinical Neurophysiology, Medisch Spectrum Twente, Enschede, THE NETHERLANDS4

* Figure 1: AF detection strategy based on admission BNP level.

Background: Generalized periodic discharges (GPDs) can be observed in the EEG of patients after acute cerebral ischemia and reflect pathological neuronal synchronization. It is unclear which
pathophysiological processes lead to the generation of GPDs. Whether GPDs represent ictal activity,
which can be treated with anti-epileptic drugs, or severe ischemic damage, in which treatment is futile, is also unknown. We hypothesize that GPDs result from selective ischemic damage of glutamatergic synapses, which are known to be relatively vulnerable to effects of ischemia.
Methods: We employed an established macroscopic model (Figure 1) (Liley, Network 2002) of cortical dynamics in which we increasingly eliminated glutamatergic synapses. We compared the output of the model with clinical EEG registrations showing GPDs of eight patients after acute cerebral
ischemia due to cardiac arrest.
Results: Selective elimination of glutamatergic synapses from pyramidal cells to inhibitory interneurons led to simulated GPDs whose wave shape and frequency matched those of patients after acute
cerebral ischemia (Figure 2). Further reducing the number of glutamatergic synapses from pyramidal cells to inhibitory interneurons rapidly resulted in complete depression of simulated cortical activity. Mere reduction of glutamatergic synapses between pyramidal cells themselves did not result
in GPDs.
Conclusion: Selective ischemic damage of glutamatergic synapses on inhibitory cortical interneurons probably leads to the generation of ischemia induced GPDs. Disinhibition of cortical pyramidal
neurons is the likely mechanism.

* Figure 2: AF detection rate and number of CEM days saved according initial plasma BNP level.
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HIGH pro-BNP LEVELS PREDICT THE DEVELOPMENT OF ATRIAL FIBRILLATION
AFTER CRYPTOGENIC ISCHEMIC STROKE
M. Rodríguez-Yáñez1, S. Arias-Rivas2, A. López-Ferreiro3, A. Vieites4, R. Andrade5, J. Castillo6,
M. Blanco7
Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN1, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN2,
Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN3, Department of Neurology, Clinical Neurosciences
Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN4, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario,
IDIS, Santiago de Compostela, SPAIN5, Department of Neurology, Clinical Neurosciences Research
Laboratory, Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN6, Department of
Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS, Santiago de Compostela, SPAIN7
Introduction: One third of patients with ischemic stroke have a cryptogenic stroke. International
guidelines recommend the use of antiplatelets for secondary prevention, but some patients may present a cardioembolic source that has not been detected. We ignore what kind of patients with cryptogenic stroke can develop atrial fibrillation (AF). High pro-BNP levels are associated with cardioembolic stroke. Our objective is to determine whether pro-BNP levels in acute phase of stroke predict
the development of AF in patients with cryptogenic stroke. Patients and methods: Prospective study
including patients from February 2008 to July 2011 with cryptogenic stroke. Demographic data,
medical history and stroke characteristics were assessed at admission. Blood sample was obtained
within the first 24 hours from stroke onset to determine pro-BNP levels. Clinical and electrocardiogram evaluation was performed by a neurologist at 3 and 6 months and later by primary care
physician for 2 years. Results: One thousand and fifty patients were evaluated. Three hundred seventy-two patients (35%) had cryptogenic stroke. Two hundred sixty-four patients were valid for the
analysis. Fifteen patients (5.6%) developed AF. Variables associated with AF development were age,
hypertension and higher levels of pro-BNP. In the logistic regression model we found that pro-BNP
≥360 pg/mL were the only variable independently associated with the risk of development of AF
(OR: 5.70; CI 95%: 1.11-29.29, p=0.037). Conclusions: Pro-BNP ≥360 pg/mL increase in 5-fold the
risk of development of AF after a cryptogenic ischemic stroke.

488 Scientific Programme

London, United Kingdom 2013
382 Heart and brain
ANTICOAGULATION IN PATIENTS WITH ATRIAL FIBRILLATION AND ACUTE
STROKE: WHAT DO WE DO WRONG IN CLINICAL PRACTICE?
L. Castilla-Guerra1, M.C. Fernandez-Moreno2, M. Romera Tellado3, A. Tena Martinez4, L. Serrano
Rodriguez5, J.P. Verdugo Dominguez6, M.D. Jimenez-Hernandez7, J.M. López-Chozas8, J Marin
Martin9
Department of Internal Medicine. Hospital de la Merced, Seville, SPAIN , Department of Neurology. Hospital de Valme, Seville, SPAIN2, Department of Neurology. Hospital de Valme, Seville,
SPAIN3, Department of Internal Medicine. Hospital de la Merced, Osuna. Seville., SPAIN4, Department of Internal Medicine. Hospital de la Merced, Osuna, Seville, SPAIN5, Department of Internal
Medicine. Hospital de la Merced, Osuna. Seville., SPAIN6, Department of Neurology.Hospital Virgen del Rocio, Seville, SPAIN7, Depatment of Internal Medicine. Hospital Viren del Rocio, Seville,
SPAIN8, Department of Internal Medicine. Hospital de la Merced, Osuna. Seville, SPAIN9
1

Background:
Many limitations are associated with the use of traditional oral anticoagulants (OAC) in patients
with atrial fibrillation (AF). Often we see patients admitted to hospitals with acute stroke who have
AF receiving OAC. We aimed to compare the levels of anticoagulation of these patients with strokefree patients in the community.
Methods:
We made a three years retrospective study of patients with AF receiving OAC who were admitted
to our hospital after suffering a stroke. They were compared with a control group of stroke-free patients with AF receiving OAC in the community setting.
Results:
We reviewed 492 stroke patients, of these 49 (9.9%) had AF, however only 28 patients (5.7%) (23
ischemic and 5 hemorrhagic strokes) received OAC before admission. Ninety patients were used
as controls. The mean age and sex of both groups were similar: 75.6 (SD 12) vs 75.6 (SD 9) years
and half were men in both groups (p-NS-not significant). In relation to the levels of anticoagulation,
the mean INR (International Normalized Ratio) before admission was 2.3 (SD 0.4) vs 2.5 (SD 0.2)
(stroke vs. controls, p = 0.001) and the time in therapeutic range (TRT) in the previous year was on
average 6.2 vs 7 months (p = NS). If we look at subgroups, in ischemic strokes the mean INR was
2.3 (SD 0.4) vs 2.5 (SD 0.2) (p = 0.0001) and the TRT in the previous year was on average 6.5 vs. 7
months (p = NS). Regarding hemorrhagic strokes, the mean INR was 2.4 (SD 0.8) vs 2.5 (SD 0.2) (p
= NS) and the TRT in the previous year was mean 4.8 vs 7 months (p = 0.031).
Conclusions:
Stroke patients showed significantly worse anticoagulation control than those from community setting. Patients with ischemic stroke had lower levels of anticoagulation, while those consulting for
hemorrhagic strokes spent a significant higher proportion of their time with an INR out of the therapeutic range. Local anticoagulation management in clinical practice should be periodically revised
and optimized.

383 Heart and brain
Measurement of cerebral blood flow using colour duplex sonography in patients with cardioembolic stroke: normal values and associated variables
D. Carrera1, L. Dinia2, S. Figueroa3, I. Zubizarreta4, E. Martínez-Lizana5, R. Delgado-Mederos6, I.
Díaz-Maroto7, O. Ayo-Martín8, T.. Segura9, J. Martí-Fàbregas10
Stroke Unit. Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona,
SPAIN1, Stroke Unit. Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona,
SPAIN2, Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN3, Department of Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN4, Department of
Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN5, Stroke Unit. Department of
Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN6, Department of Neurology.
Complejo Hospitalario Universitario de Albacete., Albacete, SPAIN7, Department of Neurology.
Complejo Hospitalario Universitario de Albacete., Albacete, SPAIN8, Department of Neurology.
Complejo Hospitalario Universitario de Albacete., Albacete, SPAIN9,Stroke Unit. Department of
Neurology. Hospital de la Santa Creu i Sant Pau., Barcelona, SPAIN10
Background
Global cerebral blood flow (gCBF) can be assessed by ultrasonography, but this non-invasive method has rarely been used for clinical applications. Our aim was to measure gCBF in patients with
cardioembolic stroke, evaluating its associations with demographic, clinical and echocardiographic
variables.
Methods
We performed a colour duplex sonography to consecutive patients with cardioembolic stroke, excluding those patients with extracranial carotid or vertebral stenosis >50%. gCBF was obtained as
the sum of the blood flow in both internal carotid and vertebral arteries. The blood flow of each
artery was calculated from the time-averaged velocity and the cross-sectional area of the vessel.
Time-averaged velocities were measured over a minimum of four cardiac cycles. gCBF measurement was obtained 3 times, and the final value was the mean of the 3 values. The gCBF value was
divided by 1300 (average brain weight) to express the values as ml/100g/min. In a sample of patients, we evaluated the reproducibility of the results by comparing the gCBF obtained by two neurologists. We recorded a set of demographic, clinical and echocardiographic variables.
Results
We studied 78 patients (38.5% men, mean age 77.2 +/- 8.7 years). Mean gCBF was 66.7 +/- 15.4
ml/100g/min. There was no association between gCBF and age or gender. Patients with congestive
heart failure had lower gCBF than those without (58.1 +/- 15 ml/100g/min vs 68.9 +/- 14 ml/100g/
min, p = 0.01). There was a correlation between gCBF and left-ventricular ejection fraction (r =
0.27, p = 0.03). In the sample of patients studied by two neurologists (n = 9), there was a good correlation between them (r = 0.7, p = 0.05).
Conclusion
Colour duplex sonography is a simple, reliable and reproducible method for quantifying gCBF.
gCBF values are related to cardiac function.

Poster Session Red

489

22. European Stroke Conference
384 Heart and brain
ATRIAL FIBRILLATION IN YOUNG STROKE PATIENTS: DO WE UNDERESTIMATE
ITS PREVALENCE?
D. Prefasi-Gomar1, P. Martinez-Sanchez2, A. Rodriguez-Sanz3, B. Fuentes4, D. Filgueiras-Rama5,
E. Diez-Tejedor6
Department of Neurology and Stroke Center. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN1, Department of Neurology
and Stroke Center. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of
Madrid University, Madrid, SPAIN2, Department of Neurology and Stroke Center. IdiPAZ Health
Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN3,
Department of Neurology and Stroke Center. IdiPAZ Health Research Institute. La Paz University
Hospital. Autónoma of Madrid University, Madrid, SPAIN4, Department of Cardiology. Arrhythmia
Unit. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN5, Department of Neurology and Stroke Center. IdiPAZ Health Research Institute.
La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN6
BACKGROUND: The prevalence of atrial fibrillation (AF) in young stroke patients has been little
reported, and is considered an uncommon cause of ischemic stroke (IS). Our objective was to analyze the prevalence of AF in IS patients up to 50 years of age and its relationship with stroke severity and outcomes. METHODS: Prospective observational study of consecutive IS patients up to 50
years of age admitted to a stroke center during a five-year period (2007-2011). A complete cardiology study was performed with daily electrocardiogram (ECG) and cardiac monitoring for 72 hours as
well as echocardiography. In cases of stroke of unknown etiology, a 24-hour Holter monitoring was
performed, which was repeated as necessary. We analyzed baseline data, previously or newly diagnosed AF, structural heart disease (SHD) (valvulopathy/cardiomyopathy), stroke severity on admission measured by the NIHSS (moderate-severe stroke if NIHSS≥8) and 3-month outcomes according to the mRS (good outcome if mRS ≤2). AF was classified as associated with SHD (AF-SHD)
and not associated with SHD (AF-NSHD). RESULTS: One hundred fifty-seven patients were included (mean age 43 years, 58.6% male). Fourteen subjects (8.9%) presented AF, 10 AF-SHD and 4
AF-NSHD. AF was previously known in 11 patients (7%): 9 AF-SHD and 2 AF-NSHD. The multivariate analysis showed an independent association between AF and moderate-severe IS (OR 3.771,
95%CI: 1.182-12.028), although AF was not an independent prognostic factor. CONCLUSION: AF
may be more common than expected in young patients with IS and is associated with increased NIHSS scores.
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YIELD OF HOLTER AND ECHOCARDIOGRAPHY IN THE SCREENING OF TIA
L. Benavente1, S. Calleja2, J. Vega3, D. Larrosa4, M. Rico5, M. Para6, J. Pascual7
Hospital Universitario Central de Asturias, Oviedo, SPAIN1, Hospital Universitario Central de
Asturias, Oviedo, SPAIN2, Hospital Universitario Central de Asturias, Oviedo, SPAIN3, Hospital Universitario Central de Asturias, Oviedo, SPAIN4, Hospital Universitario Central de Asturias,
Oviedo, SPAIN5, Hospital Universitario Central de Asturias, Oviedo, SPAIN6, Hospital Universitario
Central de Asturias, Oviedo, SPAIN7
BACKGROUND. Transient ischemic attacks (TIA) entail a high risk of stroke recurrence. Atrial
fibrillation (AF) causes one out five strokes, but it is frequently paroxysmal and undetected, with an
increased risk of stroke. Our aim is to quantify the yield of Holter monitor and echocardiography for
detection paroxysmal AF and other cardiogenic embolic sources in a TIA Unit.
METHODS. TIA Unit is a bed in the Emergency Department, staffed by vascular neurologist. Patients are admitted in the mentioned unit during <48h with a complete etiological study, including
Holter monitoring in cases without known AF and echocardiography. Preventive treatment is instituted in patients discharged to a high resolution Neurology consultation to review in <2 weeks and
subsequent follow-up.
RESULTS. For one year, 161 patients were attended, being admitted to the hospital 8.6%. Recurrence at 90 days was of 0.6%. Mean follow-up was 18.14±8.02 months (0-34), total recurrence
6.3%, mainly with cardioembolic cases (70%): 40% recurred despite INR>2; 30% were diagnosed
when the Holter was repeated during recurrence. Another 30% of recurrences remained cryptogenic.
Holter monitoring and echocardiography were pathological in 42% and 37.8% of the cases. There
were no complications derived from treatment. Three deaths were registered unrelated to the stroke
or treatment.
CONCLUSIONS. This model allows an early diagnosis and treatment of TIA, avoiding recurrences
of stroke in a long term. It encourages the use of cardiological studies to minimize the undetermined
etiology, since recurrences occur in case of unknown cardioembolic source. It also influences on
treatment, without complications.
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Cryptogenic stroke in young patients – a retrospective critical survey on the role of PFO and
hypertension based on the Sheffield Heart-Brain MDT patients
S. Murali-Krishnan1, C. Blank2, K. Harkness3, R. Lindert4, L. O’Toole5, G. Venables6, J. West7,
M. Randall8
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Female Gender Predicts Development of Atrial Fibrillation After a Stroke or Transient Ischaemic Attack
J.H.J. See1, J. Chow2
Changi General Hospital, Singapore, SINGAPORE1, Changi General Hospital, Singapore, SINGAPORE2

Background
Atrial fibrillation (AF) is the most common cardiac arrhythmia. Common risk factors for AF include valvular heart disease, congestive cardiac failure and advancing age. AF is prevalent in ischaemic strokes and is a risk factor for recurrence. This study aims to evaluate the predictors for the
development of AF in patients after they present with an ischaemic stroke or transient ischaemic atIntroduction
tack.
Patent foramen ovale (PFO) is apparently more frequent in subjects who have suffered a stroke
Methods
(~50%) compared to the general population (~25%). This study challenges the hypothesis that the
This is a single center retrospective cohort study of 287 consecutive patients with ischaemic strokes
apparent higher rate of PFO in stroke subjects may be equalized by other risk factor such as e.g. hy- or transient ischaemic attacks admitted to an acute stroke unit between January and June 2009. 203
pertension
patients had echocardiograms performed as part of their workup and had follow up data up till 3
Methods
years post event. Of these 203 patients, 162 of them did not have presence of AF before or during
A retrospective analysis of subjects aging 18-60 diagnosed with indeterminate cause of stroke or
admission and were analyzed using SPSS version 16.
transient ischemic attack utilizing the Sheffield Heart-Brain MDT risk factor and transcranial DopResults
pler (TCD) (with and without Valsalva maneuver) data. Study subjects were categorized according
Mean age of the study population was 62.1 years. Majority of patients are male (66.0%). 6 (3.7%)
to the presence of shunts and hypertension. The data was cross-tabulated and analysed by Pearson
patients had newly diagnosed AF within 3 years from initial event. Fisher’s exact test revealed preChi-Square test.
dictors for AF to include more advanced age (>65 years), female gender, absence of diabetes, largResults
er left atrial height (>5.2cm) and diameter (>4.4cm). History of hypertension, congestive cardiac
Preliminary results from 222 patients are listed in Table 1. The Pearson Chi-Square test gave a result failure, previous strokes or transient ischaemic attacks were not found to be significant. Logistic
of 14.680, which gives a P-value of 0.000. The odds of having a shunt detected for patients with hy- regression performed found only female gender (p=0.024) and left atrial height (p=0.031) to be inpertension was 29.2% (95%CI 15.3-55.8) of that for patients without hypertension.
dependent predictors of AF onset.
Conclusion
Conclusion
The preliminary data suggest that the rate of PFOs in stroke patients with hypertension is signifiFemale gender is an independent predictor for the development of AF in patients who have precantly lower than in patients without hypertension. Hence, the data proposes that clinical managesented with a stroke or transient ischaemic attack. Unsurprisingly, size of the left atrium is also
ment of young patients with cryptogenic stroke should also focus on the presence of additional risk
associated with AF development. In female patients with enlarged left atriums who present with
factors such as e.g. hypertension in addition to detecting PFOs.
an ischaemic event, further investigations such as Holter monitoring could be undertaken to seek
a diagnosis of AF so that appropriate anticoagulant therapy can be instituted to prevent recurrent
strokes.
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Pre-admission and on-discharge antithrombotic treatment profile in ischemic stroke patients
with atrial fibrillation in a Singapore tertiary hospital
A.P. RAMASWAMI1, E Ang2, S S Ho3, F P Woon4, S C Ng5, H M Chang6, D A De Silva7
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Transthoracic Echocardiography for ethiological diagnostic of ischemic stroke.
N. Bravo Quelle1, F. Diaz Otero2, B. Gutiérrez Ruano3, A. Garcia Pastor4, J. Bermejo Thomas5, P.
Sobrino Garcia6, P. Vázquez Alén7, Y. Fernández-Bullido8, JA. Villanueva Osorio9, AC Gil Núñez10
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Background: Atrial fibrillation (AF) increases ischemic stroke risk by 5- fold, which is proven to
be reduced with anticoagulation in patients with CHA2D2VASC score>1. We studied the pre-admission and on-discharge antithrombotic treatment profile of AF patients presenting with ischemic
stroke to a Singapore tertiary hospital. We also investigated the association of CHA2D2VASC score
with the debilitating stroke subtype total anterior circulation infarct (TACI). Methods: We studied
consecutive ischemic stroke patients with known or newly diagnosed AF presenting to the Singapore General Hospital from January to November 2012. CHA2D2VASC score and antithrombotic
medication pre-admission and post-discharge were noted. Results: Among the 60 ischemic stroke
patients studied, 47 had known AF (all with CHA2D2VASC score>1) and 13 had AF diagnosed
during the hospital admission. Only 21% (10/47) of known AF patients were on anticoagulation on
admission, with only 30% (3/10) having a therapeutic INR of 2-3. A higher proportion of known AF
patients with a CHA2D2VASC score>5 had TACI (46%) compared to those with CHA2D2VASC
score≤5 (8%) (p=0.008). At the time of discharge, 51% of patients with known or newly diagnosed
AF were on oral anticoagulants (40% warfarin, 11% new oral agents), 39% were on antiplatelets
and 10% were not on any antithrombotic medication. Of the 37 patients with known AF and not on
anticoagulation pre-admission, 16 (43%) were prescribed anticoagulation on discharge (12 warfarin,
4 new oral agents). Conclusion: Most patients with known AF presenting with ischemic stroke were
not on the appropriate anticoagulation. High CHA2D2VASC score>5 was associated with TACI
which carries a very poor prognosis. The finding that 43% of known AF patients not on anticoagulation pre-admission were discharged with anticoagulants indicates no absolute contraindication for
this proven treatment and suggests missed opportunities for primary stroke prevention in AF in Singapore.
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Background: On the etiological study of ischemic stroke, the stroke of unknown origin means a high
percentage. The main structural cardiac causes implicated in the cardioembolic stroke are the left
ventricle dysfunction and the heart valve disease.
Transthoracic Echocardiography (TTE) allows to identification of probably cardioembolism as
sources of ischemic stroke in patients without previous cardiologic history (PCH).
Methods: We analyze 491 patients of 522 with ischemic stroke admitted in a Universitary Hospital
during 2011 year which were tested by TTE. We described TTE`s findings, and we compared two
groups: one with previous cardiologic history and the other without previous cardiologic history.
We considered the patient to have previous cardiologic history, if the patient had had at least one
of the following pathologies: Atrial fibrillation, valvulopathies, ischemic heart disease or congestive
heart failure
Results: 369 patients (76.7%) don`t have PCH. We compared both groups, and we observed significant statistical differences in: Severe left ventricle dysfunction or dilated myocardiopathy (LVEF
<35%) (1.4 % without PCH vs 8.2% with PCH, p=0.001), left ventricle`s segmental akinesia (4.3%
% without PCH vs 23.1% with PCH) (p<0.001); calcified aortic stenosis (1.6 % without PCH vs
9.0% with PCH, p<0.001), mild-moderate left ventricle dysfunction (LVEF 35-50%) (4.1 % without
PCH vs 18 % with PCH) (p<0.001); left ventricle`s segmental hipokinesia (6.8% without PCH vs
24.6 % with PCH, p<0.001); left atrial dilated (30.4% without PCH vs 55.7% with PCH) (p<0.001).
Conclusion: Although there is a smaller proportion of pathological findings cardiac in patients without PCH, transthoracic echocardiography is an important test diagnostic in ischemic stroke, and
should be performed in all patients with ischemic stroke to reduce the rate of patients with stroke of
unknown origin.

London, United Kingdom 2013
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Effect of middle cerebral artery territory stroke on QT interval
S. Simula1, A.T. Muuronen2, M. Taina3, P. Sipola4, R. Vanninen5, P. Jäkälä6, M. Hedman7
Mikkeli Central Hospital, Department of Neurology, Mikkeli, FINLAND1, Kuopio University Hospital and University of Eastern Finland, Institute of Clinical Medicine, Radiology, Kuopio,
FINLAND2, Kuopio University Hospital and University of Eastern Finland, Institute of Clinical
Medicine, Radiology, Kuopio, FINLAND3, Kuopio University Hospital and University of Eastern
Finland, Institute of Clinical Medicine, Radiology, Kuopio, FINLAND4, Kuopio University Hospital
and University of Eastern Finland, Institute of Clinical Medicine, Radiology, Kuopio, FINLAND5,
Kuopio University Hospital and University of Eastern Finland, Institute of Clinical Medicine, Neurology, Kuopio, FINLAND6, Kuopio University Hospital, Heart Center, Kuopio, FINLAND7
Background: Prolonged QT interval associates with increased risk for sudden cardiac death after
acute ischemic stroke. However, pathophysiology of prolonged QT interval after stroke is poorly
elu-cidated. In this study we investigated whether QT interval dynamics is different in patients with
right and left middle cerebral artery (MCA) territory stroke.
Methods: Electrocardiogram (ECG) intervals were compared between baseline (retrieved retrospec-tively from medical records) and admission (acquired at the acute hospital admission) in 33
patients (65+/-9.5years) with right or left MCA territory ischemic stroke. QT intervals were corrected for heart rate by Bazett´s formula (QTcBaz), Fridericia formula (QTcFri), Framingham formula
(QTcFra) and by Karjalainen approach based on the nomogram adjustment (QTcKar). Head computed tomography (CT), cardiac ultrasound and cardiac CT-scan were undertaken.
Results: The stroke was located in the right MCA territory in 21 (64%) and in the left MCA territory in 12 (36%) patients. Patients with right and left MCA stroke were similar with respect to time
interval between baseline and admission ECG recording, NIHSS, positive history of heart disease
and left ven-tricular dimensions. The increase in QTc from baseline to admission was demonstrated
to occur more often in patients with right (16/21;76%) than in patients with left (3/12;25%,p<0.01)
MCA stroke. deltaQTcBaz between baseline and admission was significantly longer in patients with
right (23+/-23ms) than in patients with left (–11+/-19ms; p<0.0001) MCA stroke. The percentual deltaQTcBaz between baseline and admission was correspondingly longer in patients with right
(5.5%+/-5.5%) than in patients with left (-2.6+/-4.7%;p<0.001) MCA stroke; results remained comparbale as QTcFri, QTcFra or QTcKar were applied.
Conclusions: Findings suggest cerebral asymmetry in brain-heart interaction during acute ischemic
stroke. Right MCA ischemic stroke results in prolongation of QT interval.

391 Heart and brain
Right-to-left shunt detection: Is transesophageal echocardiography the gold standard?
A.M. Iglesias-Mohedano1, F. Díaz-Otero2, A. García-Pastor3, R. Yotti4, A. Muñoz-González5, P.
Sobrino-García6, P. Vázquez-Alen7, Y. Fernández-Bullido8, J.A. Villanueva-Osorio9, A. Gil-Nuñez10
Stroke Unit, Hospital Gregorio Marañón, Madrid, SPAIN1, Stroke Unit, Hospital Gregorio
Marañón, Madrid, SPAIN2, Stroke Unit, Hospital Gregorio Marañón, Madrid, SPAIN3, Cardiology
Service, Hospital Gregorio Marañón, Madrid, SPAIN4, Stroke Unit, Hospital Gregorio Marañón,
Madrid, SPAIN5, Stroke Unit, Hospital Gregorio Marañón, Madrid, SPAIN6, Stroke Unit, Hospital
Gregorio Marañón, Madrid, SPAIN7, Stroke Unit, Hospital Gregorio Marañón, Madrid, SPAIN8,
Stroke Unit, Hospital Gregorio Marañón, Madrid, SPAIN9,
Stroke Unit, Hospital Gregorio Marañón, Madrid, SPAIN10
BACKGROUND: Transesophageal echocardiography (TEE) is considered the gold standard to detect patent foramen ovale (PFO), but it has some known limitations. The aim of our study is to compare the efficacy between transcranial doppler (TCD), TEE and simultaneous TCD-transthoracic
echocardiography (TTE) detecting right-to-left shunt.
METHODS: A retrospective study was conducted. Patients diagnosed of migraine or ischemic
stroke were included. Right-to-left shunts detected by TCD were compared with TEE results. When
results from both techniques were different, a simultaneous TCD-TTE study was performed. The
shunt size was classified according to the number of microbubbles detected by TCD.
RESULTS: 98 patients were included. In 48 cases (49%), right-to-left shunt was diagnosed by TCD.
In 26 of these patients, results from TCD and TEE were compared: A concordance of 76.9% was
found between both techniques, but in 6 cases the shunt wasn’t detected by TEE. In 4 of these 6 cases, we performed a simultaneous TCD-TTE. All cases were detected by TTE. The Valsalva maneuver diagnosed 6 of 20 cases (30%) with TEE and 3 of 4 cases (75%) with TCD-TTE.
CONCLUSIONS: TTE and TCD can be more useful than TEE to detect right-to-left shunt, especially when TEE and TCD results are not concordant. This outcome may be related with the better effectiveness of the Valsalva maneuver with TTE or TCD than with TEE. The shunt detection by TTE
or TEE was not related with ist magnitude.
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Early outcome prediction in comatose patients after cardiac arrest with continuous EEG: updated analysis of prospective cohort study.
M.C. Cloostermans1, J. Hofmeijer2, M.J.A.M. van Putten3
Department of Clinical Neurophysiology, MIRA-Institute for Biomedical Technology and
Technical Medicine, University of Twente, Enschede, THE NETHERLANDS1, Department of
Neurology, Rijnstate Hospital, Arnhem, THE NETHERLANDS2, Departments of Neurology and
Clinical Neurophysiology, Medisch Spectrum Twente, Enschede, THE NETHERLANDS3
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Electrocardiogram findings in patients with acute stroke; What are we missing?
S. Coote1, A. Gilligan2, C. Bladin3
Eastern Health, Box Hill, AUSTRALIA1, Eastern Health, Box Hill, AUSTRALIA2, Eastern Health
and Monash University, Box Hill, AUSTRALIA3

BACKGROUND:
In acute strokes and transient ischaemic attacks (TIA’s), cardiac ischaemia, arrhythmia, and other
significant ECG changes can occur. While protocols include electrocardiograph (ECG) for stroke
Background: EEG monitoring in patients treated with therapeutic hypothermia after cardiac arrest
and TIA patients, do we give them the attention they deserve? We sought to explore the rates and
(CA) may assist in early outcome prediction. Recently, we found with high predictive values in a
types of ECG abnormalities in patients with acute stroke and TIA upon presentation to our Emergenprospective cohort study of 56 patients that low voltage or iso-electric EEG patterns at 24 hours afcy Department (ED) and their cardiac follow up during admission.
ter CA are associated with poor outcome, and normal or diffusely slowed EEG patterns at 12 hours
METHODS:
after CA with good outcome (Cloostermans, Crit Care Med 2012). We now present data from 47 ad- A retrospective data analysis of ECG’s and cardiac enzymes (CK and Troponin T) was performed on
ditional patients and improved EEG criteria.
114 consecutive stroke and TIA patients. Patients were considered to have had follow up if they had
Methods: In our prospective observational study cohort, 103 patients are now included. In all paat least one ECG (or echocardiogram) and repeat cardiac enzymes during their in-patient stay; partients, continuous EEG data (21-channels) were recorded. We evaluated EEG recordings by visual
tial follow up if only one investigation was performed.
analysis at 12 and 24 hours after CA, where the EEG was classified as isoelectric, low-voltage (< 20 RESULTS:
uV), epileptiform (including generalized periodic discharges), burst suppression or diffuse slowed.
Only 18 (16%) patients had a normal ECG on admission to ED, while 76 (67%) had abnormalities.
Burst suppression patterns were further classified into patterns with and without identical bursts
19 (17%) patients did not have an ECG in ED, (including 2 thrombolysis patients;) 6 (32%) of these
(Van Putten, Clin Neurophysiol 2010). All EEG epochs were scored by two independent reviewers patients showed abnormalities in later ECG’s. 58 (51%) patients had a prior cardiac history.
blinded for patient outcome. The primary outcome measure was the score on the cerebral perforOverall, 102 patients (90%) had no or partial follow up only, including 66 (87%) of the patients with
mance category (CPC) at 3 months dichotomized as good (CPC=1 or 2) or poor (CPC=3, 4 or 5).
abnormal ECG’s and 14 (88%) of the thrombolysis patients. 36 (35%) patients had no or partial folResults: Normal or diffuse slowed EEG patterns at 12 hours after CA, are associated with a good
low up despite initial raised cardiac enzymes or ST elevation.
outcome (specificity 90%, sensitivity 57%, positive predictive value (PPV) 86%, negative predictive ECG abnormalities ranged from relatively benign atrial ectopy, junctional rhythm and sinus bradyvalue (NPV) 64%). The combined group of iso-electric, low voltage and burst-suppression patterns cardia through to more serious bi and trifasicular blocks and ST elevation. The most common ECG
with identical bursts at 24 hours after CA is associated with a poor outcome (specificity 100%, senabnormalities seen were AF (17%), T-wave changes (13%) and 1° atrial-ventricular (AV) block (9%)
sitivity 62%, PPV 100%, NPV 77%). An example of an EEG showing identical bursts is given in
and ventricular ectopy (9%).
Figure 1.
CONCLUSIONS:
Conclusion: Continuous EEG monitoring can assist in early prediction of good and poor outcome of We found that the majority of our acute stroke and TIA patients had ECG abnormalities on arrival to
comatose patients after CA with high sensitivity within 24 hours after resuscitation.
the ED; in most cases there was incomplete follow up during admission. Despite protocols, thrombolysis patients were no more likely to receive follow up than other stroke or TIA patients.
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DO ALL THE INPATIENTS WITH UNDETERMINED STROKE NEED TO PERFORM A
TRANSTHORACIC ECHOCARDIOGRAM?
S. Arias-Rivas1, M. Rodríguez-Yáñez2, M. Santamaría-Cadavid3, G. Fernández-Pajarín4, J. Castillo5, M. Blanco6
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THE ASSOCIATION BETWEEN THE PRESENCE, INTENSITY OF PATENT FORAMEN
OVALE AND THE LOCALIZATION OF STROKE
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INTRODUCTION: From 15-30% of all ischemic strokes are cardioembolic. Transthoracic echocardiography (TTE) plays a key role in the evaluation, diagnosis and management of the embolic
source. The absence of official recommendations for the use of TTE in patients with ischemic stroke
leads to a universal application showing low diagnostic efficiency. Our objective is to analyze the
diagnostic accuracy of TTE in patients with ischemic stroke in two situations: with universal indication and after the application of previous defined risk clinical criteria (RCC).
MATERIAL AND METHODS: We analyze ischemic stroke patients who had undergone TTE according to universal criteria during 2009-2011. We evaluated the presence of major embolic source
(MES) in these patients. We defined RCC as the presence of age<60 years, abnormal basal ECG,
cardiomegaly of chest radiography or previous history of heart disease, suspected endocarditis and/
or active neoplasia. We analyzed the presence of MES in these selected patients. We evaluated the
sensibility and specificity of these criteria to detect MES.
RESULTS: We included 930 patients with ischemic stroke. ETT was performed in 201 (9.95% had
MES). Ninety-seven patients (18.55%) meet RCC (20.4% had MES). Only one patient (without
RCC) showed cardioembolic source (aortic plaque). The proposed criteria have a sensitivity 94.7%,
specificity 56.6%, positive predictive value 18.6% and negative predictive value of 99%.
CONCLUSIONS: The application of RCC in hospitalized stroke patients help to identify cardioembolic sources postponing the test to an ambulatory scenario in the rest of the patients.

BACKGROUND
Incidence of patent foramen ovale (PFO) is estimated at 25% in the general population and 6% for
larger defects. Patent foramen ovale (PFO) is considered to be a risk factor for ischemic cerebrovascular disease (ICVD), especially in young people. The purpose of the present study is to evaluate the
localization of stroke related to PFO in patients below 60 years of age.
METHODS
The patients admitted to our hospital by the reason of stroke between the years 2009 – 2012 June
were included the study. There were 78 patients in total. Routine blood tests, vasculitis markes, cougulation and trombosis panels were sent and 12-lead electrocardiogram, 24-hour electrocardiogram
Holter, contrast ECHO and TEE, extracranial Doppler ultrasonography, cranial CT and diffusion
MR, and/or MR angiography were evaluated to exclude other etiologies. The localization of stroke
was recorded as anterior or posterior circulation infarcts and lesion localization according to hemisphere, the number of lesion (single or multiple) were also noted. PFO intensity was determined as
‘+’ or ‘+++’
(+++ shows that the passage is more than 20 bubbles).
RESULTS
The mean age of 78 patients was 42.1 ( 28 – 60 ) and 53% of the patients were male. In terms of the
localization of the strokes, posterior circulation infarcts were 40, anterior circulation infarcts were
25 and bilateral infarcts were 13 in total. The percentage of multiple infracts in a single hemisphere
was higher .
CONCLUSION
PFO is reported as an etiology of stroke which is seen more frequently in young population. In the
present study we found that posterior circulation infarcts ecpecially in PCA and cerebellum territory are common in patients with PFO and also we found multiple infarcts in a single hemisphere is
higher.
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Interarm differences in blood pressure. Are they reproducible?
M.S. Svraka1, N.H. Hornnes2, C.R.K. Kruuse3
Copenhagen University Hospital, Herlev, Herlev, DENMARK1, Copenhagen Hospital, Herlev,
DENMARK2, Copenhagen University Hospital, Herlev, Herlev, DENMARK3
Background: Guidelines recommend initial bilateral assessment of blood pressure (BP), revealing a
possible interarm difference (IAD). The aim of the current study was to investigate variability and
reproducibility of such measured IAD in patients with stroke or TIA compared with non-stroke subjects. Furthermore, possible predictors of IAD were investigated.
Methods: Patients with stroke or TIA (n=50) admitted to Dept.Neurology, Herlev Hospital, University of Copenhagen during May-Sept 2012, and sex-and age- matched subjects without stroke,
were included. Measurement of BP was done by Microlife WatchBP office ® device for simultaneous measurements in both arms with a single monitor. Measurements were done twice daily with 3
repeated measurements for two consecutive days. Incidence of clinically relevant IAD (systolic IAD
≥10 mmHg and/or diastolic IAD ≥5 mmHg, and a large IAD, systolic IAD ≥20 mmHg and/or diastolic IAD ≥10 mmHg) was evaluated.
Results: IAD was more frequent in stroke patients. At the time of the first BP measurement clinically
relevant IAD was detected in 22 of 99 (22%) subjects, of whom 18 were stroke patients (p<0.05).
In subsequent BP measurements, a clinically relevant difference was present in only 7 subjects. Only
2 subjects with stroke, repeatedly showed highest BP in the same arm. A large IAD was detected in
13 subjects, all patients with stroke, however of those, 7 patients showed IAD once, 4 had it twice
and 2 had it three times. Diabetes was an independent predictor of a clinically relevant IAD.
Conclusion: Guidelines which recommend future measurements of BP in the arm with the highest
BP obtained from one or few consultations may be challenged. More and larger studies are warranted to investigate whether IAD may be a predictor of unrecognized vascular disease. If such is the
case significant IAD may provide a basis for further investigation of peripheral vascular disease and
secondary prevention in stroke.
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REDUCED CEREBRAL BLOOD FLOW IN THE CHRONIC HEART FAILURE PATIENTS
T. Lepic1, G. Loncar2, B. Bozic3, D. Veljancic4, B. Lebovic5, Z. Krsmanovic6, M. Lepic7, R.
Raicevic8
Military Medical Academy, Neurology department, Belgrade, SERBIA1, Clinical Medical Center Zvezdara, Cardiology Departmen, Belgrade, 2, Institute for Physiology and Biochemistry, University of Belgrade, Belgrade, SERBIA3, Military Medical Academy, Neurology department, Belgrade, SERBIA4, Military Medical Academy, Neurology department, Belgrade, SERBIA5, Military
Medical Academy, Neurology department, Belgrade, SERBIA6, Military Medical Academy, Neurology department, Belgrade, SERBIA7, Military Medical Academy, Neurology department, Belgrade8
Background: Cerebral blood flow (CBF) is an important variable in cerebrovascular disorders. A
noninvasive measurement of global CBF is approved with color duplex sonography of the extra cranial cerebral arteries. Chronic heart failure (CHF) increases the risk of stroke and dementia. One of
the possible causes may be cerebral hypoperfusion in CHF patients. Therefore, we aimed to investigate the relationship between CBF and CHF severity.
Methods: Study was performed in 76 ischemic or idiopathic dilatative cardiomyopathy patients,
left ventricular ejection fraction (LVEF) <40%, with no clinical evidence of decompensation and
20 healthy volunteers. Each CHF patient was categorized according to the New NYHA criteria. All
patients underwent Doppler echocardiography examination (GE Vivid 7). The LVEF was quantified
using the Simpson method. CBF was estimated by a 7.0-MHz linear transducer of a computed sonography system (Toshiba Power vision 6000). CBF volume was determined as the sum of the flow
volumes of the ICA and the VA of both sides.
Results: Atrial fibrillation was noted in 30%, left bundle branch block in 26%, while pacemaker was
implanted in 9% of patients with CHF. History of myocardial infraction was presented in 64% of patients. No differences in age, waist/hip ratio, body mass index and lipid profile were found between
CHF patients and healthy subjects. CBF was calculated in 71 of 76 patients. Three patients had occlusion of ICA, while VA was ocluded in another two patients. Others did not have hemodynamicaly
significant ICA and VA stenosis. CBF volume was decreased in CHF patients, (677 ± 170) according to control (783 ± 128).
Conclusion: Our results of noninvasive sonographic measurement of CBF according to LVEF and
NYHA criteria, suggest on significantly reduced CBF in CHF patients.

London, United Kingdom 2013
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Pre admission and on discharge Antithrombotic treatment profile in stroke patients with atrial fibrillation in a Singapore tertiary hospital
A.P. RAMASWAMI1, E Ang2, S S Ho3, F P Woon4, S C Ng5, H M Chang6, D A De Silva7
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Ultrasonographic features of carotid arteries and risk factors for stroke in patients prior to
open heart surgery
M.M. MENIH1
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Background: Atrial fibrillation (AF) increases ischemic stroke risk by 5- fold, which is proven to
be reduced with anticoagulation in patients with CHA2D2VASC score>1. We studied the pre-admission and on-discharge antithrombotic treatment profile of AF patients presenting with ischemic
stroke to a Singapore tertiary hospital. We also investigated the association of CHA2D2VASC score
with the debilitating stroke subtype total anterior circulation infarct (TACI). Method: We studied
consecutive ischemic stroke patients with known or newly diagnosed AF presenting to the Singapore General Hospital from January to November 2012. CHA2D2VASC score and antithrombotic
medication pre-admission and post-discharge were noted. Result: Among the 60 ischemic stroke
patients studied, 47 had known AF (all with CHA2D2VASC score>1) and 13 had AF diagnosed
during the hospital admission. Only 21% (10/47) of known AF patients were on anticoagulation on
admission, with only 30% (3/10) having a therapeutic INR of 2-3. A higher proportion of known AF
patients with a CHA2D2VASC score>5 had TACI (46%) compared to those with CHA2D2VASC
score≤5 (8%) (p=0.008). At the time of discharge, 51% of patients with known or newly diagnosed
AF were on oral anticoagulants (40% warfarin, 11% new oral agents), 39% were on antiplatelets
and 10% were not on any antithrombotic medication. Of the 37 patients with known AF and not on
anticoagulation pre-admission, 16 (43%) were prescribed anticoagulation on discharge (12 warfarin,
4 new oral agents). Conclusion: Most patients with known AF presenting with ischemic stroke were
not on the appropriate anticoagulation. High CHA2D2VASC score>5 was associated with TACI
which carries a very poor prognosis. The finding that 43% of known AF patients not on anticoagulation pre-admission were discharged with anticoagulants indicates no absolute contraindication for
this proven treatment and suggests missed opportunities for primary stroke prevention in AF in Singapore.

Background. The aim of the study was to determine: 1. the prevalence of carotid artery disease in
patients undergoing coronary artery bypass grafting (CABG) and valve replacement (VR); 2. the association of risk factors with the severity of carotid and coronary artery disease; 3. the association of
carotid bruit with carotid artery disease; 4. the risk of postoperative complications.
Patients and methods. Ninety-three patients undergoing CABG and VR were included in the study.
We performed ultrasound (US) of carotid arteries. According to the degree of internal carotid artery
(ICA) stenosis, patients were divided into four groups: I. normal ICA and ICA stenosis < 30%; II.
ICA stenosis 30 – 50%; III. ICA stenosis 50 – 70%, IV. ICA stenosis > 70%. All patients were examined for the presence of carotid bruit. Results. The prevalence of ICA stenosis over 50% (groups
III, IV) occurred in 16,1% of patients, ICA stenosis over 70% (group IV) occurred in 6,4%. According to risk factors we found statistical significance in correlation between ICA stenosis over 50% (p
< 0,0001), and between ICA stenosis over 70% (p < 0,002) with peripheral artery occlusive disease.
We did not find any statistical significance in correlation for carotid bruit with carotid artery stenosis, we found statistical significance in correlation for carotid bruit and valve pathology. Fifty-five
patients underwent CABG, 18 patients underwent both VR and CABG, and 20 patients underwent
only VR. ICA stenosis over 50% was found in the CABG group in 9 patients, in the CABG and VR
group in 4 patients and in the VR group in 2 patients. Postoperative complications were rare.
Conclusions. The prevalence of carotid artery disease in patients undergoing CABG and/or VR was
low. Carotid bruit had low predictive value for ICA stenosis. We had low frequency of postoperative
complications.
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Is routine investigation with transoesophageal echocardiography after cryptogenic stroke justifiable?
A.N. Jordan1, L Almond2, J Radvan3, J Kwan4
Royal Bournemouth Hospital, Bournemouth, UNITED KINGDOM1, Royal Bournemouth Hospital, Bournemouth, UNITED KINGDOM2, Royal Bournemouth Hospital, Bournemouth, UNITED
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401 Heart and brain
Clinic, pathogenesis and therapy features of cardiogenic stroke
I.A. Grygorova1, O.A. Teslenko2, S.N. Grygorov3, N.S. Kufterina4
Kharkiv National Medical University, Kharkiv, UKRAINA1, Kharkiv National Medical University, Kharkiv, UKRAINA2, Kharkiv National Medical University, Kharkiv, UKRAINA3, Kharkiv
National Medical University, Kharkiv4

Background. Ischemic stroke (IS) is often the last point of the progression of different types of carBackground
diovascular diseases. In our work comprehensively examined 500 patients with ischemic stroke in
Embolism of cardiac origin accounts for 15-30% of ischaemic strokes, with frequent recurrence if
the acute phase. 41% of patients had cardiogenic pathogenetic mechanisms of IS developement.
the source is not identified and treated (1). Investigation with surface echocardiography (TTE) proWere established clinical and diagnostic features of cardiogenic IS for optimization diagnostic, progvides a non-invasive method for evaluating embolic sources, though higher resolution data can be
nostic and therapeutic measures.
acquired through transoesophageal imaging (TOE) (2). We aimed to determine whether routine inMethods. Were used clinical-diagnostic, instrumental and biochemical methods.
vestigation of stroke with TOE is warranted by comparing its diagnostic yield with surface imaging. Results. Analysis of the nature of neurological symptoms has shown that 99.3% of patients had sudMethods
den development of IS, focal symptoms were most pronounced at the time of its development. The
Retrospective analysis of patients presenting with stroke or TIA and undergoing both surface and
most common mechanism for the development of IS was cardiogenic embolism. The most often was
transoesophageal echocardiography from 2007-2012. Agitated saline contrast was used at the discre- noticed atrial fibrillation, with an etiological factor in their development were coronary heart distion of the operator. Echocardiographic findings were noted and case notes examined for consequent ease (CHD), rheumatic heart disease, myocardial infarction, cardiomyopathy. In 84.4% of cases IS
changes in medication. Statistical significance was established at p<0.05 using McNemar’s test.
was located in the cortical branches of the middle cerebral artery. Results of the percentage study of
Results
erythrocyte membrane of phospholipid fractions showed the greatest changes of the lizoform phosEighty patients were identified with a mean age of 60 years. 17% were receiving warfarin at the time pholipids. They show an increase in “running” antioxidant system and developed membrane patholof investigation. TOE identified a cardiac embolic source with more than twice the sensitivity of
ogy. Regardless of heart disease, general patterns observed imbalance of neurotransmitter amino
TTE (TOE 15%; TTE 7%; p=0.045). Patent foramen ovale was also demonstrated more commonly
acids, which showed that the prevalence of inhibitory amino acids in the body than exciting.We obusing transoesophageal imaging (TOE 25%; TTE 2%; p<0.01). A change in medication was initiated tained the formula for the evaluation of the risk of thrombotic complications of IS. It is based on the
frequently after transoesophageal imaging, particularly in comparison with surface imaging (TOE
determination of lipids and lipoproteins of different classes in the blood plasma.
70%; TTE 29%; p<0.05).
Conclusions. Accordantly to the obtained results in the treatment of cardiogenic IS should be used
Conclusion
cytoprotective preparations, neuroprotective and neurotrophic agents (Ceraxon), neuromodulators
TOE after stroke or TIA provides a high diagnostic yield and results in a change in management in
(Glycine), correctors of the energy metabolism (Actovegin).
the majority of subjects. This greatly exceeds the clinical impact of TTE in the same patient population. TOE, rather than surface imaging, should therefore be considered in all patients suspected of
cardio-embolic stroke.
References
1. Ferro JM: Cardioembolic stroke: an update. Lancet Neurol 2003;2:177-88.
2. Pepi, M et al.: Recommendation for echocardiography use in the diagnosis and management of
cardiac sources of embolism. Eur J Echocardiogr 2010;11(10):461-476.
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Dabigatran etexilate for secondary stroke prevention: the first year experience from a multicenter implementation study
G. Tsivgoulis1, K.A. Sands2, C. Krogias3, V.K. Sharma4, K. Vadikolias5, I. Heliopoulos6, H. Shiue7,
M. Flamouridou8, A, Mitsoglou9, S. Tsakaldimi10, P. Dalos11, K. Charalampopoulos12, S. Boutzoni13,
D. Athanasiadis14, C. Piperidou15
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Birmingham, AL, USA2, Department of Neurology, St. Josef-Hospital, Ruhr University,, Bochum,
GERMANY3, Division of Neurology, Department of Medicine, National University Hospital,,
Singapore, SINGAPORE4, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE5, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE6, Comprehensive Stroke Center, Department of Neurology, University of Alabama at
Birmingham,, Birmingham, AL, USA7, Department of Neurology, Democritus University of Thrace,
Alexandroupolis, GREECE8, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE9,
Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE10, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE11, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE12, Department of
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Department of Surgery, School of Medicine, University of Athens, School of Medicine,, Athens, GREECE14, Department of Neurology, Democritus University of Thrace, Alexandroupolis,
GREECE15
Background&Purpose: Dabigatran etexilate (Dabigatran) is a novel oral thrombin inhibitor approved
for reducing the risk of stroke and systemic embolism in patients with nonvalvular atrial fibrillation
(AF). There are growing concerns for side effects. We sought to prospectively evaluate the safety,
efficacy and adherence to dabigatran for secondary stroke prevention in a multi-center implementation study.
Subjects&Methods: Consecutive AF patients with ischemic stroke (IS) or Transient Ischemic Attack
(TIA) were treated with dabigatran for secondary stroke prevention according to AHA recommendations at four tertiary care stroke centers. The study population was prospectively followed and outcomes (IS, TIA, systemic embolism, pulmonary embolism, myocardial infarction) were documented
according to RELY methodology. The primary safety outcome was major hemorrhage defined according to RELY criteria. Secondary safety outcomes included all other bleeding events that were
classified as minor bleedings.
Results: A total of 78 AF patients (mean age 71±9years; 54% men; 81% IS and 19% TIA; median
CHADS2 score 4; range 2-5) were treated with dabigatran [(110mg bid (74%) or 150mg bid (26%)].
During a mean follow-up period of 5±4 months we documented no cases of IS, TIA, intracranial
hemorrhage, systemic embolism or myocardial infarction in AF patients treated with dabigatran.
There was 1 case of pulmonary embolism (1.3%), 1 (1.3%) major bleed (gastro-intestinal bleed) and
2 (2.6%) minor bleeds (1 case of hematuria and 1 case of rectal bleeding). Dabigatran was discontinued in 26% of the study population with high cost being the most common reason for discontinuation (50%). In 2 cases (10% of patients who discontinued dabigatran) an embolic event (1 case of IS
and 1 case of systemic embolism) occurred when coumadin was substituted for dabigatran.
Conclusions: Our pilot data indicate that dabigatran appears to be safe for secondary stroke prevention during the first year of implementation of this therapy, although high cost may limit the longterm treatment of AF patients leading to early discontinuation of dabigatran in a quarter of our patients.
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Poststroke dementia is associated with recurrent ischaemic stroke
G. Sibolt1, S. Curtze2, S. Melkas3, J. Putaala4, T. Pohjasvaara5, M. Kaste6, P. Karhunen7, N.K.J.
Oksala8, T. Erkinjuntti9
Department of Neurology, Helsinki University Central Hospital and Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND1, Department of Neurology, Helsinki
University Central Hospital and Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND2, Department of Neurology, Helsinki University Central Hospital and Department
of Neurological Sciences, University of Helsinki, Helsinki, FINLAND3, Department of Neurology,
Helsinki University Central Hospital and Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND4, Department of Neurology, Helsinki University Central Hospital and
Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND5, Department of
Neurology, Helsinki University Central Hospital and Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND6, School of Medicine, Forensic Medicine, University of Tampere and the Laboratory Centre Research Unit, Tampere University Hospital, Tampere, FINLAND7,
Division of Vascular Surgery, Department of Surgery, Tampere University Hospital, Tampere, FINLAND8, Department of Neurology, Helsinki University Central Hospital and Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND9
Background: The objective of this study was to investigate whether poststroke dementia diagnosed
after ischaemic stroke predicts recurrent ischaemic stroke in long-term follow-up.
Methods: We included 486 consecutive patients with ischaemic stroke admitted to Helsinki University Central Hospital who were followed up for 12 years. 388 had their first-ever stroke. Dementia
was diagnosed in 115 patients using the Diagnostic and Statistical Manual of Mental Disorders, 3rd
edition (DSM-III) criteria. Kaplan-Meier log-rank analyses was used to estimate the effects of risk
factors and poststroke dementia on survival free of recurrent stroke. The hazard ratios for stroke recurrence were calculated using Cox proportional hazards models.
Results: Patients with poststroke dementia had a shorter mean time to recurrent stroke (7.13 years,
95% CI 6.20-8.06) than patients without dementia (9.41 years, 8.89-9.92; log rank p<0.001) in the
entire cohort. This finding was replicated in patients with first-ever stroke (6.89 years, 5.85-7.93
vs. 9.68 years, 9.12-10.24; p<0.001). Poststroke dementia was associated with increased risk for
recurrent stroke both in the entire cohort (hazard ratio 2.02; 95% CI 1.47-2.77) and in those with
first-ever stroke (2.40; 1.68-3.42) in Cox univariate analysis. Poststroke dementia was associated
with increased risk for recurrent stroke both in the entire cohort (1.84; 1.34-2.54) and in those with
first-ever stroke (2.16; 1.51-3.10) after adjustment for the significant covariates of age, atrial fibrillation, peripheral arterial disease, and hypertension.
Conclusions: Poststroke dementia is associated with the recurrence of ischaemic stroke in long-term
follow-up and should be considered when estimating prognosis.
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Comparison of the MoCA and MMSE in Screening for Vascular Cognitive Impairment at 3–6
Months after Ischemic Stroke
C.L-H. Chen1, Y. Dong2, M.J. Slavin3, N. Venketasubramanian4, V.K. Sharma5, S.L. Collinson6,
P.S. Sachdev7, B.P-L. Chan8
Memory Aging and Cognition Centre, Department of Pharmacology, Yong Loo Lin School of
Medicine, National University Health System, Singapore, SINGAPORE1, Memory Aging and
Cognition Centre, Department of Pharmacology, Yong Loo Lin School of Medicine, National University Health System, Singapore, SINGAPORE2, Centre for Healthy Brain Ageing and Dementia
Collaborative Research Centre, School of Psychiatry, UNSW Medicine, The University of New
South Wales, Sydney, AUSTRALIA3, Department of Medicine, National University Health System,
Singapore, SINGAPORE4, Department of Medicine, National University Health System, Singapore,
SINGAPORE5, Department of Psychology, National University of Singapore, Singapore, SINGAPORE6, Centre for Healthy Brain Ageing and Dementia Collaborative Research Centre, School of
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Unilateral carotid occlusion affects global neurocognitive function more than focal, side-specific cognition.
R.M. Lazar1, J.R. Festa2, Y.C. Cheung3, M. Pavol4, C.P. Derdeyn5, W.J. Powers6, R.S. Marshall7
Columbia University Medical Center, New York NY, USA1, Columbia University Medical Center, NEW YORK NY, USA2, Columbia University Medical Center, NEW YORK NY, USA3, Columbia University Medical Center, NEW YORK NY, USA4, Washington University School of Medicine, St. Louis MO, USA5, University of North Carolina School of Medicine, Chapel NC, USA6,
Columbia University Medical Center, NEW YORK NY, USA7

Background: RECON, ancillary trial to the Carotid Occlusion Surgery Study (COSS), tested whether EC-IC bypass would preserve or improve cognition over 2 years compared to best medical therapy alone in patients with symptomatic ICA occlusion and unilateral hemodynamic failure by increased OEF on PET. We previously showed that hemodynamic failure at baseline was associated
with a combination of hemisphere-specific (left vs right) plus global (speed-dependent, multimodal)
cognitive tests but the relative contribution of side-specific versus global elements within this battery has never been examined formally.
Background—Previous research examining the use of MoCA and MMSE as screening instruments
Methods: Eighty-nine patients with recent symptomatic carotid artery occlusion underwent neufor post-stroke Vascular Cognitive Impairment (VCI) has shown inconsistent results in relation to
rocognitive assessment at baseline screening in RECON. Patients had to be English-speaking, edtheir sensitivity and specificity. We compared these two tests for screening VCI 3–6 months after
ucation >4th grade, and no prior dementia. Patients with stroke or TIA were included. Each was
stroke. Methods—Patients with ischemic stroke and transient ischemic attack (TIA) were assessed
given a battery of 14 different tests evaluating right hemisphere, left hemisphere or global cognitive
with MoCA, MMSE and a formal neuropsychological battery 3–6 months after stroke. VCI was de- function, with each measure yielding an age-normalized z-score. We used a principal components
fined by impairment in any cognitive domain on neuropsychological testing. Area under the receiver analysis (PCA) to determine which combination of the 14 tests explained the greatest proportion of
operating characteristic curve (AUC) was the main analysis used to compare the discriminatory abil- variance in cognition status.
ity of MoCA and MMSE. Results—The majority of 327 patients were diagnosed with VCI (n=189, Results: The first principal component explained 36% of the variance in the neurocognitive battery.
57.8%). Of these, 95.2% (n=180) had post-stroke vascular Mild Cognitive Impairment (VaMCI) and Using a component loading of > 0.20 as a cutoff for a significant contribution, 5/6 of the global mea5% (n=9) had dementia. There were no significant differences in AUC between MoCA and MMSE
sures exceeded this criterion but only 3/8 of the left or right hemisphere-specific tasks did so.
using raw scores or age- and education-adjusted scores in detecting VCI (raw scores: MoCA 0.87
Conclusions: A PCA of cognitive testing in patients with ICA occlusion showed that despite unilat[95% CI 0.83, 0.91] and MMSE 0.84 [95% CI 0.80, 0.88], P=0.13; adjusted scores: MoCA 0.89
eral carotid disease, global tasks account for most cognitive changes compared to side-specific, lo[95% CI 0.86, 0.93] and MMSE 0.88 [95% CI 0.84, 0.92], P=0.52). At their recommended cutoff
calized function, even with stroke as a qualifying event. Future studies assessing the clinical impact
points, MoCA (≤23) and MMSE (≤26) were equivalent in detecting VCI (sensitivity: 0.78 vs 0.71;
of carotid disease and treatment should therefore include global cognitive functions as outcomes.
specificity: 0.80 vs 0.82; positive predictive value: 0.84 vs 0.84; negative predictive value: 0.72 vs
0.67; correctly classified 78.6% vs 75.5%; P=0.42) Conclusion—Both MoCA and MMSE are equivalent and moderately sensitive in screening for VCI at 3–6 months after stroke. Hence choice of
screening instruments should be made on the basis of local availability and validation.
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Diagnostic test accuracy of various brief screening tools for detection of cognitive impairment
or delirium in an acute stroke setting
R. Lees1, S. Corbet2, J. Lua3, C. Johnston4, E. Melling5, Y. Miao6, E. Moffitt7, G. Shaw8, J. Tan9,
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Table 1: Comparison of brief cognitive screening assessments with MoCA and CAM
4AT
AMT10
AMT4
COG4
CDT
GCS
MDT
SQ

MoCA +ve
Sensitivity
Specificity
0.34
0.98
(0.24-0.43)
(0.84-1.00)
0.49
0.98
(0.38-0.60)
(0.84-1.00)
0.50
0.98
(0.39-0.61)
(0.83-1.00)
0.59
0.60
(0.48-0.69)
(0.41-0.77)
0.59
0.96
(0.47-0.71)
(0.81-0.99)
0.09
0.95
(0.03-0.21)
(0.66-1.00)
0.26
0.98
(0.17-0.36)
(0.62-1.00)
0.44
0.88
(0.33-0.55)
(0.70-0.96)

CAM +ve
Sensitivity
Specificity
0.96
0.82
(0.70-1.00)
(0.72-0.88)
0.81
0.65
(0.52-0.95)
(0.54-0.74)
0.72
0.64
(0.43-0.90)
(0.53-0.73)
0.67
0.44
(0.35-0.88)
(0.34-0.54)
0.8
0.63
0.38-0.96
0.51-0.73
0.33
0.93
(0.06-0.80)
(0.83-0.98)
0.64
0.85
(0.35-0.84)
(0.76-0.91)
0.46
0.65
(0.23-0.71)
(0.54-0.74)

Background: International guidelines recommend screening for cognitive issues in acute stroke and
various instruments are available. For routine use in a busy clinical environment, brief assessments
would be preferred. We aimed to describe test accuracy of brief (less than 2 minutes) screening
tools for diagnosis of cognitive impairment and delirium in acute stroke.
Methods: We collected data on sequential stroke unit admission in a city teaching hospital. Assessors were four students trained in cognitive testing. Brief assessments comprised:10 point abbreviated mental test (AMT10); 4 point AMT (AMT4); 4-A test (4AT); Cog-4; Clock Drawing test (CDT);
Glasgow coma scale (GCS) and single question (SQ). We also recorded the multidisciplinary
team’s informal review (MDT). We performed reference standard of Montreal cognitive assessment
(MocA) and confusion assessment method for delirium (CAM) blinded to results of brief screening
tests and using usual diagnostic cutpoints. We described sensitivity, specificity with corresponding
95% confidence intervals (95%CI).
Results: Over a ten week period, 111 subjects were admitted; 102 had cognitive data. Subjects were
50% male (n=55); median age:74 (IQR:64-85). For delirium detection, the 4AT had greatest sensitivity (0.96 [95%CI:0.70-1.00]) and reasonable specificity (0.82 [95%CI:0.72-0.88]). For detection
of cognitive impairment, most brief screening tools were specific but lacked sensitivity (Table).
Conclusions: Our data suggest that 4AT is a reasonable choice for delirium screening in acute
stroke. The diagnostic properties of various cognitive screening tools were suboptimal, with poor
sensitivity limiting clinical utility. A stroke specific brief cognitive screen may be required.
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Clinical factors associated with post-stroke cognitive impairment
A. JACQUIN1, Y. BEJOT2, O. ROUAUD3, A. GRAULE-PETOT4, B. DAUBAIL5, G.V. OSSEBY6, C. BINQUET7, M. GIROUD8
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PROFILE OF ANGER IN ACUTE STROKE. A MULTIFACTORIAL MODEL OF ANGER
DETERMINANTS.
A.C. Santos1, J.M. Ferro2
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Centre, Department of Neurology & University of Burgundy, Stroke Registry EA 4184., DIJON,
FRANCE5, University Hospital, Memory Centre, Department of Neurology & University of Burgundy, Stroke Registry EA 4184., DIJON, FRANCE6, University Hospital, Clinical investigation
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Department of Neurosciences, Hospital de Santa Maria, Lisboa, PORTUGAL1, Department of
Neurosciences, Hospital de Santa Maria, Lisboa, PORTUGAL2

Background: Because of the ageing population and a rise in the number of stroke survivors, the
prevalence of post-stroke cognitive impairment (PSCI) is increasing. Our aim was to identify the
factors associated with 3-month PSCI. Methods: All consecutive stroke patients free of pre-stroke
dementia or mild cognitive disorder, without severe aphasia, hospitalized in the department of Neurology of Dijon, France (November 2010 – February 2012), were included in this prospective cohort study. Demographics, vascular risk factors and both clinical and imaging data were collected.
A first cognitive evaluation was performed during the hospitalization using the MMSE and MOCA
tests. Patients assessable at 3 months were categorized as cognitively impaired at that time if the
MMSE score was ≤26/30 and MOCA<26/30 or if abnormal neuropsychological battery confirmed
PSCI when the MMSE and MOCA were discordant. Multivariable logistic models were used to determine factors associated with 3-month-PSCI. Results Among the 280 patients included, 220 were
assessable at 3 months. The overall frequency of 3-month PSCI was 45.5%, whereas that of dementia was 7.7%. In multivariable analyses, 3-month PSCI was associated with age (OR=1.06; 95% CI:
1.03-1.09; p<0.0001), low education level (secondary versus primary school: OR=0.23; 95% CI:
0.11-0.49; p=0.0001; high versus primary school: OR=0.15; 95% CI: 0.05-0.43; p=0.001), silent infarcts (OR=3.59; 95% CI=1.49-8.62; p=0.010) and functional handicap at discharge (OR=5.11; 95%
CI: 2.12-12.32; p=0.002). MMSE and MOCA performed during the hospitalization were associated with 3-month PSCI (OR=0.68; 95% CI: 0.60-0.78; p<0.0001 and OR=0.73; 95% CI: 0.66-0.82;
p<0.0001, respectively).
Conclusion Our study underlines the high frequency of PSCI, and ist association with several factors. The early cognitive diagnosis of stroke patients could be useful by helping physicians to identify those at high risk of developing PSCI.
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Background: Anger is a common psychiatric change after stroke that could have a negative impact
on treatment, rehabilitation, adaptation and in relational triad, patients - family - health professionals. In the literature there is a relative inconsistency in terms of its clinical and imaging correlates, as
well as its conceptualization. The aim of the present study is to describe the presence and profile of
anger in acute stroke patients and formulate a multifactorial model, including its demographic, clinical, lesion related, psychological and social-adaptative determinants. We also want to compare the
presence of self-reported anger with anger that was perceived by an informal caregiver.
Methods: We screened anger prospectively in consecutive acute stroke patients (&#8804;7 days) and
through their informal caregivers, using the State-Trait Anger Expression Inventory-2 (STAXI-2).
Anxiety and depressive symptoms were assessed with Hospital Anxiety Depression Scale (HADS).
We included patients with mild aphasia (NIHSS<2, “Best Language”).
Results: We studied a sample of 115 patients (mean age of 62 years; median of 4 years of education), 98 had a cerebral infarct and 17 had an intracerebral haemorrhage. State-anger was detected
in 23 (20%) patients, 30% of which were feeling angry, 14% expressing anger verbally and 10% expressing anger physically. Trait-anger was detected in 26 (24%) patients that frequently experience
angry feelings. Relatively to the expression of anger, 33% of the patients tend to suppress their angry feelings and 53% expend high levels of energy in monitoring and preventing anger expression.
State-anger was associated with younger age (p=.03), higher anxiety (p=.05) and higher values in
trait-anger dimension (p=.03)
Conclusion: Anger was frequent in acute stroke patients. Stroke as a suddenly non-normative event
that stresses the patient, seems to have a more negative impact in younger patients and in those with
premorbid personality trait of anger.
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Cog-4 has limited diagnostic test accuracy and validity in stroke survivors
R. Lees1, S. Corbet2, L. Lua3, C. Johnston4, E. Melling5, Y. Miao6, E. Moffitt7, G. Shaw8, J. Tan9,
T.J. Quinn10
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Introduction: Guidelines suggest all stroke survivors should be screened for cognitive impairment.
The National Institutes of Health Stroke Scale (NIHSS) is a routinely used impairment scale. Certain elements of NIHSS (orientation, executive function, language and inattention) have been suggested as a short cognitive screening test - Cog-4. We aimed to describe accuracy of Cog-4 against a
cognitive assessment recommended for stroke survivors (Montreal Cognitive Assessment [MoCA]).
Method: We assessed consecutive stroke unit admissions in two urban, teaching hospitals over 10
weeks. Independent, blinded assessors performed NIHSS and MoCA. We described sensitivity,
specificity and correlation for total scores and for individual cognitive domains (executive function,
language, orientation and combined visuospatial/executive function). We used conventional diagnostic thresholds for MoCA (<26/30) and Cog-4 (≥1). Results: We assessed 129 participants; 122
had Cog-4 data and 105 MoCA; 50% male (n=65), median age:74 (IQR:64-85). Median Cog-4 was
0 (IQR:0-1.5); median MoCA 19 (IQR: 13-24). Cog-4 had a sensitivity of 0.4 (95% CI:0.3-0.5);
specificity of 0.97 (95% CI:0.78-0.997) [Positive Predictive Value:0.99. Negative Predictive Value:0.26] for MOCA defined cognitive impairment. Individual Cog-4 domains correlated with corresponding MoCA values but strength of association was modest (r2:-0.58 orientation; -0.42 language;
-0.19 for combined visuospatial/executive function and no significant correlation for executive function p=0.074). Conclusions: Many stroke survivors with cognitive problems would not be picked
up by Cog-4 testing. Other brief cognitive screening tests may be better suited to acute stroke. The
subtest correlations suggest Cog-4 may not be a true measure of the cognitive domains it claims to
assess.

Table 1: Accuracy comparisons between the Cog-4 and MoCA.
Test

Cog-4

Sensitivity

Estimate
95% CI

Orientation

Estimate
95% CI

Executive
Function

Estimate
95% CI

Language

Estimate
95% CI

Executive
function/
inattention

Estimate
95% CI

Specificity

Positive
Predictive
Value

Negative
Predictive
Value

0.42

0.972

0.986

0.257

0.321-0.524

0.781-0.997

0.833-0.999

0.168-0.372

0.373

0.933

0.88

0.532

0.261-0.5

0.821-0.977

0.7-0.958

0.423-0.638

0.043

0.972

0.875

0.182

0.016-0.111

0.781-0.997

0.396-0.987

0.118-0.271

0.242

0.972

0.941

0.412

0.155-0.358

0.858-0.995

0.73-0.99

0.313-0.518

0.173

0.941

0.933

0.193

0.106-0.269

0.73-0.99

0.702-0.988

0.122-0.29

Correlation (r2)

Significance
(p value)

-0.451

<0.001

-0.583

<0.001

-0.158

0.074

-0.421

<0.001

-0.188

0.033
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Cognitive Impairment after Lacunar Stroke
S.D.J. Makin1, M.S. Dennis2, J.M. Wardlaw3
University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3

412 Behavioral disorders and post-stroke dementia
Poststroke depression and depression-executive dysfunction syndrome predict recurrence of
ischemic stroke
G. Sibolt1, S. Curtze2, S. Melkas3, T. Pohjasvaara4, M. Kaste5, P. Karhunen6, N.K.J. Oksala7, R.
Vataja8, T. Erkinjuntti9

Department of Neurology, Helsinki University Central Hospital and Department of NeurologBackground: Lacunar stroke may carry a greater risk of cognitive impairment than other stroke
ical Sciences, University of Helsinki, Helsinki, FINLAND1, Department of Neurology, Helsinki
sub-types by association with cerebral small vessel disease (SVD), or the risk may be lower as the
University Central Hospital and Department of Neurological Sciences, University of Helsinki, Helinfarct is small. Our recent systematic review found 19 studies which compared lacunar to non-lacu- sinki, FINLAND2, Department of Neurology, Helsinki University Central Hospital and Department
nar stroke, but none accounted for SVD, depression or pre-morbid IQ. We compared cognition in la- of Neurological Sciences, University of Helsinki, Helsinki, FINLAND3, Department of Neurology,
cunar stroke and mild cortical stroke, whilst correcting for age, SVD, depression and pre-morbid IQ. Helsinki University Central Hospital and Department of Neurological Sciences, University of HelMethods: We recruited inpatients and outpatients with a non-disabling ischaemic stroke diagnosed
sinki, Helsinki, FINLAND4, Department of Neurology, Helsinki University Central Hospital and
by DWI-MRI. We excluded patients who were unable to consent, or were not likely to be well
Department of Neurological Sciences, University of Helsinki, Helsinki, FINLAND5, School of Medenough for follow-up. We assessed white matter hyperintensities (WMH) using the Fazekas scale
icine, Forensic Medicine, University of Tampere and the Laboratory Centre Research Unit, Tampere
and cognition using the Addenbrookes Cognitive Assessment (ACE-R), and the National Adult
University Hospital, Tampere, FINLAND6, Division of Vascular Surgery, Department of Surgery,
Reading Test (NART) for pre-morbid intelligence and the Beck Depression Index. We defined ‘deTampere University Hospital, Tampere, FINLAND7, Kellokoski Hospital, Kellokoski, FINLAND8,
mentia’ as an ACE-R<88.
Department of Neurology, Helsinki University Central Hospital and Department of Neurological
Results: We recruited 157 patients at median 45 days (IQR 36-65 days) after a stroke (median age
Sciences, University of Helsinki, Helsinki, FINLAND9
66, median NIHSS 2): 22/69 (31%) with lacunar and 33/88 (37%) with cortical stroke had dementia. One third (18/55) of patients with dementia were aged <65 years. Adjusted Odds Ratio (OR)
Background: The objective of this study was to investigate whether patients with poststroke depresfor cognitive impairment after lacunar versus cortical stroke was 0.57 (95% CI 0.23-1.43). Risk of
sion or depression-executive dysfunction syndrome have increased rates of stroke recurrence.
dementia increased with age and stroke severity and lower pre-stroke IQ (NART) adjusted for age,
Methods: We included 223 consecutive patients with ischemic stroke admitted to Helsinki Universistroke severity, WMH, and depression. There was no association with lesion location, alcohol use,
ty Central Hospital with a follow-up of 12 years. National register data was reviewed for all diagnoWMH score, or other co-morbidities.
sis codes of ischemic stroke, survival data and causes of death.
Discussion: A third of patients with lacunar stroke, 1/3rd being of working age, had dementia at 6
Univariate analysis was performed using Chi-square, Mantel-Haenszel, ANOVA, and Kaplan- Meiweeks after lacunar stroke, similar to those with mild cortical stroke: advancing age and stroke seer log rank analysis. A Cox multivariable model with forced entry was used to adjust for stroke
verity were the strongest predictors; higher pre-morbid IQ was protective. Studies of cognition after risk-factors as age, gender, smoking, atrial fibrillation, hypertension, diabetes, peripheral arterial disstroke should assess premorbid IQ. Long term follow-up is ongoing.
ease, and hypercholesterolaemia.
Results: Compared to other patients, the mean time to first recurrent stroke was shorter for depressed
patients (8.15; 95% CI 7.11-9.19 versus 9.63; 8.89-10.38 years) and even shorter for patients with
depression-executive dysfunction syndrome (7.15; 5.55-8.75 versus 9.75; 9.09-10.41 years). During
12 years follow up the cumulative risk for recurrent ischemic stroke in was higher in the depression
group (Log Rank p=0.04) and in the depression-executive dysfunction syndrome group (Log Rank
p=0.01) compared to other patients.
Independent predictors of recurrent stroke in the Cox multivariable analyses were increasing age
(1.05; 1.01-1.08 / year), the absence of hypercholesterolaemia (0.24; 0.09-0.59), depression (1.68;
1.07-2.63), and depression-executive dysfunction syndrome (1.95; 1.14-3.33).
Conclusions: Depression and even more depression-executive dysfunction syndrome predict the recurrence of ischemic stroke. Executive dysfunction without depression is not a predictor of stroke
recurrence. Diagnosis and treatment of depressive syndromes should be considered as a part of secondary prevention in patients with ischemic stroke.
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Clinical interpretation of neurocognitive function following carotid endarterectomy; the dilemma of habituation.
C.J. Marley1, A. Sinnot2, D. Hodson3, J.V. Brugniaux4, K.J. New5, M.H. Lewis6, D.M. Bailey7
Neurovascular Research Laboratory, University of Glamorgan., Pontypridd, UNITED KINGDOM1, Neurovascular Research Laboratory, University of Glamorgan., Pontypridd, UNITED
KINGDOM2, Neurovascular Research Laboratory, University of Glamorgan., Pontypridd, UNITED
KINGDOM3, University of Glamorgan, Pontypridd, UNITED KINGDOM4, Neurovascular Research Laboratory, University of Glamorgan., Pontypridd, UNITED KINGDOM5, Department of
Surgery, Royal Glamorgan Hospital., Llantrisant, UNITED KINGDOM6, Neurovascular Research
Laboratory, University of Glamorgan., Pontypridd, UNITED KINGDOM7
Background
Neurocognitive function is traditionally used to assess the effect of a vascular surgical intervention
(the day before and 24 hours following surgery), such as carotid endarterectomy (CEA). However, the extent at which CEA affects neurocognitive function remains equivocal. While studies have
identified improvements and thereby endorsing clinical intervention, they have consistently failed to
take into account potential learning effects. Therefore, we aimed to quantify the learning effect associated with the assessment of neurocognitive function and corresponding interpretive implications
following CEA.
Methods
Neurocognitive function was assessed in 15 patients (68+/-8 years) the day before and the day following CEA (Study 1) and in 30 healthy participants (30+/-11 years) over 2 consecutive days (Study
2). All participants completed the same battery of psychometric tests, which were randomly administered and performed at a similar time of day. The battery of tests were grouped into 3 domains; i)
Memory [Ray Auditory Verbal Learning Test (RAVLT) and the Digit Span Test (RDF + RDB)]; ii)
Concentration [Trail Making Tests form A (TMTA) and B (TMTB) and the Digit Symbol Substitution Test (DSST)]; and iii) Visual-motor Coordination [Groove Pegboard Dexterity Test, using dominant (GPD) and non-dominant (GPND) hands].
Results
Patients recorded an improvement in the RAVLT following CEA (P < 0.05; Table 1). However, once
neurocognitive function data were corrected for habituation effects identified in Study 2 (Table 1),
patients in fact showed a decline in both the RAVLT and DSST (P < 0.05; Figure 1). Thus, in contrast, CEA translated into a reduction in performance.
Conclusion
These findings highlight the interpretive limitations associated with the clinical assessment of neurocognitive function following CEA if learning effects are not taken into account.

Figure 1: Uncorrected and corrected interpretation of neurocognitive function following CEA.
Values are mean + SD; RAVLT, Rey auditory verbal learning test; RDF, repetition of digits forwards; RDB, repetition of digits backwards; TMTA, trail making test A; TMTB, trail making test
B; DSST, digit symbol substitution test; GPD, grooved pegboard test using dominant hand; GPND,
grooved pegboard test using non-dominant hand. † = P < 0.05 vs. uncorrected comparison.
Table 1: Changes in neurocognitive function.
Tests
RAVLT
Memory
RDF (Score)

(Score)
8+2
5+2

Study 1
Pre CEA Post CEA
37 + 9
44 + 12*

Study 2
Day One
Day Two
49 + 9
61 + 10^

8+2
6+2

8+2
5+2

8+2
6+2

TMTA

44 + 12

42 + 14

28 + 7

(Score)
105 + 44
42 + 9

120 + 69
43 + 11

58 + 20
62 +11

49 + 13^
70 + 12^

GPD (Score)
108 + 28

99 + 27
107 + 24

91 + 22
70 + 12

62 + 8
67 + 10^

RDB (Score)
Concentration

25 + 7^

TMTB (Score)
DSST (Score)
Visual-Motor
Co-ordination

58 + 6^

GPDN (Score)

Values are mean + SD; RAVLT, Rey auditory verbal learning test; RDF, repetition of digits forwards; RDB, repetition of digits backwards; TMTA, trail making test A; TMTB, trail making test
B; DSST, digit symbol substitution test; GPD, grooved pegboard test using dominant hand; GPND,
grooved pegboard test using non-dominant hand. * = P < 0.05 vs. Pre CEA; ^ = P < 0.05 vs. previous day
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Cognitive impairment after transient ischemic attack
F.G. van Rooij1, D.A.H.J. van Duijnhoven2, R.P.C. Kessels3, F.E. de Leeuw4, E.J. van Dijk5
Radboud University Nijmegen Medical Center Department of Neurology, Nijmegen, THE
NETHERLANDS1, Radboud University Nijmegen Medical Center Department of Medical Psychology, Nijmegen, THE NETHERLANDS2, Radboud University Nijmegen Medical Center Department of Medical Psychology, Nijmegen, THE NETHERLANDS3, Radboud University Nijmegen Medical Center Department of Neurology, Nijmegen, THE NETHERLANDS4, Radboud
University Nijmegen Medical Center Department of Neurology, Nijmegen, THE NETHERLANDS5
BACKGROUND:
Although symptoms of a transient ischemic attack (TIA) by definition subside completely within 24
hours, patients often complain about cognitive disturbances after recovery of motor or language impairment. The aim of the study was to determine the prevalence and profile of cognitive impairment
after TIA.
METHODS:
This cross-sectional cohort study consists of consecutive TIA-patients free from prior stroke or
dementia, attending an outpatient TIA-service. Within 90 days after the TIA a comprehensive neuropsychological assessment was performed, covering the domains of attention, executive function,
information processing speed, working memory and episodic memory. Possible depression was determined with the Hospital Anxiety and Depression Scale. A control group of healthy individuals
matched for age, gender and level of education underwent the same neuropsychological assessment.
Z-scores per cognitive domain were obtained by averaging z-scores of individual neuropsychological tests, which were based upon the mean of the control group. A z-score of -1,65 was considered
cognitive impairment. Patients with incident brain infarct or carotid endarterectomy were excluded
from further analysis. Student’s t-test and Chi-square test were used appropriately.
RESULTS:
One hundred ten TIA-patients (45 male, mean age 55.7 years (45-77), 26% low level of education)
and 99 control subjects were included. The TIA-patients performed worse (p<0.001) on all cognitive
domains except episodic memory.
Impairment of working memory was present in 25% (p<0.001) of all TIA-patients, impairment of
attention in 20% (p<0.001) and information processing speed impairment in 12% (p=0.001), compared to 5% in the control group (compatible with z-score = -1.65).
CONCLUSION:
After a TIA, one in four patients exhibits impairment on at least one cognitive domain, which is five
times the prevalence in healthy controls, highlighting the need for specific attention to this problem
during follow-up.
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Cognitive impairment after cerebral venous thrombosis: an observational study
J.M. Bugnicourt1, E. Guegan-Massardier2, M. Roussel3, O. Martinaud4, C. Leclercq5, D. Wallon6,
A. Triquenot-Bagan7, S. Canaple8, C. Lamy9, D. Hannequin10, O. Godefroy11
Amiens University Hospital, department of Neurology, Amiens, FRANCE1, Rouen University
Hospital, department of Neurology, Rouen, FRANCE2, Amiens University Hospital, department
of Neurology, Amiens, FRANCE3, Rouen University Hospital, department of Neurology, Rouen,
FRANCE4, Amiens University Hospital, department of Neurology, Amiens, FRANCE5, Rouen
University Hospital, department of Neurology, Rouen, FRANCE6, Rouen University Hospital, department of Neurology, Rouen, FRANCE7, Amiens University Hospital, department of Neurology,
Amiens, FRANCE8, Amiens University Hospital, department of Neurology, Amiens, FRANCE9,
Amiens University Hospital, department of Neurology, Amiens, FRANCE11
Background
The objective of this observational study of consecutive patients hospitalized for cerebral venous
thrombosis (CVT) was to determine the prevalence of post-CVT cognitive impairment and identify
factors associated with this condition.
Methods
Out of a total of 73 patients hospitalized for CVT, 52 were included in the study. At the last outpatient visit (mean ± SD time since CVT: 22 ± 13 months), a standardized, neuropsychological assessment was administered (n=44). Cognitive impairment was defined as significant impairment (with a
cut-off at the 5th percentile) in at least two of the cognitive domains tested in the neuropsychological battery or severe aphasia or cognitive disorders with MMSE score </= 17 out of 30.
Results
Cognitive impairment was observed in 16 patients (31%; 95%CI: 18-43%): 4 with major disability precluding comprehensive assessment (3 with severe aphasia, 1 with MMSE </=17) and 12
with significant impairments in at least two cognitive domains. Determinants of long-term cognitive impairment were straight sinus involvement (OR: 22.4; 95%CI: 1.79-278.95; p=0.016) and the
presence of parenchymal lesions on follow-up magnetic resonance imaging (OR: 7.8; 95%CI: 1.4043.04; p=0.019). The sole predictor of failure to return to full-time employment was cognitive impairment (OR: 21.0; 95%CI: 3.35-131.44; p=0.001).
Conclusion
Cognitive impairment persists in up to one third of cases of CVT. It is more frequent in patients with
deep CVT and persistent parenchymal lesions and is associated with failure to return to full-time
employment.

London, United Kingdom 2013
416 Behavioral disorders and post-stroke dementia
Imaging and Baseline Predictors of cognitive performance in minor stroke and TIA patients at
90 days
J.L. Mandzia1, E.E. Smith2, M. Horton3, P. Hanly4, P.A. Barber5, C. Godzwon6, E. Donaldson7, N.
Asdaghi8, S. Patel9, J. Modi10, H. Aram11, S.B. Coutts12
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Stress, serotonin genetics and post-stroke dementia
E. Ben Assayag1
Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL1

Department of Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA1, Department of Clinical Neurosciences, Calgary Stroke Program, University of
Calgary, Calgary, CANADA2, Department of Clinical Neurosciences, Calgary Stroke Program,
University of Calgary, Calgary, CANADA3, Department of Medicine, Division of Respirology, University of Calgary, Calgary, CANADA4, Department of Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA5, Department of Clinical Neurosciences, Calgary
Stroke Program, University of Calgary, Calgary, CANADA6, Department of Clinical Neurosciences,
Calgary Stroke Program, University of Calgary, Calgary, CANADA7, Division of Neurology, University of British Columbia, Vancouver, CANADA8, Department or Diagnostic Imaging, University
of Calgary, Calgary, CANADA9,
Department of Diagnostic Imaging, University of Calgary, Calgary, CANADA10, Department of
Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA11, Department of Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA12

Background
Literature implicates the role of serotonin in the development and integrity of neural systems which
subserve complex emotional and cognitive processing, as well as regulation of the hypothalamic-pituitary-adrenal (HPA) axis. Animal studies indicate serotonin involvement in HPA activation, feedback control and direct effect on hippocampal glucocorticoid receptors.
Accumulating evidence suggests associations of the serotonin transporter-linked polymorphic region
(5-HTTLPR) with HPA-axis reactivity to stress.
Aims
We investigated whether 5-HTTLPR genotype interacts with physiological stress to impact on cognitive function and hippocampal volume in post-stroke patients.
Results
Hippocampal volume from 308 patients correlated with cognitive scores: patients with smaller hippocampi had lower cognitive scores at admission 6, 12 and 24 months post-stroke (p<0.001).
The 5-HTTLPR S allele was associated with lower hippocampal volume, normalized to total intracranial volume (p=0.036). After controlling for age, gender education and ApoE4 allele, a multiple
Background: Few studies have examined predictors of cognitive impairment following minor stroke regression confirmed this relationship (p=0.033). No associations were observed with amygdala voland TIA. The goal of this study was to examine clinical and imaging features associated with poor
ume or frontal cortex.
cognitive outcome at 90 days. Methods: TIA or minor stroke (NIHSS<4) patients underwent deCarriers of the 5-HTT S allele had higher bedtime salivary cortisol at admission than non-carriers
tailed cognitive testing 90 days post event. DWI and white matter lesion volumes (WML) were mea- (p=0.047) and homozygous carriers displayed strong negative association of cortisol with hippocamsured on baseline MRI. Patients with pre-event mRS>1 or dementia were excluded. Z-scores were
pal volume and with cognitive scores 6 months post-stroke (r=-0.356, p=0.031, r=-0.477, p=0.025,
calculated for cognitive tests based on normative data; tests were analyzed as domains of memory
respectively).
(CVLT long delay free recall), executive function (EF; average of COWAS test FAS and Trails B)
Conclusions
and psychomotor speed (PS; average of Trails B and Digit Symbol Coding). Depression was asCarriers of the S allele of the 5-HTTLPR had lower hippocampal volume as well as higher salivary
sessed using the Center for Epidemiologic Studies Depression Scale (CES-D). Presence of obstruc- cortisol and were more likely to suffer from post-stroke cognitive decline.
tive Sleep Apnea (OSA) was assessed using a Snoresat. Analyses were performed on the whole data The interactive effects of the S allele and cortisol levels on reduced hippocampal volume and lowset and then dichotomized based on cognitive score <1 SD below normal. A p value of ≤0.016 was
er cognitive scores imply that the negative effect of the 5-HTTLPR on cognition involves the HPA
chosen for significance, after Bonferroni correction for testing of 3 separate cognitive domains. Re- axis.
sults: 86 patients were included, 74% male, 55% TIA, mean age 65.2+12.2 and 14.2+3.3 years of
Serotonin receptors may provide a novel target for future anti-dementia therapeutics in stroke paeducation. 62% were DWI positive. 27.9% had moderate to severe OSA. Median Z-scores were:
tients.
memory 0, EF -0.12 and PS +0.2. Mean CES-D was 7.9+8 (not depressed). Cognitive scores were
not significantly different based on diagnosis, cause and risk factors of stroke, OSA, DWI or WML
volumes. EF scores correlated with baseline NIHSS (p=0.005) and 90-day CES-D score (p=0.004),
and were lower in patients with 90-day mRS >0 (p=.017). EF <1 SD was associated with baseline
NIHSS (p=0.016) and 90-day CES-D (p=0.002). PS scores correlated with baseline NIHSS (p=0.01)
and CES-D (p=0.001), and were lower in patients with 90-day mRS >0 (p=0.004). Conclusion:
Stroke severity, disability and depression predict poor psychomotor and executive, but not memory
test performance at 90 days.
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Global Cognitive Functioning is Associated with Quality of Life (QOL) in Carotid Occlusion:
Analysis from the Randomized Evaluation of Carotid Occlusion and Neurocognition (RECON) Trial.
J.R. Festa1, M.A. Pavol2, Y.K. Cheung3, X. Jia4, R.L. Gubb5, W.J. Powers6, R.M. Lazar7, R.S.
Marshall8
St. Luke’s-Roosevelt Hospitals; Columbia University, New York, USA1, Columbia Universtiy,
New York, USA2, Columbia University, New York, USA3, Columbia University, New York, USA4,
Washington University, St. Louis, USA5, University of North Carolina, Chapel Hill, USA6, Columbia University, New York, USA7, Columbia University, New York, USA8

419 Behavioral disorders and post-stroke dementia
An early prediction of delirium in the acute phase after stroke
A.W. Oldenbeuving1, P.L.M. de Kort2, L.J. Kappelle3, G. Roks4
St Elisabeth hospital, Tilburg, THE NETHERLANDS1, St Elisabeth hospital, Tilburg, THE
NETHERLANDS2, UMC Utrecht, Utrecht, THE NETHERLANDS3, St Elisabeth hospital, Tilburg,
THE NETHERLANDS4

Background: In this study we aim to develop and validate a simple risk score to predict delirium after stroke.
Methods: The risk score was derived from our prospective cohort study (n=527). Pre-existent cognitive decline, infection, right-sided hemispheric stroke, anterior circulation large-vessel stroke, stroke
Background: Cognitive dysfunction in patients with carotid occlusive disease is well established but severity and age were independent predictors of delirium. Using the beta coefficients from the logisthe relationship between cognitive domains and QOL in carotid disease is unknown. We sought to tic regression model we allocated a score to values of the risk factors. In total we tested 3 models. In
determine the cognitive functions that had the greatest association with quality of life.
the first model NIH stroke scale, stroke subtype, infection, stroke localisation, Informant QuestionMethods: We examined the relationship between cognitive functioning and QOL in 89 patients ennaire on Cognitive Decline in the Elderly (IQCODE) above 50 and age were included. The second
rolled in the RECON trial. Patients had symptomatic carotid artery occlusion; subjects diagnosed
model included age, NIH stroke scale, stroke subtype and infection. A third model was more a simwith dementia were excluded. We used a battery of standardized neuropsychological measures and plified with only age and NIH stroke scale. The risk score was validated in an independent dataset (n
the Stroke Specific Quality of Life Scale (SSQOL) to examine the relationship between neurocog= 332).
nition and QOL. Cognitive composite scores were derived from age-adjusted z-scores. We used
Results: The AUC of the first model was 0.85 (95%CI 0.81-0.90) with a sensitivity and specificity
linear regressions for demographic, stroke severity, and cognitive measures, with SSQOL as the out- of 86% and 74 %. In the second model the AUC was 0.84 (95%CI 0.80-0.89) with a sensitivity and
come variable. Multivariate linear regression was used with cognitive scores and the SSQOL, adspecificity of 80% and 75%. The third model had an AUC of 0.80 (95%CI 0.75-0.85) with a sensijusting for significant factors.
tivity of 79% and a specificity of 73%.
Results: Patients had mild to moderate cognitive dysfunction on the cognitive battery with an avIn the validation set model 1 resulted in an AUC of 0.83 (95%CI 0.76-0.90) with a sensitivity and
erage z-score of -1.34 SD below normative means on the composite score. A lower composite
specificity of 78% and 77%. The second had an AUC of 0.83 (95%CI 0.77-0.90) with a sensitivity
z-score was associated with a poor total SSQOL score (p=0.002), even after adjusting for depression and specificity of 76% and 81%. The third model gave an AUC of 0.82 (95%CI 0.75-0.89) with a
and stroke severity (p=0.005). Post-hoc analyses showed that tests assessing global cognitive func- sensitivity of 73% and a specificity of 75%. Given these results we conclude that model 2 is easy to
tioning (speed-dependent, multimodal processing) were independently significant. In addition, the
use in clinical practice and slightly better than model 3. Model 2 was used to create risk tables.
composite score was significantly associated with 75% of the SSQOL subscales.
Conclusions: We created and validated a risk model which adequately predicts delirium risk and will
Conclusions: Speed-dependent, multimodal processing had the greatest impact on QOL in patients facilitate early identification of stroke patients with high delirium risk in clinical practice.
with carotid occlusion across most domains. Quality of life may be particularly sensitive to changes
in global cognitive function rather than focal stroke deficits such as aphasia or neglect.
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Natural history and predictors of anxiety after stroke
L. Ayerbe1, S. Ayis2, S.L. Crichton3, C.D.A. Wolfe4, A.G. Rudd5
Division of Health and Social Care Research. King’s College London, London, UNITED
KINGDOM1, Division of Health and Social Care Research. King’s College London, London,
UNITED KINGDOM2, Division of Health and Social Care Research. King’s College London, London, UNITED KINGDOM3, Division of Health and Social Care Research. King’s College London,
London, UNITED KINGDOM4, Division of Health and Social Care Research. King’s College London, London, UNITED KINGDOM5
Background: Evidence on the long term natural history and predictors of anxiety after stroke is limited.
Methods: Data on first ever strokes collected from the population-based South London Stroke Register. 4022 patients were registered between January 1995 and December 2009. Baseline data included sociodemographics, previous history of depression, stroke severity (Glasgow coma score,
urine incontinence and paresis) and disability measures (Barthel Index). Patients were followed up
three months and then at one, three and five years after stroke. Follow up included assessments for
anxiety (Hospital Anxiety and Depression Scale. Anxiety subscale scores >7 = anxiety). Multivariable regression models were used to identify predictors of anxiety.
Results: Prevalence of anxiety three months after stroke was 34.1% (31.3-36.9). 53% of the patients
with anxiety at three months remained anxious at one year. Female gender was associated with higher risk of persistent anxiety OR: 2.2 (1.3-3.8) while age over 65 and independence in activities of
daily living were associated with lower risk of persistent anxiety.
Female gender was associated with anxiety at three months, one and three years after stroke OR:
1.7 (1.3-2.2), 2.2 (1.7-2.2), 1.7 (1.3-2.2) respectively. Paresis was associated with anxiety at all time
points: OR: 1.6 (1.2-2.3), 2.0 (1.4-2.7), 1.3 (1.0-1.8), 1.5 (1.1-2.2). Depression before stroke was
associated with anxiety at one, three and five years after stroke: OR: 2.2 (1.4-3.6), 1.7 (1.0-3.0), 2.2
(1.0-4.5). Age over 65 was associated with lower risk of anxiety at three months, one, three and five
years. Independence for activities of daily living seven days after stroke was also associated with
lower risk of anxiety at three months, one and three years after stroke.
Conclusion: Female patients, those aged under 65 years, and those with severe strokes, have a higher risk of anxiety after stroke. Interventions for anxiety targeting these groups should be developed.

421 Behavioral disorders and post-stroke dementia
Balance and gait measures as predictors of cognitive function following stroke
E. Ben Assayag1, S. Shenhar-Tsarfaty2, E. Kliper3, H. Hallevi4, L. Shopin5, N.M. Bornstein6, A.D.
Korczyn7, N. Giladi8, A. Mike9, A. Mirelman10, A. Weiss11, J.M. Hausdorff12
Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL1, Tel Aviv Sourasky Medical Center, Tel
Aviv, ISRAEL2, Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL3, Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL4, Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL5, Tel Aviv
Sourasky Medical Center, Tel Aviv, ISRAEL6, Tel Aviv University, Tel Aviv, ISRAEL7, Tel Aviv
Sourasky Medical Center, Tel Aviv, ISRAEL8, Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL9,Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL10, Tel Aviv Sourasky Medical Center,
Tel Aviv, ISRAEL11, Tel Aviv Sourasky Medical Center, Tel Aviv, ISRAEL12
Introduction: Stroke survivors are at increased risk for developing cognitive impairment. Associations between physical function and cognitive decline in older adults have been well established,
while motor function changes and decline in physical performance may precede the onset of cognitive impairment.
Aims:
We sought to test whether quantitative balance and gait parameters can predict long-term cognitive
outcome following ischemic stroke.
Methods: The TABASCO (Tel-Aviv Brain Acute Stroke Cohort) is a prospective study of first-ever
mild-moderate ischemic stroke patients who were cognitively intact at baseline. Quantitative gait
and balance parameters and cognitive tests were obtained at admission, 6, 12 and 24 months later.
Results:
Data were obtained from 319 consecutive patients (mean age: 67.2±10.2).
Sixty two participants (19.4%) were found to have cognitively declined during follow-up of 2 years
post-stroke. Although the declined and intact groups did not differ in their neurological deficit 6
months after the index event, those who have declined were found to have prolonged timed up and
go (TUG) test time (p=0.003) and lower Berg balance scale (BBS) (p<0.001) 6 month post-stroke.
Multivariate regression showed that TUG and BBS at 6 months were significant predictors of cognitive decline (p=0.002 and p=0.021, respectively).
Conclusions:
Our results show that quantitative movement parameters (poor balance and prolonged TUG test) are
significant predictors for cognitive status 2 years after stroke.
Early detection of patients who are prone to develop cognitive decline using simple quantitative
movement parameters may aid in adapting rehabilitation strategies to delay the onset of cognitive
decline and dementia.
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422 Behavioral disorders and post-stroke dementia
Detailed Ninety Day Cognitive Performance in Patients with minor stroke and transient ischemic attack (TIA).
J.L Mandzia1, E.E Smith2, P.A Barber3, C Godzwon4, E Donaldson5, H Aram6, S.B Coutts7
Department of Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA1, Department of Clinical Neurosciences, Calgary Stroke Program, University of
Calgary, Calgary, CANADA2, Department of Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA3, Department of Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA4, Department of Clinical Neurosciences, Calgary
Stroke Program, University of Calgary, Calgary, CANADA5, Department of Clinical Neurosciences,
Calgary Stroke Program, University of Calgary, Calgary, CANADA6, Department of Clinical Neurosciences, Calgary Stroke Program, University of Calgary, Calgary, CANADA7
Background: Cognitive deficits after major stroke are a well-known complication, impacting functional outcome, and are associated with risk of future dementia. Less is known about the cognitive
effects of TIA and minor stroke. The goal of this study was to characterize cognitive function in a
cohort of patients with TIA and minor stroke.
Method: Minor stroke (NIHSS<4) or TIA patients underwent detailed cognitive testing 90 days post
event. Patients with dementia and pre-event mRS>1 were excluded. Standardized z-scores were calculated correcting for age and education, using published norms. Cognitive domains assessed and
analyzed were episodic memory (CVLT delayed free =recall), executive function (EF; average of
Controlled Word Association FAS and Trails B), and psychomotor speed (PS, average of Trails B
and Digit Symbol Coding).
Results: 86 patients were included: 55% had a TIA, mean age 65.2+12.2, 74% male with 14.2+3.3
years of education. Median z scores were: memory 0, EF -0.12 and PS 0.2; these results were not
significantly different from the population norms (p>0.05). However, a score of >1SD below normal
in patients was found for 24% for memory, 16% for EF, and 17% for PS, with a significantly higher number of stroke patients than TIA patients scoring >1SD below the mean on memory (p=0.04).
Other test scores did not differ between stroke and TIA.
Conclusion: Patients with minor stroke and TIA perform on average within normal limits at 90 days
after correcting for age and education. However, stroke patients were more likely than TIA patients
to be low performers on a test of verbal memory, suggesting that a subset of minor stroke patients
may have ischemia-related impairments. Differences from previous studies may be due to correction
for age and educational level.
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423 Behavioral disorders and post-stroke dementia
Preventing deterioration of cognition following stroke:
The Austrian Polyintervention Study to Prevent Cognitive Decline After Ischemic Stroke (ASPIS)
M. Brainin1, Karl Matz2, M Nemec3, S. Asenbaum-Nan4, C. Bancher5, S. Oberndorfer6, M. Pinter7,
P. Schnider8
Donau-Universität Krems and Landesklinikum Tulln, Krems, AUSTRIA1, Donau-Universität
Krems and Landesklinikum Tulln, Krems, AUSTRIA2, Donau-Universität Krems, Krems, AUSTRIA3, Landesklinikum Mauer, Mauer, AUSTRIA4, Landesklinikum Allentsteig, Allentsteig, AUSTRIA5, Landesklinikum St. Pölten, St. Pölten, AUSTRIA6, Landesklinikum Allentsteig, Allentsteig,
AUSTRIA7, Landesklinikum Wiener Neustadt, Wiener Neustadt, AUSTRIA8
Background: Post-stroke cognitive impairment is a major and heavy burden for patients and their
caregivers. It has been reported in 7- 30% of survivors and thus occurs 2-5 times more frequent than
stroke recurrence. No measures of prevention have up to now been effectively tested. The Austrian
Polyintervention Study to Prevent Cognitive Decline After Ischemic Stroke (NCT01109836 ) tests
the efficacy and safety of intensive, individualized and multifactorial interventions focused on risk
factors and lifestyle to reduce the risk of cognitive decline in acute stroke patients.
Methods: Randomized, controlled, multicenter, observer-blind trial, includes 200 patients aged 4080 years with mild to moderate acute ischemic stroke (NIH stroke scale 1-14) applying multi-interventional intense control and motivation for medication, blood pressure control, healthy diet, physical activity and cognitive training. The reference group obtains stroke care according to standard
guidelines. Primary outcomes are 1) the number of patients with a significant cognitive decline at 24
months 2) changes in Alzheimer’s Disease Assessment Scale-cognitive subscale at 24 months.
Results: 200 patients were randomized 17 days (mean) after stroke. Mean age was 62 years and 29%
were female. At inclusion NIHSS was low in both groups (mean: 1.9 ± 1.9 and 1.6 ± 1.8 in intervention versus control group, respectively) and cognitive impairment at inclusion was mild (mean
Mini-Mental State Examination for intervention: 28.6 ±0.2 and control: 28.8 ± 0.3). Clinical, demographic and risk factor profile was comparable between groups.
Conclusion: This study will provide evidence whether a multifactorial intervention including life
style modification can reduce the risk of cognitive decline in patients with mild to moderate stroke.
Supported by a Grant from the Niederösterreichische Forschungs- und Bildungsgesellschaft
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424 Behavioral disorders and post-stroke dementia
The Barrow Neurological Institute Screen for Higher Cerebral Functions (BNIS) in cognitive
screening after ischemic stroke - Results from the Sahlgrenska Academy Study on Ischemic
Stroke Outcome
P. Redfors1, C. Hofgren2, I. Eriksson3, L. Holmegaard4, H. Samuelsson5, K. Jood6
Institute of Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN1, Institute of Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN2, Institute of Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN3, Institute of
Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg,
SWEDEN4, Institute of Neuroscience and Physiology and Department of Psychology the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN5, Institute of Neuroscience and
Physiology, the Sahlgrenska Academy at University of Gothenburg, Gothenburg, SWEDEN6
Background- The Barrow Neurological Institute Screen for Higher Cerebral Functions (BNIS) is a
sensitive, short, validated test for determining cognitive dysfunction. In the present study, we investigated the utility of the BNIS in screening for cognitive dysfunction after ischemic stroke in young
and middle-aged patients.
Methods- The BNIS (a 50-points scale) and the Mini-Mental State Examination (MMSE, 30 points)
were administered to 295 consecutive patients at 7-year follow-up within the Sahlgrenska Academy
Study on Ischemic Stroke Outcome. BNIS<47 and MMSE<29 were chosen to indicate cognitive
dysfunction.
Results- 281 (95%) of the patients were able to complete both tests. The two test scores were highly
correlated (Spearman’s rho=.65, P<0.01). However, the BNIS score and subscores were normally
distributed, whereas the MMSE score and subscores showed marked ceiling effects (median and
interquartile range 39 (35 to 43) and 28 (26 to 29), for total BNIS and MMSE scores respectively).
Two hundred fifty-four (89%) patients had BNIS<47, of whom 77 had MMSE>29, whereas only 11
patients had BNIS>47 and MMSE<29. The BNIS subscales attention, memory, visuospatial problem-solving, and awareness were most affected. In patients with MMSE>29, BNIS<47 was associated with a higher modified Rankin Scale scores (P<0.01).
Conclusion- The BNIS showed favourable properties in assessing cognition after stroke. With the
chosen cutoff score, a high proportion of patients showed signs of cognitive dysfunction. Further
validation of BNIS against neuropsychological testing and its relation to life after stroke are warranted.
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425 Behavioral disorders and post-stroke dementia
Evaluated cognive functions in patients with minor stroke: Case-Control Study
C. Deniz1, A. Tekatas2, G. Kocaman3, T. Asil4, Y. Celik5

426 Behavioral disorders and post-stroke dementia
Neurosonological markers of Alzheimer’s dementia
B. Urbanova1, H. Magerova2, D. Horinek3, A. Tomek4, J. Hort5

University of Trakya Faculty of Medicine Department of Neurology, Edirne, TURKEY1, University of Trakya Faculty of Medicine Department of Neurology, Edirne, TURKEY2, Bezmialem
Foundation University Faculty of Medicine Department of Neurology, Istanbul, TURKEY3, Bezmialem Foundation University Faculty of Medicine Department of Neurology, Istanbul, TURKEY4,
University of Trakya Faculty of Medicine Department of Neurology, Edirne, TURKEY5

Department of Neurology, Charles University in Prague, 2nd Faculty of Medicine and University Hospital Motol, Prague, CZECH REPUBLIC1, Department of Neurology, Charles University
in Prague, 2nd Faculty of Medicine and University Hospital Motol, Prague, CZECH REPUBLIC2,
International Clinical Research Center, St. Anne’s University Hospital Brno, Brno, CZECH REPUBLIC3, Department of Neurology, Charles University in Prague, 2nd Faculty of Medicine and
University Hospital Motol, Prague, CZECH REPUBLIC4, Department of Neurology, Charles University in Prague, 2nd Faculty of Medicine and University Hospital Motol, Prague, CZECH REPUBLIC5

Backrounds: Stroke may cause significant worsening on quality of life, not only because of motor
deficits, but also with the deterioration in cognitive functions. We aimed to elucidate several factors
in minor stroke including; frequency of cognitive deterioration, risk factors, progression, localization of the lesion, and the association of th elocalization with the cognitive functions.
Methods: A total of 80 patients with minor stroke or TIA (study group; n=40, control group: n=40)
were enrolled into the study.The risk factors were identified, and several neuropsychological tests
were applicated in order to evaluate the cognitive functions.
Results:The meanage of the study and control groups were 61,03±10,75 and 61,03±10,75 respectively. A significant deterioration in FAB test (reverse counting, word list memory, linguistic memory, abstraction, construction ability, visual memory, visual-spatial deterioration, and frontal propulsive functions) was detected in stroke patients when compared to control (p<0.05). During follow
up, upto 5 tests were disrupted in the initial evaluation (22.5%), whereas again upto 5 tests were
disrupted in 6 months (22.5%) and finally, again upto 5 tests were disrupted in 12 months (17.5%).
Although the percentage of the disrupted tests were decreased in 12 months when compared to initial evaluation, no statistica ldifference was found. When cognitive tests (13 tests) were evaluated,
the number of disruption did not significantly change during follow up. In all parameters, majority
of the patients were stable in 6 and 12 months when compared to the initial evaluation. However,
frontal propulsive test was found to be disrupted in all patients. Additionally, in all patients with
vascular cognitive deterioration and vascular dementia , although the linguistic memory scores were
decreased, reverse calling functions such as word list memory and knowing were not significantly
changed.
Conclusion:In patients with minor stroke, the cognitive deteriorations are predominant in acute
phase and these deteriorations may change according to the localization of the lesion and risk factors.
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Background: Cerebral blood flow in Alzheimer’s disease (AD) in the stage of dementia is diminished not only due to brain atrophy but also due to microvascular impairment. We hypothesized that
microvascular impairment could be present also in earlier stages of cognitive decline and could be
revealed by transcranial Doppler ultrasound and breath-holding manoeuvre.
Methods: Prospective memory clinic patients with detailed neuropsychological testing, no history of
stroke or severe cardiovascular disease and no signs of silent infarction on brain MRI were divided
into 4 groups (AD, MCI, patients with subjective memory complaints and non-demented control
subjects). All subjects underwent a neurosonological assessment of peak systolic, mean flow and
end-diastolic velocities and resistance and pulsatility indices in ACA, MCA, PCA, VA bilaterally,
and BA. The cerebrovascular reserve capacity was assessed by breath holding index calculated from
3 measurements in MCA for each side. The results in 4 groups were compared and correlated with
MMSE.
Results: 13 AD (4 males, 69.2+/-2.9 years, MMSE 21.3+/-0.7), 9 MCI (5 males, 70.9+/-3.6 years,
MMSE 27.9+/-0.7), 10 subjective memory complaints patients (4 males, 70.3+/-2.1 years, MMSE
29.1+/-0.4), and 10 risk factor-matched controls (8 males, 71.7+/-2.1 years, MMSE 28.7+/-0.5) were
enrolled. Mean BHI in AD vs. controls was 0.51 vs. 0.88 (p=0.09) in right MCA and 0.36 vs. 0.60
(p=0.036) for left MCA, respectively. There were no other significant differences in ultrasound parameters between the groups. The decrease in BHI of both sides correlated significantly with MMSE
(right r=0.463, p=0.035, left r=0.585, p=0.007).
Conclusion: The results confirm the impairment of brain microcirculation in Alzheimer’s disease in
stage of dementia. We did not prove any ultrasound detectable microvascular changes in subjects
with MCI and subjective memory complaints.
Supported by grant GAUK 347711, IGA MZ NT/13319
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428 Behavioral disorders and post-stroke dementia
Longitudinal assessment using domain specific cognitive tasks indicate the presence of initial
subtle memory and attentional deficits and later recovery in an Irish stroke sample.
J.T. Duffin1, D.R. Collins2, T.L. Coughlan3, D. O’Neill4, R.A.P. Roche5, S Commins6

429 Behavioral disorders and post-stroke dementia
An evaluation of treatment integrity in a multicentre randomised controlled trial of behavioural therapy for low mood in stroke patients with aphasia (the CALM study)
S.A. Thomas1, C. Russell2, R. Seed3, E. Worthington4, M.F. Walker5, J. Macniven6, N.B. Lincoln7

Dept of psychology , National University of Ireland Maynooth., Maynooth, IRELAND1,
Stroke-Service /Age Related Health Care Tallght Hospital, Dublin, IRELAND2, Stroke-Service /
Age Related Health Care Tallght Hospital, Dublin, IRELAND3, Stroke-Service /Age Related Health
Care Tallght Hospital, Dublin, IRELAND4, Dept of psychology , National University of Ireland
Maynooth., Maynooth, IRELAND5, Dept of psychology , National University of Ireland Maynooth.,
Maynooth, IRELAND6

University of Nottingham, Nottingham, UNITED KINGDOM1, University of Nottingham, Nottingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED KINGDOM3,
University of Nottingham, Nottingham, UNITED KINGDOM4, University of Nottingham, Nottingham, UNITED KINGDOM5, University of Nottingham, Nottingham, UNITED KINGDOM6, University of Nottingham, Nottingham, UNITED KINGDOM7

Background: Studies of complex interventions in stroke rehabilitation do not often report whethIntroduction:
er therapy was delivered as intended (treatment integrity). In multicentre studies it is important
Stroke can leave survivors with deficits in sensory, motor and cognitive systems. While sensory and to check for consistency across therapists and centres. The current study evaluated the treatment
motor system deficits are normally comprehensively assessed and rehabilitated, a subtle spectrum of integrity of the behavioural therapy intervention delivered in the Communication and Low Mood
cognitive deficits can remain inadequately assessed in non- dominant cortical strokes in the months (CALM) trial.
immediately after ictus. We report a novel battery of cognitive tests and profiling to comprehensive- Methods: CALM trial participants were assessed on measures of language, disability and mood.
ly assess functions such as attention, executive function and memory.
Associations between levels of language, disability, mood, and the number and length of therapy
Method:
sessions were assessed. Therapists delivering behavioural therapy documented session content in
Longtitudinal prospective study of consecutive non-dominant side cortical stroke patients with
10-minute units on a predefined record form. The proportion of time spent on different therapy comnon-dominant parietal infarction (n=12) with matched controls (n=12) at two time intervals, T1
ponents as therapy progressed was evaluated in relation to the treatment manual. Programme drift
(Mean of 20.1 days post stroke ) and T2 6 months later . Patients consented to a battery of table-top and differences in therapy content across centres were evaluated.
and computer based tests of cognition.
Results: Forty-four patients received treatment (mean 9.1 sessions, range 3-18), with mean duration
Results:
of each session 58 minutes (SD 10.7). There were no significant associations between the severity
stroke group :8 male and mean age 57.6 years.Control group;matched healthy participants ;8 male
of patients’ aphasia, disability and mood problems and the length (r=-0.02-0.22, p=0.15-0.89) and
and mean age 57.8 years. Immediately post-stroke patients were found not to be impaired (i.e. they
number (r=-0.18-0.2, p=0.20-0.87) of therapy sessions. The amount of time spent on some therapy
matched the control group performance and scores) on the general cognitive tasks including Nation- components significantly differed as therapy progressed (p<0.001-p=0.78). The content of therapy
al Adult Reading Task (NART), Mini Mental State Exam (MMSE), Montreal Cognitive Assessshowed some differences between study centres (p=0.001-p=0.98). There was programme drift over
ment Test (MoCA) the Cognitive Failure Questionnaire (CFQ). Stroke patients also unimpaired on
the course of the study for some components of therapy (p=0.001-0.97).
computer-based tasks specific to visual attention (Visual Search Task) and episodic memory (Visual Conclusion: The content of therapy changed as therapy progressed, suggesting that therapists delivPaired Associates Task). However, we found that patients were impaired on tasks for verbal (Rey
ered the intervention in accordance with the manual. As there was programme drift and differences
Auditory Verbal Learning Test) and spatial memory (Spatial Grid Task) as well as executive funcbetween centres for some therapy components it is recommended that further guidance should be
tion (Trail Making Test), but 6 months later after rehabilitation patients showed no deficits on these added to the manual and delivery of therapy is systematically monitored across therapists and centasks.
tres.
Conclusion:
We recommend in-depth multidomain cognitive assessment in non dominant strokes and that
non-dominant cognitive deficits require in-depth assessment and monitoring to inform patient-orientated rehabilitation.
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430 Behavioral disorders and post-stroke dementia
Assessing the prevalance, impact and clinical awareness of Post-stroke Sexual Dysfunction
M.P. Maddula1, T Palmer2, A Shetty3, S Munshi4
Nottingham University Hospitals NHS Trust, Nottingham, UNITED KINGDOM1, Nottingham
University Hospitals NHS Trust, Nottingham, UNITED KINGDOM2, Nottingham University Hospitals NHS Trust, Nottingham, 3, Nottingham University Hospitals NHS Trust, Nottingham4
BACKGROUND:
Post-stroke sexual dysfunction is widespread and often under-recognised. The consequences of the
stroke together with the change in sexuality and resultant intimacy may have a negative impact on
the personal lives of stroke survivors. We aimed to evaluate patient’s perspective on sexual dysfunction, and how good we were at providing advise to stroke and TIA patients about sexual function.
METHODS:
Stroke or TIA survivors who were pre-morbidly sexually active were interviewed, and underwent
assessment of function (Barthel Index and modified Rankin scale), fatigue (fatigue severity scale),
depression (Brief Assessment Schedule for Depression Cards), drug history, type and severity of
stroke. We enquired about the sexual problems encountered by patients and whether they had received advise from clinical staff.
RESULTS:
Post-stroke sexual dysfunction was prevalent in more than 50% of patients who were previosuly
sexually active. Common causes of post-stroke sexual dysfunction were found to be altered sensation, effect of drugs, altered mood, or limited mobility. Most patients did not receive advise from
medical or nursing staff about sexual function. More than half of the patients wanted their doctor or
nurse to pro-actively discuss the issue of sexual function with them, and did not feel embarrassed by
it.
CONCLUSIONS:
Post-stroke sexual dysfunction is common, multi-factorial in nature, and may have a significant impact on the lives of patients. In addition, patients do not appear to be receiving much advise on sexual dysfunction from clinical staff.
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431 Behavioral disorders and post-stroke dementia
A PROFILE OF COGNITIVE DECLINE IN PATIENTS AT 12 MONTHS AFTER ISCHEMIC STROKE
N.S. Petrova1, M.R. Raycheva2, S. Меhrabian, L.D. Traykov4
Multi Special Hospital Active Treatment; Inpatient Ward of Vascular Neurology, Ruse,
BULGARIA1, Department of Neurology, “Alexandrovska” Hospital, Medical University, Sofia,
BULGARIA2, Department of Neurology, “Alexandrovska” Hospital, Medical University, Sofia,
BULGARIA3, Department of Neurology, “Alexandrovska” Hospital, Medical University, Sofia,
BULGARIA4
Background and Purpose: Cognitive deficits may significantly worsen the quality of life after stroke.
The aim of this study was to examine the pattern of neuropsychological impairment in patients at 12
months after an ischemic stroke, utilising a neuropsychological battery assessing global cognitive
functioning, memory, attention and executive functions. Methods: Over the period of 20 months
among 1176 patients who were hospitalized in the ward of vascular neurology in MHAT Ruse with
a diagnosis of ischemic stroke, 66 that met the inclusion criteria were included in the study. The
functional, clinical, and cognitive status of the patients were evaluated at the time of hospitalization
– 5-th day; 1-st month, 6 month and 12 months later with NIHSS, MMSE, Isaacs’ Set Test (IST),
Trail Making Test-A (TMT-A) and Trail Making Test–B (TMT-B). All patients were divided into
two groups: with vascular cognitive impairment (VCI), and without VCI, based on the TMT-A test.
It gave information about the psychomotor speed and attention where a speed of 70 seconds or below was regarded as normal. Results: Out of all 66 patients included in the study, 46 (69%) had VCI
at 5 days after stroke.The results from our analyses do not show a significant difference between the
two groups regarding the MMSE results. Regarding the tests, which evaluate the different aspects
of attention and higher executive functions of the brain, the comparison between the two groups
shows a significant difference on the TMT-B test, as well as on the IST for verbal fluency. Conclusion: The results from our study show that the leading type of cognitive deficit in patients with VCI
is the dysexecutive syndrome. The cognitive deficit in this group is dominated by dysfunctioning in
the attention controlling systems, fast switch over between different cognitive schemes, and a good
judgement of the quality and order of one’s thought process. Our investigation shows weak progress
of these executive dysfunctions after the acute first month period following the stroke.

London, United Kingdom 2013
Fig.1: Comparison of overall cognitive performance between patients with VCI and non VCI

432 Behavioral disorders and post-stroke dementia
A Retrospective Study focusing on Effectiveness of the Mood Pathway in recognising Mood
Disturbance in post-stroke patients following admission to Kingston Hospital Stroke Unit.
I. Wilkinson1, B.G. Ahmed2, R. Haines3, I.S. Nixon4, E. Parker5, L.G.Y. Choy6
Kingston Hospital National Health Service Trust, London, UNITED KINGDOM1, Kingston
Hospital National Health Service Trust, London, UNITED KINGDOM2, Kingston Hospital National
Health Service Trust, London, UNITED KINGDOM3, Kingston Hospital National Health Service
Trust, London, UNITED KINGDOM4, Kingston Hospital National Health Service Trust, London,
UNITED KINGDOM5, Kingston Hospital National Health Service Trust, London, UNITED KINGDOM6

Fig.2: Comparative results of the TMT-B test in patients with VCI and non VCI

Mood disturbance is common post-stroke with up to 30% of patients suffering with depression,
many of which may remain unrecognised and untreated. To improve detection rates both the National Institute for Health and Clinical Excellence (NICE) Stroke Quality Standards and the Royal College of Physicians National Clinical Guidelines for Stroke recommend that patients are screened for
depression within 6 weeks following acute stroke to identify potential mood disturbance.
This study was carried out to see how many patients on an Acute Stroke Unit were identified as having a mood disturbance using formal mood assessments tools.
Method
A ‘Mood Pathway’ was introduced in September 2012 with the aim that all acute stroke patients
were assessed during their admission, using a validated tool (Hospital Anxiety and Depression
Scale-HADS, Stroke Aphasic Depression Questionnaire-SADQ or Depression Intensity Scale Circles-DISCS). Data was collected retrospectively for the September - December 2012 period (n=46)
to assess the frequency with which each tool is being employed and presence of mood disturbance.
Results
In 57% of patients formal mood assessments was completed using one of the three validated tools. A
difference was seen in the frequency of use of each the tools: HADS 44%, SADQ 33%, and DISCs
22%.
Potential mood disturbances (scores being above the cut off value for each tool) were recorded
in 59% (n=16) patients. The SADQ tool was more likely to identify a possible mood disturbance
(88%) in comparison with the HADS (50%) or DISCS (33%).
Conclusion
These results show that post-stroke mood disturbance is common. In these patients a coordinated
multidisciplinary approach to identify and treat those at risk of mood disturbance is needed. Not all
patients were suitable for a single risk assessment tool and so a range of approaches is needed and
psychology input is highly desirable to provide holistic stroke care to this high risk group.
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433 Behavioral disorders and post-stroke dementia
Body-Mass Index and cognition in post-stroke survivor
K.H. Yu1, B.C. Lee2, M.S. Oh3, S. Jung4, J.H. Lee5, S.J. Cho6, H.Y. Kim7, D.E. Kim8, J.G. Cha9,
S.H. Lee10, S.U. Kwon11, J.M. Park12, S.J. Lee13, H.J. Bae14, I.S Koh15
For Korean-Vascular Cognitive Impairment Harmonization Standards Study Group

434 Behavioral disorders and post-stroke dementia
Low sensitivity but high specificity of dementia diagnosis on death certificates in patients with
TIA and stroke: a prospective population-based cohort study
S.T. Pendlebury1, S. Klaus2, I. Volonghi3, Z. Mehta4, P.M. Rothwell5
on behalf of the Oxford Vascular Study

Hallym Univ. Sacred Heart Hospital, Anyang, SOUTH KOREA1, Hallym Univ. Sacred Heart
Hospital, Anyang, SOUTH KOREA2, Hallym Univ. Sacred Heart Hospital, Anyang, SOUTH KOREA3, Hallym Univ. Sacred Heart Hospital, Seoul, SOUTH KOREA4, Hallym Univ. Sacred Heart
Hospital, Seoul, SOUTH KOREA5, Hallym Univ. Sacred Heart Hospital, Seoul, SOUTH KOREA6,
Konkuk University Hospital, Seoul, SOUTH KOREA7, Dongguk University international Hospital,
Seoul, SOUTH KOREA8, Dong-A University Hospital, Pusan, SOUTH KOREA9,
Seoul National University Hospital, Seoul, SOUTH KOREA10, Asan Medical Center, Seoul,
SOUTH KOREA11, Nowon Eulji Hospital, Seoul, SOUTH KOREA12, Daejeon Eulji Hospital, Daejeon, SOUTH KOREA13, Seoul National University Bundang Hospital, Bundang, SOUTH KOREA14, National Medical center, Seoul, SOUTH KOREA15

Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford,
UNITED KINGDOM1, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield Department of
Clinical Neurosciences, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield
Department of Clinical Neurosciences, Oxford, UNITED KINGDOM4, Stroke Prevention Research
Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM5

Background
Although many of obesity- and age-related hazardous effects on clinical outcomes have been recognized in cardiovascular disease, increasing evidence suppose that obesity also modulates the cognitive functions in Alzheimer’s disease dementia. However, it is not well known about the relationship
between obesity and cognitive declines in stroke patients. We examined the association of obesity
with the cognitive dysfunction in post-stroke survivors.
Methods
Data from the Korean Vascular Cognitive Impairment Harmonization Standards Study, which enrolled 620 subjects with ischemic stroke within 7 days of symptom onset who were consecutively
admitted to 12 university hospitals, were examined. Of the 620 patients, 506 were followed-up at 3
months after stroke. Of these, 353 were evaluated for cognitive functions using the mini-mental status examination (MMSE). Body mass index (BMI) was calculated as the metrics of obesity.
Results.
BMI was significantly associated with MMSE scores at 3 months after stroke onset (p=0.031, ANOVA test). After adjusting with age, sex and educational levels for MMSE scores, these results were
remained significantly (p=0.008, ANOVA test). In multiple comparison analysis by the quartiles of
BMI values, stroke survivors with lowest and highest quartiles of BMI showed significantly lower
cognitive functions (MMSE score; 23.1±6.6 for BMI 15.8~21.8, 24.6±4.8 for BMI 26.0~32.9) than
those in patients with normal BMI values (MMSE score; 25.2±5.4 for BMI 21.9~23.8, 25.3±4.9 for
BMI 23.9~25.9).
Conclusion
Our results demonstrate an inverse association between levels of BMI and cognitive status in stroke
survivors.
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BACKGROUND: Death certificate data are often used to estimate disease burden and assess clinical outcome, but previous studies show that they underestimate rates of dementia. However, there
have been few recent studies, virtually no data on specificity of death certificate diagnoses, and no
studies of validity of reporting in patients with TIA and stroke. We studied the sensitivity and specificity of death certificate reporting of dementia during follow-up of patients after TIA and stroke.
METHODS: All patients with acute TIA and stroke were ascertained in a population-based study
(Oxford Vascular Study; 2002-2007). Participants had functional and cognitive assessment at baseline and at 1, 6 and 12 months, 5 and 10 years, including mini-mental-state-examination (MMSE)
and Montreal Cognitive assessment (MoCA). To identify dementia occurring between follow-up visits, or in patients missing visits, all primary care and hospital medical records were hand-searched.
Dementia was defined as MMSE<24 and associated functional impairment not solely caused by
stroke, and/or a clinical diagnosis of dementia.
RESULTS: Of 1247 patients (age 75+13 years, 47% male, 32% TIA), 662 had died by April 2012,
with death certificates available for 649 (98%). 282/649 (43.5%) had a diagnosis of dementia by
study criteria in life, of whom only 33 (sensitivity = 13.5%) had dementia recorded on their death
certificate. However, no patient had a false positive diagnosis of dementia on death certificate (specificity = 100%).
CONCLUSION: In keeping with previous studies in the general population, sensitivity of reporting
of dementia on death certificates is very low after TIA and stroke, undermining utility for assessing
incidence, prevalence and outcome in cohort studies. However, specificity of diagnosis was very
high, suggesting that death certificate diagnosis would be appropriate for standard or nested case:control studies.

London, United Kingdom 2013
435 Behavioral disorders and post-stroke dementia
The effect of unilateral lesions of the basal ganglia in derivational morphology and rote verbal
knowledge
N. EHRLE1, S. BAKCHINE2, A. PIETON3, D. VALOIS4, M.E. JOURDAIN5, C. RENKES6, J.
MACOIR7, R. BELAND8

436 Behavioral disorders and post-stroke dementia
A quality improvement project looking at the implementation of a formal mood pathway in
acute stroke patients
B.G. Ahmed1, I. Wilkinson2, I.S. Nixon3, R. Haines4, E. Parker5, L.G.Y. Choy6

Background. A number of lesion and neuroimaging studies suggested that left subcortical structures
would be involved in rote verbal knowledge, whereas the right subcortical structures would play a
role in morphological processing. These studies, however, included patients with bilateral, or both
cortical and subcortical lesions.
Methods. We recruited 20 patients with unilateral vascular lesions circumscribed either to the left
(LV)or to the right subcortical (RV) structures. These 20 patients and 20 healthy participants (HP)
were tested in rote verbal knowledge and in derivational morphology. Results. Results revealed significant difference between the HP and the LV group with lower scores for the LV group in rote verbal knowledge. In both verb from noun (NV), and noun from verb (VN) derivational tasks, the three
groups had significantly lower scores in the VN task. In both NV and VN derivations, the LV group
scored significantly lower than both the HP and the RV group. The RV group had scores that were
not significantly different from those of the HP group.
Conclusion. We concluded that lesions circumscribed to the left basal ganglia, or the ensuing hypoperfusion in Broca’s area, impaired rote verbal knowledge and derivational morphology whereas
damages circumscribed to the contralateral regions had no effect on these language abilities.

Mood disturbance is common post-stroke upto 30% of patients suffer with depression, many remain
unrecognised and untreated.To improve detection rates the National Institute for Health & Clinical
Excellence(NICE) Stroke Quality Standards recommend patients are screened within 6weeks of
acute stroke to identify mood disturbance.A quality improvement project was setup to establish and
improve the practice of mood assessments on the Acute Stroke Unit from Sep 2012.Previously, patients’ mood was discussed on a weekly basis by the multidisciplinary team(MDT) however there
was no formal assessment using a validated tool.
Method
Data was collected retrospectively for patients admitted and discussed at MDT meetings in August2012(N=20).A Mood Assessment Pathway was introduced in Sep 2012.In this a formal mood
assessment should be completed during the patients admission using one of three validated depression screening tools,depending on cognition and communication.
The second part of the project analysed data from Sep to Dec 2012 (N=46) to assess compliance
with the pathway.
Result
Pre intervention:Notes were available for 11 patients(mean age=74yrs female=36%).No patients had
a formal mood assessment performed,but 10 patients (90%)had mood discussed by MDT.
Post intervention:N=46 (mean age=77yrs female=72%). 57% of patients had a formal mood assessment.Mean time to assessment was 14 days.
When assessment was not done (n=20), a reason was documented in 13(65%) patients.In 45% of
these the reason was because the patient was discharged before the formal assessment was completed.The mean time to discharge(12.6days) was not significantly different to time to assessment in
those patients who were assessed(14days p=0.5).
Conclusion
Introduction of the pathway has significantly improved formal assessment of mood in stroke patients.It is important to ensure systems are in place to assess mood even in patients who leave quickly, as they may still be at risk of depression.

Kingston Hospital National Health Service Trust, London, UNITED KINGDOM1, Kingston
REIMS HOSPITAL; LILLE UNIVERSITY, REIMS, FRANCE1, REIMS HOSPITAL, REIMS, Hospital National Health Service Trust, London, UNITED KINGDOM2, Kingston Hospital National
FRANCE2, REIMS HOSPITAL, REIMS, FRANCE3, MONTREAL UNIVERSITY, MONTREAL,
Health Service Trust, London, UNITED KINGDOM3, Kingston Hospital National Health Service
CANADA4, MONTREAL UNIVERSITY, MONTREAL, CANADA5, REIMS HOSPITAL, REIMS, Trust, London, UNITED KINGDOM4, Kingston Hospital National Health Service Trust, London,
FRANCE6, LAVAL UNIVERSITY, LAVAL, CANADA7, MONTREAL UNIVERSITY, MONTRE- UNITED KINGDOM5, Kingston Hospital National Health Service Trust, London, UNITED KINGAL, CANADA8, CANADA9
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437 Behavioral disorders and post-stroke dementia
Cognitive impairment as single manifestation of bilateral carotid artery dissection
S. TUTA1, C. Popa2

438 Behavioral disorders and post-stroke dementia
Vascular risk factors and poststroke dementia
D.V. Račić1, M. Siniša2, Z. Vujković3, V. Đajić4

UMF Carol Davila Bucharest; Institute of Cerebrovascular Diseases Bucharest, Bucharest,
ROMANIA1, Institute of Cerebrovascular Diseases Bucharest, Bucharest, ROMANIA2

Clinical Center Banjaluka, Department of neurology, Banjaluka, BOSNIA-HERZEGOVINA1,
Clinical Center Banjaluka, Department of neurology, Banjaluka, BOSNIA-HERZEGOVINA2, Clinical Center Banjaluka, Department of neurology, Banjaluka, BOSNIA-HERZEGOVINA3, Clinical
Center Banjaluka, Department of neurology, Banjaluka, BOSNIA-HERZEGOVINA45

Background. Cognitive dysfunction in patients with bilateral carotid stenosis or occlusion is much
more rare in those without stroke history. We present a 63-years old patient with bilateral internal
carotid artery (ICA) dissection and cognitive dysfunction as reason for hospital presentation.
Method. The patient was admitted for memory complains and a feeling of decreasing attention span
and professional skills. In hospital patient tests revealed reduction of scores for working and visual
memory (backward digit span, pattern recognition memory), sustained attention tests and borderline
results in executive functions tests (Hanoï Tower, the Stroop tests, and the Trail-Making Tests A and
B). The “7 minutes” screening tests for Alzheimer disease (Benton’s temporal orientation, Grober
and Buschke enhanced clued recall, verbal fluency and clock drawing tests) were in normal ranges.
The cerebral MRI didn’t showed an atrophy of hyppocampal area, but small areas of FLAIR hyperintensities with arterial borderline distribution between ACA and MCA territory were present in both
hemispheres. The internal carotid arteries were absent on MRA and the cervical ultrasound examination didn’t proved significant atheroma lesions, but a high resistance flow pattern was present in
ICA bulb on both sides. The DSA revealed the presence of “string sign” in both post bulbar ICA and
extensive development of external carotid branches and anastomosis of pial arteries branches of posterior cerebral artery with MCA and ACA pial branches. The patient had no history of trauma, headache, Horner sign was absent, but questioned again he recalled an episode of 2-3 minutes of speech
disturbance 10 months ago, which subsided after recline position.
Results and Conclusion. We recommend at any age a careful arterial multimodal examination in
“non Alzheimer cognitive impairment” without vascular risk factors, to rule out a (bilateral) ICA
dissection with chronic hypoperfusion and silent strokes.
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OBJECTIVE: The goal of the present study was to examine a neuroradiological characteristics associated with poststroke dementia in a series of 463 unselected stroke patients during one year period.
METHODS: A standard Stroke Registry was prospectively applied at admission and 3 months after
stroke, this protocol included clinical, functional and cognitive assessments, CT and/or MRI exams.
After a neuropsychological examination and a interview with a relative, the diagnosis of vascular
dementia was made according to NINDS-AIREN criteria.
RESULTS: From the 463 patients included in the Stroke Registry, 273 (58,9% of the registry sample
and 84% of survivors) were examinated 3 months after stroke. Seventhy-one (26%) cases demonstrated dementia; 22 of them (8,05%) had demonstrated dementia before the stroke. Dementia was
unrelated to type (ishaemic/hemorrhagic) of stroke. Among the vascular risk factors atrial fibrillation
and previous stroke vere statistically significant. Other risk factors (hypertension,diabetes mellitus,
myocardial infarction, hearth failure, high lipid levels, cigarette smoking, alchocol intake) did not
reach statisctical significance.
CONCLUSION: Dementia is frequent after ischemic or hemorrhagic stroke and is not determined
by a single factor. There is limited impact of traditional vascular risc factors.

London, United Kingdom 2013
439 Behavioral disorders and post-stroke dementia
Repeat cognitive screening (MoCA, MMSE & ACE-R, IQCODE) in a high risk post-stroke
population: data from the ‘Prevention Of Decline in Cognition After Stroke Trial’ (PODCAST)
D.J. Blackburn1, L. Fox2, M. Mangoyana3, P.M.W. Bath4
Sheffield Institute for Translational Neuroscience, University of Sheffield, Sheffield, UNITED KINGDOM1, Division of Stroke Medicine, University of Nottingham, Nottingham, UNITED KINGDOM2, Division of Stroke Medicine, University of Nottingham, Nottingham, UNITED
KINGDOM3, Division of Stroke Medicine, University of Nottingham, Nottingham, UNITED
KINGDOM4

Small vessel stroke and white matter disease
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440 Small vessel stroke and white matter disease
The interplay of white matter integrity, cognitive decline and gait impairment in cerebral
small vessel disease
M. Duering1, A. Kern2, R. Schniepp3, M. Gonik4, C. Pradhan5, M. Wuehr6, S. Huth7, A.
Gschwendtner8, E. Jouvent9, D. Hervé10, H. Chabriat11, M. Dichgans12, K. Jahn13

Institute for Stroke and Dementia Research, University of Munich, Munich, GERMANY1, Institute for Stroke and Dementia Research, University of Munich, Munich, GERMANY2, German
Background: Post stroke dementia (PSD) is very common, ranging from 15-30% depending on
Vertigo Center (IFB), University of Munich, Munich, GERMANY3, Institute for Stroke and Demenwhether pre-existent dementia is excluded (Pendlebury et al 2009). Different cognitive tests have
tia Research, University of Munich, Munich, GERMANY4, German Vertigo Center (IFB), Universibeen used to screen for post stroke dementia.
ty of Munich, Munich, GERMANY5, German Vertigo Center (IFB), University of Munich, Munich,
Methods: We studied patients enrolled into PODCAST, a trial of risk factor management post stroke. GERMANY6, German Vertigo Center (IFB), University of Munich, Munich, GERMANY7, Institute
Inclusion criteria: age >70, 3-7 months post-event, mRS 0-2 and no dementia on telephone MMSE. for Stroke and Dementia Research, University of Munich, Paris, FRANCE8, Department of NeurolTo date, 134 people were screened with 60 recruited. All participants undertook the Addenbrooke’s
ogy, CHU Lariboisière, APHP, Paris, FRANCE9,
Cognitive Examination-revised (ACE-R)- primary outcome, MMSE, Montreal Cognitive AssessDepartment of Neurology, CHU Lariboisière, APHP, Paris, FRANCE10, Department of Neurology,
ment (MoCA) and the Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE).
CHU Lariboisière, APHP, Paris, FRANCE11, Institute for Stroke and Dementia Research, University
Results: Of 35 participants with baseline and 6 months data (mean age 74.97 +/- 1.21, SD 7.16;
of Munich, Munich, GERMANY12, German Vertigo Center (IFB), University of Munich, Munich,
29 male and 6 female). Two developed dementia within 13 months of stroke, associated with sharp
GERMANY13
drops in ACE-R (17, 35) and MoCA (5, 12). The baseline MoCA was significantly different in
those who developed dementia vs those who did not (18.5 +/- 2.5 vs 24 +/- 0.616 p=0.01). ACE-R,
Background: Impairment of gait and cognitive performance is common in cerebral small vessel disMMSE and IQCODE showed a non-significant difference (74.5 +/- 6.5 vs 85.9 +/- 1.43, p=0.07; 25 ease (SVD). Recent studies suggest that the decline of cognition and gait are related in SVD. We
+/- 3 vs 27.82 +/- 0.39 p=0.12, and 3.62 +/- 0.08 vs 3.03 +/- 0.08, p=0.08) respectively.
aimed to study the impact of white matter integrity on gait and cognitive performance in patients
Using cutoffs from non-stroke populations, the percentage of people screened positive on the
with pure SVD. Furthermore we set out to disentangle the interdependence between gait and cogniACE-R (<88), MoCA (<26) and MMSE (<27) was 54.3%, 74.2% and 22.8% at baseline. At 6
tion in relation to the spatial distribution of white matter alterations.
months follow-up (9-13 months post-stroke) all cognitive tests showed significant differences beMethods: 33 patients with CADASIL (median age 54) underwent comprehensive quantitative gait
tween those with and without dementia. Positive screens on ACE-R, MoCA and MMSE at 6-month analysis, magnetic resonance imaging and cognitive testing. Gait performance was compared with
follow-up were 57.1%, 71.4% and 31.4%. Many participants remained stable and several had
162 healthy subjects. Fractional anisotropy (FA) was analyzed using tract-based spatial statistics. We
marked improvements on cognitive screening.
calculated group comparisons between subjects with normal and impaired gait and regression modDiscussion: Baseline screening tests may predict the development of PSD. However, conventional
els incorporating FA, a gait score and a cognitive score.
dementia screening cutoffs may not be relevant to post-stroke populations and it may take up to one Results: Altered white matter integrity within numerous white matter tracts was related to lower gait
year for stabilization of cognitive function.
performance and also with lower cognitive performance. Interestingly, most of these associations
disappeared after correcting the analysis on gait for cognitive deficits and vice versa. Some regions
showed specific associations with either gait (body of the corpus callosum and corticospinal tract) or
cognitive decline (anterior thalamic radiation, forceps minor et major, fronto-occipital fasciculus and
inferior longitudinal fasciculus).
Conclusions: Gait and cognition rely on the integrity of both distinct and overlapping white matter
tracts. Alterations within the corticospinal tract and central commissural fibers seem to be specifically associated with gait impairment, while damage to long-range association, frontal or posterior
commissural and frontal projection fibers are associated with cognitive decline.
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441 Small vessel stroke and white matter disease
High prevalence of cerebral amyloid angiopathy (CAA) at post-mortem examination in elderly
stroke service patients.
M.J. Crowe1, I. Noone2, M. Farrell3, D. O’Shea4
St.Vincent’s University Hospital, Elm Park,, Dublin 4, IRELAND1, St.Vincent’s University Hospital, Elm Park,, Dublin 4, IRELAND2, St.Vincent’s University Hospital, Elm Park,, Dublin 4, IRELAND3, St.Vincent’s University Hospital, Elm Park,, Dublin 4, IRELAND4
BACKGROUND Sporadic CAA is associated with a spectrum of clinical disorders including cerebral haemorrhage; rapidly progressive cognitive and neurological decline, transient focal neurological episodes and dementia. Definitive diagnosis of CAA depends on neuropathologic demonstration of vascular amyloid METHODS We reviewed the post–mortem neuropathologic findings in 8
patients (mean age 81 years, range 67-95) of a total of 48 inpatients who died in 2011 on the stroke
service. Representative brain tissue blocks, stained with haematoxylin & eosin and immunostained
with anti-βA4 and tau were microscopically examined for vascular deposition of βA4 as well as
plaque and tangle density. RESULTS In 5 patients the acute neurological event was due to intracranial haemorrhage (intracerebral, subarachnoid, subdural, alone or in combination). In one other
patient intracerebral haemorrhage complicated thrombolysis for an acute cerebral infarct. Of the 6
patients, 4 had CAA in parenchymal, meningeal and perivascular distributions. Of the remaining
2 patients with acute cerebral infarcts, one had capillary CA. Although 5/8(62%) had CAA, none
had a high probability of Alzheimer Disease (AD) based on the ABC scores for AD neuropathologic change (1) . CONCLUSION The high prevalence of CAA (62%) in this study is consistent with
other population based autopsy studies(20-60%)in the elderly(2). However the role of CAA in the
pathogenesis of acute neurological events in our patients requires further evaluation.
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442 Small vessel stroke and white matter disease
Spatial relationships between incident lacunes and white matter hyperintensities in cerebral
small vessel disease: a systematic analysis
M. Duering1, E. Csanadi2, B. Gesierich3, E. Jouvent4, D. Hervé5, S. Seiler6, B. Belaroussi7, S.
Ropele8, R. Schmidt9, H. Chabriat10, M. Dichgans11
Institute for Stroke and Dementia Research, University of Munich, Munich, GERMANY1,
Department of Neurology, University of Munich, Munich, GERMANY2, Institute for Stroke and
Dementia Research, University of Munich, Munich, GERMANY3, Department of Neurology, CHU
Lariboisière, APHP, Paris, FRANCE4, Department of Neurology, CHU Lariboisière, APHP, Paris,
FRANCE5, Department of Neurology, Medical University of Graz, Graz, AUSTRIA6, Bioclinica
SAS, Lyon, FRANCE7, Department of Neurology, Medical University of Graz, Graz, AUSTRIA8,
Department of Neurology, Medical University of Graz, Graz, AUSTRIA9,Department of Neurology,
CHU Lariboisière, APHP, Paris, FRANCE10, Institute for Stroke and Dementia Research, University
of Munich, Munich, GERMANY11
Background: The mechanisms of cerebral small vessel disease (SVD) are incompletely understood.
The pathological processes underlying white matter hyperintensities (WMH) and lacunes are of
growing interest since small vessel disease has been identified as the major cause of vascular cognitive impairment.
Methods: We analyzed the distribution and spatial relationships of incident lacunes and WMH in a
large cohort of subjects with pure small vessel disease. We followed 276 patients with CADASIL
over a total of 633 patient years. Using difference images and Jacobian maps from registered T1 images we identified 104 incident lacunes. The spatial relationships with WMH were evaluated using a
visual rating scale on FLAIR images. The vascular topology was taken into account by comparison
with an atlas of the cerebral microvasculature. Furthermore, we added cross-sectional data from a
cohort with age-related, sporadic small vessel disease (n=588).
Results: The main findings can be summarized as follows: The majority of incident lacunes developed at the edge of a WMH. This pattern was also found for prevalent lacunes (n=14) in age-related
small vessel disease. Most incident lacunes developed proximal to a white matter hyperintensitiy
with regard to the anatomy of perforating vessels. Lesion prevalence maps across different disease
stages showed a spread of lesions from the periventricular to subcortical regions in both inherited
and age-related SVD.
Conclusion: The link between WMH and lacunes regarding their spatial relationship argues for a
common, chronically advancing process underlying both WMH and lacunes. This process seems to
start in the periventricular vascular end zone and spread converse to the blood flow direction along
perforating arteries.

London, United Kingdom 2013
443 Small vessel stroke and white matter disease
Premature white matter changes on brain imaging in relation to ischaemic stroke subtypes:
population-based case-control study
L.-X. Li1, M. Simoni2, W. Küker3, U.G. Schulz4, S. Christie5, G.K. Wilcock6, P.M. Rothwell7

444 Small vessel stroke and white matter disease
Skin microvascular function is impaired in patients with small vessel disease stroke but not in
patients with large vessel disease stroke when compared to healthy controls.
S. Elyas1, D. Adingupu2, C. Thorn3, P.E. Gates4, A.C. Shore5, W.D. Strain6

Stroke prevention research Unit,Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM1, Stroke prevention
research Unit, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM2, Department of Neuroradiology, John Radcliffe
Hospital, Oxford, UK, Oxford, UNITED KINGDOM3, Stroke prevention research Unit, Nuffield
Department of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, UK, Oxford,
UNITED KINGDOM4, Nuffield Department of Clinical Medicine, John Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM5, Nuffield Department of Clinical Medicine, John
Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM6, Stroke prevention research Unit, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of
Oxford, UK, Oxford, UNITED KINGDOM7

Exeter University Medical School, Exeter, UNITED KINGDOM1, Exeter University Medical
School, Exeter, UNITED KINGDOM2, Exeter University Medical School, Exeter, UNITED KINGDOM3, Exeter University Medical School, Exeter, UNITED KINGDOM4, Exeter University Medical School, Exeter, UNITED KINGDOM5, Exeter University Medical School, Exeter, UNITED
KINGDOM6

Background: The pathogenesis of cerebral small vessel disease (SVD) is not entirely clear. Individuals with healthy microvascular responses respond to temporary ischaemic insults by increasing
blood flow in the affected vascular bed to allow optimal oxygen and nutrients delivery and quicker
recovery of the ischaemic tissue. We hypothesised that patients with cerebral SVD stroke would
have an attenuated microvascular response to ischaemia compared to healthy controls, and that this
would not be seen in those with large vessel disease stroke (LVD).
BACKGROUND: Cohort studies show that white matter changes (WMC) on brain imaging are
Methods: 41 SVD patients, 44 LVD patients and 57 age and sex matched healthy controls were reassociated with an increased risk of ischaemic stroke. However, although WMC are most frequent
cruited. Skin reactive hyperaemia of the foot was induced using a 4 minute arterial occlusion of the
in lacunar stroke it is uncertain how this association varies with age and, in the absence of comankle. Perfusion was recorded using laser Doppler fluximetry. Peak flux response, time to peak reparisons with normal controls, whether WMC are also more frequent than expected in other stroke
sponse (TTP) and duration of hyperaemia were recorded.
subtypes. We compared the frequency and severity of WMC in different aetiological subtypes of
Results: Peak response post ischaemia was lower in SVD patients compared to healthy controls (68
TIA and ischaemic stroke versus healthy controls. METHODS: In a population-based case-control
flux units (95%CI 58-79) vs. 85 (74-97) respectively, p=0.03). There was no difference in peak restudy of incident TIA/stroke patients (Oxford Vascular Study) and healthy age-matched controls
sponse between LVD patients vs. healthy controls (75 (65-86) vs. 85 (74-97) respectively, p=0.2).
(Oxford Projects to Investigate Memory and Ageing Study), we evaluated the presence and severity There was no difference in TTP between controls, SVD & LVD (14s (13-16), 14s (12-16) and 16s
of WMC on CT and MRI brain imaging using modified Blennow/Fazekas scale and ARWMC scale. (14-19) respectively, ANOVA=0.23).
Age-specific prevalence and severity of WMC in cases vs. controls was stratified by aetiological
Patients with SVD had a shorter hyperaemia duration compared to healthy controls (130s (95% CI
subtype (TOAST). RESULTS: Among 1765 incident TIA/stroke cases and 358 controls, WMC were 110-153) vs. 172s (148-199) respectively, p=0.018). There was no difference in hyperaemia duraevaluated with CT brain imaging in 1453 cases and 313 controls and with MRI brain imaging in 562 tion between LVD patients and healthy controls (148s (127-172) vs. 172s (148-199) respectively,
cases and 131 controls. After adjustment for age, sex and hypertension, moderate-to-severe WMC
p=0.13).
(ARWMC scale) were more frequent in lacunar events than in controls (OR: 2.93, 95%CI1.86-4.62, Conclusion: Patients with SVD stroke have attenuated systemic microvascular responses to ischp<0.0001) but not in large artery (1.45, 0.87-2.41), cardioembolic (0.99, 0.65-1.51) or undetermined aemia compared to healthy controls. This attenuation in microvasuclar function is not seen in those
(1.02, 0.69-1.51) subtypes. The association with lacunar events decreased with age (<75 years with LVD stroke. This is in keeping with the hypothesis that cerebral SVD is a manifestation of sys4.50, 1.93-10.45; 75-84 - 3.99, 1.97-8.06; ≥85 -1.23, 0.40-3.73). Results were consistent for other
temic microvascular dysfunction rather than a local disease.
WMC scales and for MRI and CT separately. CONCLUSIONS: In the first such case-control study,
WMC were strongly associated with lacunar TIA and stroke at younger ages, suggesting a shared
aetiology that does not appear to be explained by traditional risk factors. In contrast, WMC did not
appear to indicate an increased susceptibility to acute ischaemic events of non-lacunar aetiology.
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445 Small vessel stroke and white matter disease
Atypical ischaemia in CADASIL patients.
F.C. Moreton1, K.W. Muir2
University of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, UNITED KINGDOM2
Background:
Stroke and TIA are characteristic of the inherited small vessel disease CADASIL, occurring in up to
85% of patients. Strokes are typically subcortical and present most frequently as lacunar syndromes.
Territorial infarcts have been described very rarely. We aimed to establish their frequency in a CADASIL population.
Methods:
We reviewed clinical records of confirmed CADASIL patients attending a specialist clinic. The most
recent MRI brain scans were reviewed where available, as were older scan reports. Scheltens score
and the presence of microbleeds, lacunar infarcts and brainstem abnormalities were recorded where
possible.
Results:
Of 105 subjects from 49 pedigrees, 64 (61%) had a history of stroke or TIA, with 130 events reported (median 1; range 1-8) of which 31 were diagnosed as lacunar stroke, 25 TIAs, 2 haemorrhages,
and 63 not stated. 86/105 had a subsequent MRI scan or report available.
In subjects with a history of stroke, MRI demonstrated lacunes in 41/42 compared to 15/35 without
stroke (p <0.01). Scheltens score was higher in those with a history of stroke (mean 38 +/- SD9.6 v
30 +/- 12.8; p <0.01).
7 unrelated patients (aged 18-63 years) had non-lacunar infarcts, affecting cerebellar watershed
(2), single (2) or multiple acute (1) cortical sites, PICA territory (1) and complete basal ganglia (1).
Compared to the 33 patients with subcortical stroke, Scheltens score was lower (mean 31+/- SD12
v 39 +/- 9) but there were no differences in age, presence of other radiological features or vascular
risk factors.
Conclusions:
Subcortical ischaemic events were most common clinically and radiologically, but 7% of patients
had cortex, large artery territorial or watershed infarcts on MRI. These patients had lower Scheltens
scores but otherwise no difference in risk factor profile. Whether these represent coincidental, unrelated events or are related to the vasculopathy causing CADASIL is unknown.
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446 Small vessel stroke and white matter disease
Cerebral white matter disease is associated with elevated levels of glycated hemoglobin in
acute ischemic stroke patients
M. Rozanski1, T.B. Richter2, U. Grittner3, M. Endres4, J.B. Fiebach5, G.J. Jungehulsing6

447 Small vessel stroke and white matter disease
An impaired baroreflex may mediate hypotension-induced borderzone lacunar stroke
D.J. Ryan1, C. Finucane2, O. Mahon3, R.A. Kenny4, J.A. Harbison5

Stroke Department, St. James Hospital, Dublin, IRELAND1, Medical Gerontology, Trinity ColCenter for Stroke research Berlin (CSB), Department of Neurology Charité, Berlin, GERMA- lege Dublin, Dublin, IRELAND2, Stroke Department, St. James Hospital, Dublin, IRELAND3, Falls
NY1, Center for Stroke research Berlin (CSB), Berlin, GERMANY2, Center for Stroke research Ber- and Blackouts unit, St. James Hospital, Dublin, IRELAND4, Stroke Department, St. James Hospital,
lin (CSB), Berlin, GERMANY3, Center for Stroke research Berlin (CSB), Department of Neurology Dublin, IRELAND5
Charité, Berlin, GERMANY4, Center for Stroke research Berlin (CSB), Berlin, GERMANY5, Center for Stroke research Berlin (CSB), Department of Neurology Charité, Berlin, GERMANY6
White matter infarction is caused by small vessel disease, however, blood pressure variability may
also contribute. The white matter is perfused by narrow blood vessels and is vulnerable to sudden
Background: To investigate the association of cerebral white matter disease (WMD) with cerebral
flow changes, particularly in the border-zone regions (corona radiata). We investigated whether pamicrobleeds (CMB) on MRI, laboratory findings and vascular risk factors in consecutive first acute
tients with border-zone infarcts (BZI) demonstrated more blood pressure (BP) variability than those
ischemic stroke (AIS) patients.
with basal ganglia infarcts (BGI).
Methods: AIS patients underwent MRI &#8804;24 hours after stroke onset and follow-up on day 2. All patients between October 2011 and May 2012, in sinus rhythm, that exhibited an acute DWI
WMD was scored on FLAIR according to the Wahlund score (WS). Number of CMB on T2* MRI, positive lacunar infarct on MRI, were prospectively recruited. All underwent phasic beat-to-beat BP
vascular risk factors and laboratory parameters were assessed. Univariate and multivariate logistical assessment during 5 minutes resting, 6 weeks after their stroke. Spontaneous measures of baroreflex
regression analyses were used.
sensitivity were derived according to the sequence method allow up-events and down-events was
Results: We included 512 patients with first AIS; mean age 68.5 (SD 13.2), 192 female, median
and total baroreflex sensitivity to be estimated. Spectral analysis was applied to derive low-frequenNIHSS on admission 3 (IQR: 1-6), median WS 4 (IQR: 2-9). WMD was present in 460 (89.8%) pa- cy (LF) and high-frequency (HF) components of BP variability.
tients. CMB’s on T2* MRI were found in 134 (26.2%) patients. In univariate analysis, age, arterial
In total, 23 acute lacunar infarcts were recruited, 10 border-zone and 13 basal ganglia. The mean age
hypertension (HTN), reduced estimated glomerular filtration rate (eGFR), elevated glycated hemoin the BZI group was 71.6 years and in the BGI group was 66.4 years (p=0.3). The baseline BP was
globin (HbA1c) levels, and presence of CMB were significantly associated with WMD (p<0.05). In equal in both groups 151/76 and 147/76 mmHg (p=0.6). BRS was impaired in the BZI group, commultivariate analyses, age, hypertension, CMB, and higher levels of HbA1c (p<0.05) remained inde- pared with the BGI group (4.27 and 7.6, p=0.04). In addition the down the BRS_down component,
pendently associated with WMD.
was impaired in the BZI group (3.88 and 8.6, p=0.01), which indicates hypotension uncompensated
Conclusion: Among the known risk factors higher levels of HbA1c were associated with cerebral
by heart rate. BP low-frequency variability was higher in the BZI group (2335 and 1446, p=0.05).
WMD in stroke patients and may suggest that hyperglycemia plays an important role in the pathoBP high-frequency variability was equal in both groups.
physiology of WMD.
Baroreflex sensitivity is blunted in patients with borderzone lacunar infarcts, particular the BRS_
down component, which suggests impaired heart rate response to hypotension. As the borderzones
are flow-vulnerable regions, infarction may have arisen from hypotension even though these patients
they do not have severe carotid disease.
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448 Small vessel stroke and white matter disease
Predictors of natural trajectories in walking-speed over time in patients with age-related white
matter change: Grouping patients in homogenous clusters of change using latent class growth
analysis
S.H. Kreisel1, C. Blahak2, H. Bäzner3, M.G. Hennerici4
Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY1, Department of Neurology, Universitätsmedizin Mannheim, University of
Heidelberg, Mannheim, GERMANY2, Department of Neurology, Klinikum Stuttgart, Bielefeld,
GERMANY3, Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg,
Mannheim, GERMANY4
Background: The natural course of age-related white matter change (ARWMC) is heterogenous
given varying lesion volume and patterns, and diverse comorbidities. Being able to algorithmically
group patients into more homogenous categories of recovery or deterioration - without prior data assumptions - could aid patient counseling and help in choosing interventions.
Methods: The Leukoaraiosis And DIsability Study (LADIS) is a European multicenter study having
ascertained 639 subjects with ARWMC with a follow-up period of three years. Numerous clinical
parameters, including walking-speed were measured multiple times. While an association with the
severity of ARWMC has been shown, the large variability of trajectories remains unexplained. Latent class growth analysis (LCGA) is a statistical procedure that assumes that individuals are not
necessarily drawn from a homogenous population, but are rather a heterogeneous mixture of different subcohorts. It can be understood as a longitudinal cluster analysis. LCGA was applied to the
LADIS dataset to extract groups of patients with similar temporal trajectories of change in walking
speed over time – and characterizing these subcohorts in respect to predictors such as the degree of
ARWMC, age and comorbidities.
Results: The best solution gave three distinct trajectory clusters – most patients (64.89%) did not
show change in walking-speed over time, a smaller group deteriorated (25.73%), the rest improved.
Group membership is best related to walking-speed at baseline and age, next to a set of comorbidites
including mood disorders, prior osteoarthritis and chronic pain. Severity of ARWMC did not differentiate the group staying stable from those deteriorating.
Conclusion: Patients are grouped primarily according to their initial impairment in walking-speed,
and other diverse factors. Though the individual’s ARWMC severity influences trajectory cluster
membership, it is not its primary predictor.
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449 Small vessel stroke and white matter disease
Is radiological evidence of small vessel disease on presentation associated with longer term recovery from acute stroke? Analysis of a UK comprehensive stroke centre cohort
T. Slater1, P. Tyrrell2, S. Hulme3, G. Potter4, A. Parry-Jones5

450 Small vessel stroke and white matter disease
Clinical, familial, and neuroimaging characteristics of “CADASIL-like” patients
S. Nannucci1, F. Pescini2, S. Bianchi3, B. Bertaccini4, I. Donnini5, R. Valenti6, V. Rinnoci7, M.T.
Dotti8, A. Federico9, D. Inzitari10, L. Pantoni11

University of Manchester, Manchester, UNITED KINGDOM1, University of Manchester, Manchester, UNITED KINGDOM2, University of Manchester, Manchester, UNITED KINGDOM3, Salford Royal NHS Foundation Trust, Manchester, UNITED KINGDOM4, University of Manchester,
Manchester, UNITED KINGDOM5

Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY1, Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY2, Department of Neurological and Behavioural Sciences, University of Siena, Siena, ITALY3,
Department of Statistics “G. Parenti”, University of Florence, Florence, ITALY4, Department of
Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY5, Department of
Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY6, Department of
Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY7, Department of
Neurological and Behavioural Sciences, University of Siena, Siena, ITALY8, Department of Neurological and Behavioural Sciences, University of Siena, Siena, ITALY9,
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY10,
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY11

Background: Cerebral small vessel disease encompasses lacunar infarction and leukoaraiosis. Leukoaraiosis is found on initial imaging in many acute stroke patients. We examined the association
between leukoaraiosis at presentation and functional outcome, both in terms of disability and identified patient needs, at 6 months post-stroke.
Methods: Consecutive acute stroke patients admitted to our stroke centre over a 6 month period
were identified. Premorbid health status, stroke severity and in-patient management were recorded
for each patient. Leukoaraiosis was retrospectively assessed on admission CT imaging using the
Age-Related White Matter Change scale. Binary logistic regression then tested the association of
leukoaraiosis with disability or death (modified Rankin Scale mRS>2) and with patient needs (identified by Greater Manchester Stroke Assessment Tool GM-SAT) at 6 months post-stroke.
Results: 153 stroke patients were included with a 56.2% (n=86) follow-up (alive (n=55) or deceased (n=31)) at 6 months. Reasons for non follow-up included declined reviews, out of area patients and data not collected. Leukoaraiosis was associated with disability. (Odds Ratio=1.16, 95%
CI 1.02 to1.32.) Adjusted for age, stroke severity and premorbid health status this significance
fell. (OR=1.24, 95% CI 0.99 to 1.54.) Functional outcome was available for 45.1% of survivors. In
these patients, leukoaraiosis was also associated with impaired activities of daily living. (Adjusted
OR=1.41, 95% CI 1.00 to 1.39.) Mortality was increased in patients within the top 50% of leukoaraiosis (Kaplan-Meier Analysis p=0.004).
Conclusion: This study indicates that leukoaraiosis may impair recovery after stroke. A larger study
may extract this independent influence from ist confounding variables of age, stroke severity and
pre-morbid health. Increasingly needed for the NHS Commissioning Outcomes Framework, assessing functional outcome will remain difficult in such cohort studies.

Background: CADASIL (Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts
and Leukoencephalopathy) is an inherited disease caused by NOTCH3 gene mutations. Performing NOTCH3 gene analysis in patients with suspicion of CADASIL, a considerable number of patients results to be without pathogenic NOTCH3 mutations (“NOTCH3-negative” patients). Some
of them present with a phenotype that closely resembles that of CADASIL (“CADASIL-like” patients). Objective: To define the phenotype of “CADASIL-like” patients as part of an ongoing study
aimed at characterizing them from the genetic point of view. Methods: During the years 2002-2012,
we performed NOTCH3 gene analysis (exons 2-23) in 117 probands. To identify patients without
NOTCH3 gene mutations who could be more specifically defined as “CADASIL-like”, we selected
those with a score ≥15 on the recently developed CADASIL screening scale (Pescini et al., Stroke
2012;43:2871-2876). Results: We diagnosed CADASIL in 25 patients (21%). Applying the CADASIL scale on the remaining patients who had all data available, 34 patients (age 57.6 +/- 16.0
years) were defined as “CADASIL-like” and 34 (age 50.4 +/- 17.4 years) as “NOTCH3-negative”.
Comparing clinical, familial, and neuroimaging features, some characteristics were significantly
(p<0.05) more frequent in “CADASIL-like” patients: cognitive impairment (65 vs 27%), severe
leukoencephalopathy (85 vs 44%), involvement of temporal pole (79 vs 29%) and external capsule
(100 vs 21%), subcortical infarcts (91 vs 53%), and arterial hypertension (79 vs 56%). Conclusions:
This is a first step to better characterize a group of patients with a “CADASIL-like” phenotype. This
group of patients might be heterogeneous from the genetic point of view. The role of alterations of
NOTCH3 gene on exons other than 2-23 or on introns, some of which are emerging also in our patients, remains to be further assessed. Furthermore, other genes could be involved to cause a CADASIL-like phenotype.
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451 Small vessel stroke and white matter disease
Comparison of clinical, functional and cognitive features between two groups of patients with
MCI of degenerative or vascular origin. Preliminary data from the “Investigation on MCI
Study”.
R. Valenti1, E. Salvadori2, A. Del Bene3, S. Padiglioni4, A. Ginestroni5, B. Nacmias6, L. Pantoni7,
L. Bracco8, M. Mascalchi9, S. Sorbi10, D. Inzitari11
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, Italy,
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Sciences, University of Florence, Florence, Italy, Florence, ITALY4, Department of Neurological
and Psychiatric Sciences, University of Florence, Florence, Italy, Florence, ITALY5, Department of
Neurological and Psychiatric Sciences, University of Florence, Florence, Italy, Florence, ITALY6,
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, Italy, Florence, 7, Department of Neurological and Psychiatric Sciences, University of Florence, Florence, Italy, Florence, ITALY8, Department of Neurological and Psychiatric Sciences, University of Florence,
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Background: Mild cognitive impairment (MCI) is a transitional status between the cognitive decline
of normal aging and dementia, and can be supported by different types of brain lesions (vascular or
atrophic). Clinical and neuropsychological markers differentiating between the two conditions are
still incompletely elucidated. Objective: We aimed to study clinical and cognitive factors selectively differentiating degenerative (deg-MCI) from vascular MCI (vas-MCI). Methods: To be included,
patients have to be classified as affected by MCI (Winblad criteria) with evidence on MRI of white
matter changes of moderate to severe degrees for the vas-MCI, or cortical atrophy of moderate to
severe degrees for the deg-MCI. Two groups of MCI patients, matched by age and gender, underwent an extensive clinical, mood, and neuropsychological assessment. Results: We enrolled 60 patients: 30 deg-MCI and 30 vas-MCI. Family history of dementia was significantly more prevalent
in the deg-MCI group (67% vs 33%, p=.019), while hypercholesterolemia (13% vs 67%, p<.001),
heart disease (3% vs 27%, p=.026), stroke (3% vs 37%, p=.002), migraine (23% vs 53%, p=.033),
psychiatric disorders (40% vs 73%, p=.018), gait disorders (10% vs 70%, p<.001), and urinary disturbances (20% vs 50%, p=.029) were more common in the vas-MCI group. Controlling for education, functional status, cognitive performance and depression, the logistic regression model showed
that story recall test resulted independently associated with deg-MCI (OR=1.9; 95% CI=1.3-3.0,
p=.003), while depression severity with vas-MCI (OR=9.5; 95% CI=1.1-85.8, p=.045). Conclusion:
Family history for dementia, vascular risk factors, and gait and urinary disturbances are confirmed to
be distinctive features of deg-MCI and vas-MCI. The strongest differential markers are a deficit of
episodic memory and depressive disturbance. This information may be useful to the setting of clinical-functional screening of patients with different MCI types.
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452 Small vessel stroke and white matter disease
The association of the Average Real Blood Pressure Variability with MRI markers of cerebral
small vessel disease in first-ever lacunar stroke patients
P. Klarenbeek1, R.J. van Oostenbrugge2, J. Staals3
Maastricht University Medical Centre, Maastricht, THE NETHERLANDS1, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS2, Maastricht University Medical Centre,
Maastricht, THE NETHERLANDS3
Background
In recent years, much research has been performed regarding blood pressure (BP) indices that are
derived of ambulatory BP monitoring. Especially BP variability has gained much attention. Variability is often quantified by the standard deviation (SD) of measurements. A novel measure of BP
variability is the average real variability (ARV). It predicts future cardiovascular events and is associated with target organ damage in kidney or heart. However data about the association of ARV with
cerebral damage, in particular MRI markers of cerebral small vessel disease (a BP related vasculopathy) are lacking.
Methods
We performed 24-hour ambulatory BP monitoring and brain MRI in 129 first-ever lacunar stroke
patients. BP variability was measured by SD and ARV, both derived from the 24-hour BP data. In logistic regression analyses, we investigated the association of SD and ARV (both as continuous variables and in tertiles) with the presence of different MRI markers of cerebral small vessel disease.
Results
Asymptomatic lacunar infarcts, white matter lesions, enlarged basal ganglia perivascular spaces and
deep cerebral microbleeds were present in 82 (63%), 41 (32%), 83 (64%) and 24 (19%) patients respectively. 24-hour systolic and diastolic BP levels were associated with the presence of asymptomatic lacunar infarcts, enlarged perivascular spaces and deep cerebral microbleeds, but not with white
matter lesions. Systolic and diastolic SD and ARV were not associated with any of the MRI markers
of cerebral small vessel disease.
Conclusion
We found no association of 24-hour BP variability, calculated as ARV or SD, with MRI markers of
cerebral small vessel disease. Our study suggests that 24-hour BP variability has no additional value
over standard 24-hour BP in cerebral small vessel disease, although results might have been influenced by use of antihypertensives that influence variability.

London, United Kingdom 2013
453 Small vessel stroke and white matter disease
The Ambulatory Arterial Stiffness Index is not associated with markers of cerebral small vessel disease in first-ever lacunar stroke patients
P. Klarenbeek1, R.J. van Oostenbrugge2, J. Staals3

454 Small vessel stroke and white matter disease
Do reduced leptomeningeal collaterals in humans result in leukoaraiosis, lacunes and brain atrophy?
V. Nambiar1, O. Volny2, S.I. Sohn3, M. Goyal4, A.M. Demchuk5, B.K. Menon6

Maastricht University Medical Centre, Maastricht, THE NETHERLANDS1, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS2, Maastricht University Medical Centre,
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University of Calgary, Calgary, CANADA1, University of Calgary, Calgary, CANADA2,
Keimyung University, Daegu, SOUTH KOREA3, University of Calgary, Calgary, CANADA4, University of Calgary, Calgary, CANADA5, University of Calgary, Calgary, CANADA6

Background
In recent years, the ambulatory arterial stiffness index (AASI) was introduced as a novel measure
representing the dynamic relationship between systolic and diastolic blood pressure (BP). Although
it was introduced as a measure of arterial stiffness, the exact pathophysiological background of
this index remains unclear. This measure consistently predicts cardiovascular outcome (especially
stroke) and is associated with target organ damage in kidney and heart. Because of the association
with microvascular damage in other organs we hypothesized that AASI would be associated with
markers of cerebral small vessel disease on brain MRI in lacunar stroke patients.
Methods
We performed 24-hour ambulatory BP monitoring and brain MR in 129 first-ever lacunar stroke patients. AASI was defined as 1 minus the regression slope of diastolic on systolic BP values derived
from the 24-hour BP data. In logistic regression analyses, we investigated the association of the
AASI (as a continuous variables and in tertiles) with the presence of different MRI markers of cerebral small vessel disease.
Results
Asymptomatic lacunar infarcts, white matter lesions, enlarged basal ganglia perivascular spaces and
deep cerebral microbleeds were present in 82 (63%), 41 (32%), 83 (64%) and 24 (19%) patients respectively. 24-hour systolic and diastolic BP levels were associated with the presence of asymptomatic lacunar infarcts, enlarged perivascular spaces and deep cerebral microbleeds, but not with white
matter lesions. AASI was associated with white matter lesions in unadjusted analyses, but not after
correction for age and sex. The other MRI markers were not associated with AASI.
Conclusion
We found no association of the AASI with MRI markers of cerebral small vessel disease. A possible
explanation is that other factors, such as systemic vascular resistance, influence AASI. Our study
suggests that AASI has no added value over standard 24-hour BP monitoring in cerebral small vessel disease.

Introduction: We seek to identify if reduction in leptomeningeal collaterals results in leukoaraiosis,
lacunar disease and brain atrophy. In addition, we seek to explore an association between amyloid
angiopathy and reduced leptomeningeal collaterals.
Methods: Data are from the Keimyung Stroke Registry. Consecutive patients with M1 segment middle cerebral artery (MCA) ± intracranial internal carotid artery (ICA) occlusions on baseline CT-angiography (CTA) from May 2004 to July 2009 were included. Only patients with baseline CTA and
MRI (FLAIR, T1 and GRE) were included in the current study. Two raters assessed leptomeningeal
collaterals on baseline CTA by consensus, using a previously validated regional leptomeningeal score (rLMC). Brain volume=[(FLAIR hemispheric volume – FLAIR intraventricular volume)
/ (Total intracranial volume on CT)], volume of periventricular hyperintensity on FLAIR (PVH),
number of lacunes (T1) and microbleeds (GRE) were assessed by consensus, blinded to collateral
assessment. Brain volumes were measured using Quantomo and data analyzed using Stata 12.1.
Results: Baseline characteristics (n=120) were: mean age 67.3 years, median baseline NIHSS 14
(IQR 10) and median stroke symptom onset to CTA 118.5 minutes (IQR 117). There was a significant difference in PVH in those with poor collateral status vs. those without (median volume 7. 5 ml
vs 4.4 ml, p=0.04). No difference was noted in brain volume, number of lacunes or number of microbleeds by collateral status. (Table 1) Nonetheless, we noted significant correlation between brain
volume, PVH and number of lacunes. (Table 2) Cerebral microbleeds were not associated with collateral status, PVH, brain atrophy and lacunes.
Conclusion: Our results establish an association between poor collateral status and leukoaraiosis.
Correlation between leukoaraiosis, brain atrophy and number of lacunes points towards a common
pathophysiological mechanism with reduced collateral status potentially being causal.
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Table 1: Imaging parameters measuring leukoaraiosis, brain atrophy, number of lacunes and number
of microbleeds stratified by collateral status.

Volume of periventricular hyperintensity (median, IQR in ml)
Brain volume (median, IQR as
ratio)
Number of Lacunes (median,
IQR)
Number of microbleeds(median,
IQR)

Good Collateral Status

Poor Collateral
Status

p
value

7.5(2.7-10) 4.4(1.7-7.5)
0.74(0.70.77)
0.72(0.7-0.75)

0.04

0(0-1)

0(0-1)

0.56

0(0)

0(0)

0.42

Dongguan People’s Hospital, Dongguan, CHINA1, Dongguan People’s Hospital, Dongguan, CHINA2, the Chinese University of Hong Kong, Hong-Kong, HONG-KONG3, the Chinese University
of Hong Kong, Hong-Kong, HONG-KONG4

0.18

Table 2: Correlation matrix of variables mentioned in text (p values in brackets are after correction
for multiple comparisons by using the method of Sidak)

Volume of
periventricular
hyperintensity
Brain volume (ratio)
Number
of lacunes
Number
of microbleeds
Age

Volume of periventricular Brain volu- Number of lacu- Number of
hyperintensity me (ratio)
nes
microbleeds

Age

1
negative
0.35(0.002)
0.43(0.0001)
0.11(0.92)
0.52 (<0.001)

1
negative
0.31 (0.01)
0.08 (0.99)
negative 0.55
(<0.001)
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0.1 (0.91)
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0.27(0.04)

0.04(1)

455 Small vessel stroke and white matter disease
Hippocampal and amygdala size in patients with ischemic stroke: does small vessel disease
play a role?
Y.K. Chen1, W.M Xiao2, K.S. Wong3, W.K Tang4

1

Background
Regional brain atrophy is common in patients with ischemic stroke, which may arise from aging, as
well as ischemic lesions. The effect of small vessel disease (SVD) on the atrophy of the hippocampus and amygdala remains uncertain.
Methods
One hundred patients with ischemic stroke formed the study population. Automatic MRI segmentation was used to assess the volume of the hippocampus, amygdala, cortical grey matter (CGM) and
white matter lesions (WMLs). Logistic regressions were performed to find the predictors of smaller
standardized volumes of the hippocampus, amygdala and CGM.
Results
The mean age of these subjects was 69.0+/-8.7 years. Sixty-two (62.0%) of them were male. Eleven (11.0%) subjects had a history of prior stroke. The mean volumes of and ICV and CGM were
1446.82+/-173.62 and 574.12+/-75.31 cm3, respectively, yielding a CGM/ICV ratio of 0.397. The
mean volumes (sum of left and right side) of the hippocampus and amygdala were 7.36+/-0.91 and
2.81+/-0.42 cm3, respectively. The standardized volume of the hippocampus and the amygdala significantly correlate with WMLs volume (r=-0.523, P<0.001 and r=-0.442, P<0.001, respectively).
In the multivariate logistic regression of smaller standardized hippocampal volume, sex (male, odds
ratio [OR] =5.714, 95% C.I.= 1.754-18.519; P=0.04) and WMLs volume (OR= 1.896, 95% C.I.=
1.226-2.849, P=0.004) were significant predictors. For smaller standardized volume of amygdala,
age was the only significant correlate (OR=1.062, 95%CI=1.005-1.123; P=0.033) while WMLs volume showed only a trend (P=0.070) to be predictive of small volume. For smaller CGM, age and
male sex were the significant predictors.
Conclusions
Hippocampus may be vulnerable to SVD in patients with ischemic stroke. Hippocampal atrophy
may result from a combination of ischemic and degenerative pathologies.

London, United Kingdom 2013
456 Small vessel stroke and white matter disease
Relationship between advanced cerebral white matter lesions and parameters in ambulatory
blood pressure monitoring
H.S. Kwon1, W.H. Jho2, S.H. Kim3, H.T. Kim4, H.Y. Kim5, Y.B. Lee6, Y.S. Kim7
Hanyang University Hospital, Seoul, SOUTH KOREA1, Hanyang University Hospital, Seoul,
SOUTH KOREA2, Hanyang University Hospital, Seoul, SOUTH KOREA3, Hanyang University Hospital, Seoul, SOUTH KOREA4, Hanyang University Hospital, Seoul, SOUTH KOREA5,
Gachon University Gil Medical Center, Incheon, SOUTH KOREA6, Hanyang University Hospital,
Seoul, SOUTH KOREA7
Background: White matter lesions (WMLs) are a common finding in stroke patients. As hypertension and other vascular risk factors may involved in pathogenesis of WMLs, many studies have been
reported the association between WMLs and ambulatory blood pressure monitoring (ABPM) parameters. But little are known with hypertensive ischemic stroke patients. In addition, association between circadian pattern of BP parameters such as blood pressure variation, morning surge, nocturnal
dipping and WMLs are unclear yet. Methods: From August 2007 to July 2011, a total 188 hypertensive patients who had first-ever ischemic stroke within one week were included. Patients with severe
hypertension, secondary hypertension, life-threatening medical condition, night-shift working, use
of intravenous recombinant tissue-plasminogen activator and inadequate data were excluded. ABPM
was applied 1-2 weeks after the ictus. Advanced WMLs were defined as grade 2 and 3 in MRI according to Fazeka’s grading. The subjects were classified into two groups by the presence or absence
of advanced WMLs and ABPM parameters were compared. Results: Eighty-one (43%) subjects had
advanced WMLs. In univariate analysis, higher 24 hour, awake and sleep BP levels were continuously associated with advanced WMLs. In addition, increased 24 h pulse pressure and 24 h heart
rate were associated with advanced WMLs. However, circadian pattern of BP were not associated
with WMLs. After adjusting covariates, BP levels, 24 h pulse pressure (OR: 1.035, 95% CI: 1.0031.067) and 24 h heart rate (OR: 1.030, 95% CI: 1.000-1.061) were independently associated with
advanced WMLs. (Table 1) Conclusion: Cerebral WMLs were associated with increased BP, pulse
pressure and hear rate. Increased heart rate and pulse pressure may rise the stress of small vessel
wall and increase reactive oxygen species. Beyond increased BP, pulse pressure and heart rate also
deserve more attention in predicting WMLs.
Figure 1. Scatter plots of WMLs volume and the hippocampus, amygdala and CGM volume
Table 1. Logistic regression analysis of lower volumes of thehippocampus, amygdala and the cortical grey matter (CGM).
Variables

Age
Sex (male)
Std. WMLs volume
Old infarcts
volume
History of smo-

Lower hippocampal vo-

Lower amygdala

p
0.098

lume
OR (95%C.I.)
1.060

volume
p
OR (95%C.I.)
0.033
1.062

0.004

(0.989-1.135)
5.714

(1.005-1.123)
--

0.004

(1.754-18.519)
1.869

0.139

(1.226-2.849)
2.919

0.574

(0.706-12.074)
0.701

king

(0.220-2.230)

-0.070

1.042

--

(0.997-1.090)
--

--

--

Lower CGM volume
p
<0.001

OR (95%C.I.)
1.123

0.001

(1.055-1.195)
6.173

0.317

(2.105-18.182)
0.903

0.204

(0.740-1.103)
1.151

0.661

(0.926-1.431)
0.795

Table 1 Multiple logistic regression analysis of potential risk factors for advanced white matter lesions
Unadjusted OR

24 hr SBP

1.052 (1.027 - 1.077)

24 hr heart rate

1.030 (0.999 - 1.061)

24h pulse pressure

1.051 (1.021 - 1.082)

Model 1

p

1.050 (1.025 1.076)
1.030 (0.998 1.062)
1.045 (1.008 1.083)

< 0.001
0.065

Model 2

p

1.041 (1.006 1.078)

0.022

0.017

p for multivariate models; SBP, systolic blood pressure
Data are presented as odds ratios (95% confidence interval)
Model 1: Adjusted for age, diabetes mellitus and anti-hypertensive use
Model 2: Additionally adjusted for 24 hr BP

(0.285-2.217)

CGM= cortical grey matter; Std. WMLs volume = Standardized white matter lesions volume;
OR=odds ratio.
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A study of endothelial dysfunction in relation to diffusion tensor imaging whole brain histogram analysis and clinical picture in CADASIL
F. Pescini1, G. Chiti2, L.N. Mazzoni3, L. Fedeli4, S. Busoni5, A.M. Gori6, B. Giusti7, F. Cesari8, M.
Moretti9, S. Chiti10, L. Ciolli11, R. Valenti12, S. Nannucci13, L. Pantoni14, D. Inzitari15
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EFFECT OF ATORVASTATIN ON THE LEVEL OF CIRCULATING ENDOTHELIAL
PROGENITOR CELLS IN ACUTE LACUNAR STROKE
L. Anatskaia1, N. Goncharova2, G. Khulup3
The Republic Research &Practical Center of Neurology and Neurosurgery, Minsk, BELARUS1, The Republic Research & Production Center for Transfusiology and Medical Biotechnologies,
Minsk, BELARUS2, The Republic Research & Production Center for Transfusiology and Medical
Biotechnologies , Minsk, Belarus, Minsk, BELARUS3

Background and Purpose: Endothelial progenitor cells (EPCs) promote angiogenesis of small cerebral vessels and could save as a marker of neovascularization after lacunar stroke. Several experimental and clinical studies have suggested, that statins mobilize EPCs after stroke. We aimed to determine numbers of circulating EPCs in acute lacunar infarctions (LI) resulting from cerebral small
vessel disease (CSVD). Methods: The level of circulating EPCs (expression markers: CD31/CD34/
CD146, CD31/CD34/CD144, CD31/CD34/KDR, CD31/CD34/FLT1, CD36/CD34, CD31/vWF/
CD34, CD31/CD133/CD34, CD31/CD45/CD34) were examined using flow cytometry at 48 hours
and after 7 days of treatment in control group of patients with LS and CSVD receiving standard
therapy without Atorvastatin (n =22, a mean age of 62,2 ±15,4 years), and in main group of patients
with LS and CSVD (n=17, a mean age of 61,2±17,6 years) treated with Atorvastatin 20 мг, once
in 20 healthy volunteers. Results: An increased levels of cell, bearing the earliest EPCs markers
KDR+, CD144+, р<0,05 after 7 days of atorvastatin treatment were reviled in main group of patints.
Reduction in the number of cells bearing CD36 + and vWF + markers, p <0.05, on the 7th day of
atorvastatin treatment compared to the results of free atorvastatin therapy, indirectly reflected the decline tendency to thrombosis due to endothelial repair and angiogenesis. After atorvastatin treatment
CD34+ expression level according to MIF value was increasing at 1.3 times, р<0,001.The increase
in the proportion of EPCs with the phenotype of CD34+CD146+ end CD34+CD144+, p<0.05, after
Background: Endothelial dysfunction (ED) could have a role in modulating phenotype in CADA7 days of atorvastatin treatment may indicate an increase in the degree of functional activity of the
SIL. Microstructural brain alterations may be evaluated by diffusion tensor imaging (DTI) and are
EPCs involved in ndothelial repair and angiogenesis. Conclusion: The results of our study indicate
associated with white matter changes (WMC) on conventional MRI and cognitive decline. Methods: the high potential of atorvastatin in the mobilization of EPCs in acute LS resulting from CSVD and
We studied the associations between ED biomarkers, cognitive performances, apparent diffusion
stimulation endothelial repair and angiogenesis. The study of individual subgroups of EPCs may becoefficient (ADC) and fractional anisotropy (FA) whole brain histograms in 23 CADASIL patients.
come the basis for understanding the processes of endothelial dysfunction and recovery after acute
Endothelial progenitor cells (EPCs) (positive for CD34/KDR, CD133/KDR, CD34/CD133/KDR)
lacunar stroke resulting from CSVD.
and circulating progenitor cells (CPCs) (positive for CD34, CD133, CD34/CD133) were measured
in peripheral blood by flow cytometry. Serum von Willebrand factor and thrombomodulin levels
were measured by ELISA. A cognitive battery was applied. ADC and FA maps were generated from
DTI data and examined in the whole brain excluding cerebellum, brainstem and cerebrospinal fluid.
WMC severity was evaluated applying the Fazekas scale on FLAIR sequences. Results: We found
significant associations between lower CPCs levels and higher mean-ADC (p=0.004), lower meanFA (p=0.006), higher Fazekas score (p=0.05) and worse cognitive performances. Higher mean-ADC
and lower mean-FA correlated with worse cognitive performances and higher Fazekas score. Age
correlated with all the previous variables. CADASIL patients with history of stroke had significantly
higher mean age, lower CPCs levels, higher mean-ADC and lower mean-FA than patients without
stroke. Analogous differences were found for patients with Fazekas score ≥4 vs. patients with Fazekas score <3. No association was found between the other ED markers and DTI data. Conclusion:
Pluripotent CPCs levels were related with age and more severe clinical and neuroimaging pictures.
Moreover, we confirm the association between both visible (on conventional MRI) WMC and microstructural brain damage (on DTI) and cognitive performances.
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Development and validation of a computational method to quantify perivascular spaces on
MRI in cerebral small vessel disease.
X. WANG1, M.C. Valdés Hernánde2, F.M. Chappell3, F.N. Doubal4, J.M. Wardlaw5

460 Small vessel stroke and white matter disease
The total burden of brain MRI markers of small vessel disease is associated with cognitive
function in patients with cerebral small vessel disease
M. Huijts1, A.A. Duits2, R.J. Van Oostenbrugge3, A.A. Kroon4, P.W. De Leeuw5, J. Staals6

School of Medicine and Veterinary Medicine, University of Edinburgh, Edinburgh, UNITED KINGDOM1, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED KINGDOM2, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED
KINGDOM3, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED
KINGDOM4, Brain Research Imaging Centre, University of Edinburgh, Edinburgh, UNITED
KINGDOM5

Maastricht University Medical Centre, Maastricht, THE NETHERLANDS1, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS2, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS3, Maastricht University Medical Centre, Maastricht, THE
NETHERLANDS4, Maastricht University Medical Centre, Maastricht, THE NETHERLANDS5,
Maastricht University Medical Centre, Maastricht, THE NETHERLANDS6

Introduction – White matter lesions (WMLs), asymptomatic lacunar infarcts, brain microbleeds
Background:
(BMBs) and enlarged perivascular spaces (EPVS) have been identified as silent lesions due to cePerivascular spaces (PVS) are associated with ageing, cerebral small vessel disease, cognitive imrebral small vessel disease (cSVD). All these markers have been individually linked to cognitive
pairment, inflammation and possibly increased blood brain barrier permeability. Most studies to
functioning, but are also strongly correlated with each other. The combined effect of these markers
date use visual rating scales to assess PVS: these have limitations: including being prone to observer on cognitive function has never been studied and would possibly provide more useful information
variation. A reliable computational method is desirable to quantify PVS precisely.
on the effect on cognitive function. Methods – We included 189 patients with a high prevalence of
Methods:
cSVD (112 hypertensive patients and 77 first-ever lacunar stroke patients). Patients underwent brain
We used 16 test cases from an ageing study to develop and test the method, including testing obMRI and extensive neuropsychological assessment. We rated the presence of any asymptomatic laserver variability. This method chooses a standard slice at both the basal ganglia (BG) and centrum
cunar infarct, extensive WMLs, any deep BMB, and moderate to extensive EPVS in the basal gansemiovale (CS) regions. Early test steps showed that CS measurements had low agreement and were glia. One point was awarded for the presence of each of these markers, with a minimum score of 0
hard to quantify, so further optimization used two ovoid BG regions of interest (ROI). This method
and a maximum of 4. Associations with domains of cognitive function were analyzed with correlaused T2-weighted (T2W) MR images with a normalised intensity range. After manually selecting
tion analyses. Results – Correlation analyses revealed significant associations between cSVD catethe BG ROIs, PVS were automatically extracted from 2 combined T2W normalised images using
gory and all cognitive domains (all </=.001). Results remained significant for information processAnalyze. The PVS volume and count were obtained using a maximum of 3 thresholds for all 16
ing speed (r=-.181, p=.013) and overall cognition (r=-.178, p=.017), after correction for age and sex.
cases. This method was then applied to 96 mild stroke patients’ images. All images also had visual
Testing of trend using linear regression analyses revealed the same results.
PVS ratings. We used linear regression to test associations between BG PVS count, volume and viDiscussion – We demonstrated that after adjustments for age and sex, a higher total burden of cSVD
sual rating scores and coefficient of variation (CV) to evaluate model fit in 96 patients.
is associated with decreased performance on tests of information processing speed and overall cogResults:
nition.
For the 16 test cases, the BG PVS count intra (mean=18.97, SD=5.67) and inter (mean=0.5,
SD=4.87) observer agreement was good, as well as the PVS volume. In the 96 cases, PVS count
increased significantly with PVS volume (0.0099, 95%CI 0.0085-0.0113, CV=30%). PVS volume
also increased with PVS score (0.023, 95%CI 0.013-0.032, CV=48%). PVS count showed similar
association to PVS volume with visual rating scores.
Conclusion:
This semi-automatic method is efficient in quantifying the PVS by applying one threshold in most
cases and avoiding ceiling and floor effects. It shows good agreement with a visual rating scale.
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Table 1. Correlation analyses between total burden of cSVD and cognitive function
Memory
Executive

Model 1 Correlation coefficient
-.333‡
-.312‡

function
Information -.438‡

Model 2 Correlation coefficient
-.108
-.129
-.181*

processing
speed
Overall cog- -.407‡

-.178*

nition

Model 1: bivariate correlation analyses. Model 2: Correlation analyses with adjustment for age and
sex.
* p<.05
‡ p<.001
Figure 1. Mean Z-scores on each of the cognitive domains, stratified by cSVD category

cSVD = cerebral small vessel disease
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461 Small vessel stroke and white matter disease
Cerebral hemorrhage in CADASIL: rare or unrecognized?
I. Donnini1, V. Rinnoci2, S. Nannucci3, R. Valenti4, S. Bianchi5, F. Pescini6, D. Inzitari7, L. Pantoni8
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY1, Department of Neurological and Psychiatric Sciences, University of Florence, Florence,
ITALY2, Department of Neurological and Psychiatric Sciences, University of Florence, Florence,
ITALY3, Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY4, Neurometabolic Unit, Institute of Neurological Sciences, University of Siena, Siena, ITALY5,
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY6,
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY7,
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY8
Background: Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) is an inherited cerebral small vessel disease, clinically characterized by the
occurrence of migraine, recurrent transient ischemic attacks (TIA) or strokes, cognitive decline and
psychiatric disorders. In CADASIL, strokes are typically ischemic, while hemorrhagic events have
been described only sporadically. However cerebral microbleeds (MBs), a predictor of increased
risk of intracerebral hemorrhage (ICH), have been found in 31-69% of CADASIL patients.
Methods: We describe three CADASIL patients who developed an ICH and one patient with a subarachnoid hemorrhage (SAH).
Results: Out of a series of 60 CADASIL patients, three developed a thalamo-capsular hemorrhage
(two males, age at onset: 54, 67, 77); one man had a recurrent hemispheric cerebellar hemorrhage.
Another patient experienced an interpeduncolar cistern SAH when he was 39-year-old. None of
these patients was receiving antiplatelet, anticoagulant or statins therapy at the time of hemorrhage
but all were hypertensive. Analysis of NOTCH3 gene revealed mutations responsible for CADASIL
(exons 14, 22 in two patients presenting the same c.3691C>T mutation, and 24). MBs were present
on MRI in all these patients.
Conclusions: ICH can occur in CADASIL as in sporadic small vessel diseases and this finding further expands the phenotype of the disease. This genetic diagnosis should probably be considered
also in patients with ICH. These data bear potential implications in terms of better control of risk
factors, particularly hypertension, and raise relevant questions in terms of use of antiplatelet in this
disease.

London, United Kingdom 2013
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Does urinary sodium creatinine ratio predict white matter lesions in patients with mild stroke? A fatal microangiopathic bleed in a young woman after recurrent mild ischaemic stroke within
S.D.J. Makin1, M.S. Dennis2, J.M. Wardlaw3
a space of six weeks seen at Medway Hospital, Kent, UK
A. Mahmood1, M. Mamun2
University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3
Medway NHS Foundation trust, Gillingham, UNITED KINGDOM1, Medway NHS foundation
trust, Gillingham, UNITED KINGDOM2
Background
Dietary salt is linked to stroke risk on a population level but is difficult to measure. Because the gold Background
standard of a 24 hour urine is impractical, researchers have used urinary sodium creatinine ratio (Na/ Cerebral microangiopathy manifests as leukoariasis or lacunar infarcts and responsible for 25-30%
Cr) as an alternative indicator of dietary salt. We aim to investigate associations between reported
of strokes due to infarction or haemorrhage. Aetiologically these changes are associated with older
added salt, Na/Cr, clinical factors and white matter hyperintensities(WMH) in patients with non dis- age, hypertension and diabetes mellitus.
abling stroke.
Case report
Methods
A 42 year old single mother came in as an emergency in July 2012. She was found confused and
We recruited patients with a non-disabling ischaemic stroke and recorded clinical features and
unable to speak clearly. She suffered a non-disabling stroke six weeks earlier and was admitted to
WMH on MRI (Fazekas scale). We measured Na/Cr in early morning urine one month post-stroke.
a nearby hospital with left sided symptoms. A diagnosis of right thalamic infarct was confirmed on
Patients rated how often they added salt to food during cooking and at the table on a scale of 1-5.
MRI brain. She was a smoker, non-alcoholic, and used heroin, but claimed to be clean for two years.
We carried out multivariate analysis using ordinal logistic regression
On arrival she was awake but mildly confused with reduced speech output (mild aphasia) and mild
Results
right facial asymmetry. She was able to stand and walk indoors. NIHSS score was 4. A CT-head and
We recruited 264 patients, 196(75%) patients provided a urine specimen; median age 67.5(IQR60a carotid Doppler were NAD, and toxicology screen was satisfactory.
75), median NIHSS 2 (IQR 2-3). Patients with a specimen were more likely to be male, have milder She improved over the next few days, and an MRI (DWI) four days later confirmed a small, acute
stroke, and normal cholesterol. There were no differences in age, clinical features, or WMH.
left parietal infarction. Four hours later a tonic clonic seizure was witnessed, and she collapsed with
Higher urinary Na/Cr ratio was associated with female sex, diuretic use, hypertension, age and renal a dilated left pupil. An emergency CTH revealed a large left intralesional bleed with midline shift.
impairment (eGFR<60), but not with other clinical factors including admission blood pressure, no
She was intubated and transferred to ITU. She was not for neurosurgical intervention, and in due
associations were seen in under 65s.
course brain death was confirmed, and organ harvested (liver only used because of Hep C +ve).
On multivariable analysis there was no significant association between urinary Na/Cr and WMH
Discussion
0.99(0.97-1.00), (corrected for age, diuretic use, previous stroke, hypertension, smoking, family
A post-mortem was performed and neuro-pathology revealed that in several sections abnormal 1-2
history and IHD). There was no significant correlation between reported added dietary salt and mea- mm conglomerates of thin walled ectatic blood vessels (vascular malformations) were seen within
sured urinary Na/Cr, (Spearman’s correlation coefficient -0.01, p0.94).
the white matter. Rupture of such a malformation was judged to be the most likely aetiology of the
Conclusion
fatal bleed. There was no evidence for vasculitis or medium / large vessel AVM.
We did not find a significant association between urinary Na/Cr and WMH, nor a correlation beThis patient had none of the usual aetiological factors for microangiopathy. This case highlights that
tween urinary Na/Cr and reported added salt, (not total dietary salt).Future studies using Na/Cr in
microangiopathic changes can occur in younger patients in the absence of the usual risk factors and
older people should be mindful of confounding with age, sex, diuretic use hypertension and renal
can prove fatal.
function.
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464 Small vessel stroke and white matter disease
Blood Pressure Variability and Silent Small Vessel Cerebrovascular Lesions in Hypertensive
Elderly Chinese
B.J. XIE1, M.M. ZHANG2, H.K.F. MAK3, R.T.F. CHEUNG4
The University of Hong Kong, Hong Kong, HONG-KONG1, The University of Hong Kong,
Hong Kong, HONG-KONG2, The University of Hong Kong, Hong Kong, HONG-KONG3, The
University of Hong Kong, Hong Kong, HONG-KONG4
Background—Hypertension is the most important risk factor of small vessel cerebrovascular lesions
(SVCL). Our study was considered to assess the association between blood pressure variability
(BPV) and SVCL. Methods—139 healthy hypertensive Chinese aged 65-86 years were recruited
from a general out-patient clinic. Previous blood pressure measurements up to three years were retrieved from the medical record. BPV was indicated by the standard deviation (SD), coefficient of
variation (CV), successive variation (SV) and variation independent of mean (VIM) blood pressure.
Magnetic resonance imaging was performed to evaluate microbleeds (MB), brain infarcts (BI),
periventricular hyperintensities (PVH) and deep white matter hyperintensities (DWMH). ANOVA
and chi-square test were used to reveal any association between SCVL and BPV or other hypertension-related characteristics. Results—42 (30.2%) patients had MBs and 37 (26.6%) had BIs. 16
(11.5%) and 9 (6.5%) patients had severe PVH and DWMH (Fazekas Score=3), respectively. Both
the severity of PVH and DWMH increased with age. All systolic BPV parameters were correlated
with DWMH (P<0.05) but not PVH, MBs or BIs. Diastolic BPV parameters and other hypertension-related characteristics were not associated with SVCL. Conclusion—Previous systolic BPV
has a significant correlation with the severity of DWMH lesions. References: 1. Webb AJ, Fischer
U, Rothwell PM. Effects of β-blocker selectivity on blood pressure variability and stroke: a systematic review. Neurology 2011; 77: 731-7. 2. Rothwell PM. Limitations of the usual blood pressure
hypothesis and importance of variability, instability, and episodic hypertension. Lancet 2010; 375:
938-48. 3. Liu W et al. Different impacts of blood pressure variability on the progression of cerebral
microbleeds and white matter lesions. Stroke 2012; 43: 2916-22.
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465 Experimental studies
Thrombembolic stroke in mice: multicentric experimental phase 0
C. Orset1, B. Haelewyn2, D. Vivien3
INSERM - Université de Caen Basse Normandie, Caen, FRANCE1, Université de Caen Basse
Normandie, Caen, FRANCE2, INSERM - Université de Caen Basse Normandie, Caen, FRANCE3
Current rodent models of stroke are useful both for studying the mechanisms of stroke and for establishing the proof-of-concepts of new therapeutics. Unfortunately, all the successful therapies in preclinical studies failed in clinical trials. Recently, in a model of thromboembolic stroke in mice (Orset et al. 2007), several studies, conducted in different labs, have demonstrated effects of the tissue
plasminogen activator (tPA)-induced thrombolysis very similar to what reported in Human. Indeed,
although tPA-induced thrombolysis is beneficial when injected early after stroke onset, it becomes
deleterious when injected late after stroke onset. Here, we decided to perform a meta-analysis of
these data providing an original multicentric study of the effects of a tPA-mediated thrombolysis in
this model.
Our analysis was restricted to saline treated animals, early tPA-treated animals and late tPA-treated
animals. Inclusion criteria were also restricted to the data obtained from Swiss and C57B6 mouse
strains, injected with 1 to 1.5 IU/µL of thrombin and tPA-induced thrombolysis (10 mg/kg) performed either 20 min or 4 hours post clot formation. Results showed a high reproducibility rate of
the model independently of the experimenters. Both a beneficial effect of an early thrombolysis and
a deleterious effect of a late thrombolysis were confirmed when looking at the lesion volumes. However, a discrepancy was noted regarding the rate of hemorrhagic transformations between labs.
This work is the first meta-analysis of a model of experimental stroke that could settle the bases for
standardization of the experimental procedures needed for an experimental phase O for stroke as
recommended by the STAIR criteria. This approach would help for better evaluation of stroke therapies to provide in the future an increased success rate for subsequent clinical trials.

London, United Kingdom 2013
466 Experimental studies
HDL-based therapy reduces the hemorrhagic complications associated with tissue plasminogen activator treatment in experimental stroke
L.B. LAPERGUE1, B.Q.D. DANG2, J.P.D. DESILLES3, G.O. ORTIZ4, S.D. DELBOSC5, S.L.
LOYAU6, L.L. LOUEDEC7, P.O.C. COURAUD8, M.M. MAZIGHI9, J.B.M. MICHEL10, O.M.
MEILHAC11, P.A. AMARENCO12

467 Experimental studies
Dexamethasone reduces brain cell apoptosis and inhibits inflammatory response in rats with
intracerebral hemorrhage
J.T. Yang1, M.H. Lee2, W.C. Cheng3, M.H.C. Lin4, I.N Lee5, C.H Kuo6

Department of Neurosurgery, Chang Gung Memorial Hospital, Chia-Yi, Pu Tz City, TAIWAN1, Department of Neurosurgery, Chang Gung Memorial Hospital, Chia-Yi, Pu Tz City, ChiaINSERM U-698 and Department of Neurology and Stroke Centre, Bichat University HospiYi, TAIWAN2, Department of Neurosurgery, Chang Gung Memorial Hospital, Chia-Yi, Pu Tz City,
tal,, PARIS, FRANCE1, INSERM U-698 Bichat University Hospital,, PARIS, FRANCE2, INSERM Chia-Yi, TAIWAN3, Department of Neurosurgery, Chang Gung Memorial Hospital, Chia-Yi, Pu
U-698, Bichat University Hospital,, PARIS, FRANCE3, INSERM U-698, Bichat University HospiTz City, Chia-Yi, TAIWAN4, Department of Neurosurgery, Chang Gung Memorial Hospital, Chiatal,, PARIS, FRANCE4, INSERM U-698, Bichat University Hospital,, PARIS, FRANCE5, INSERM Yi, Pu Tz City, Chia-Yi, TAIWAN5, Department of Neurosurgery, Chang Gung Memorial Hospital,
U-698, Bichat University Hospital,, PARIS, FRANCE6, INSERM U-698, Bichat University HosChia-Yi, Pu Tz City, Chia-Yi, TAIWAN6
pital,, PARIS, FRANCE7, Institut Cochin, université Paris-Descartes,, PARIS, FRANCE8, Institut
Cochin, université Paris-Descartes, Paris,, PARIS, FRANCE9,INSERM U-698, Bichat University
Although the risk factors for stroke are well known from epidemiological studies, diagnosis and
Hospital,, PARIS, FRANCE10, INSERM U-698, Bichat University Hospital,, PARIS, FRANCE11,
management of strokes remains difficult. Spontaneous intracerebral hemorrhage (ICH) accounts for
INSERM U-698 and Department of Neurology and Stroke Centre, Bichat University Hospital,,
10 to 15% of all strokes and is associated with high rates of mortality and morbidity. Dexametha12
PARIS, FRANCE
sone (DEX) is a synthetic glucocorticoid used clinically to reduce edema formation in patients with
spinal cord injury and brain tumors. However, its utility in stroke management has produced conBackground
flicting results. In this study, we sought to elucidate the effects of DEX treatment on apoptosis and
We have previously reported that intravenous injection of high density lipoproteins (HDLs) was
inflammation following ICH in rats. ICH was induced in rats by intracranial stereotactic injection of
neuroprotective in an embolic stroke model. We hypothesized that HDL vasculoprotective actions
collagenase into the caudate nucleus. A high dose of DEX (15 mg/kg) was administered immediateon the blood-brain barrier (BBB) may decrease hemorrhagic transformation (HT)-associated with
ly following ICH induction and then again 4 days later. The inflammatory and apoptotic responses
tPA administration in acute stroke.
in the rat brains were evaluated using hematoxylin-eosin (H & E), Nissl and neurofilament-H stainMethods and Results
ing. Levels of apoptosis-related proteins, such as B-cell lymphoma 2 (Bcl-2), Bcl-2 associated X
We used tPA alone or in combination with HDLs in vivo in two models of focal middle cerebral arprotein (Bax), caspase-3 and P53 were analyzed by western blotting. Our results show rats without
tery occlusion (embolic, eMCAO and 4 hours monofilament fMCAO), and in vitro on a model of
ICH receiving DEX treatment had 4-fold higher expression of Bcl-2 than sham-operated rats, while
BBB. Sprague-Dawley rats were submitted to a MCAO, n=12/group. The rats were then randomly
there was no significant change in the level of Bax between these 2 groups. ICH causes an increase
injected with tPA (10 mg/kg) or saline with or without human plasma purified-HDL (10 mg/kg). The in Bax, cleaved caspase-3 and P53 proteins from 4 h to 7 days following ICH induction. Compared
therapeutic effects of HDL and BBB integrity were assessed blindly 24 hours later. The integrity
to the ICH-only rats, the ICH/DEX rats significantly increased the Bcl-2:Bax ratio and lowered the
of the BBB was also tested using an in vitro model of human cerebral endothelial cells under oxyexpression of cleaved caspase-3 at 12 h and 5 days and P53 at 1 day. In the meantime, the ICH rats
gen-glucose deprivation (OGD).
were accompanied by activation of the inflammatory response and DEX treatment can modulate the
tPA-treated groups had significantly higher mortality and rate of HT at 24 hours in both MCAO
expression of a variety of cell types including neutrophils, macrophages, oligodendroglial cells and
models. Co-treatment with HDL significantly reduced stroke-induced mortality versus tPA alone (by neurons then decreased ICH-induced apoptosis. Together, these data indicate that a regimen of time42% in fMCAO, P=0.009; by 73% in eMCAO, P=0.05) and tPA-induced intracerebral parenchyly DEX treatment may have beneficial effects in the management of hemorrhagic stroke.
mal hematoma (by 92% in fMCAo; by 100% in eMCAo, P<0.0001). This was consistent with an
improved BBB integrity. In vitro, HDLs decreased OGD-induced BBB permeability (P<0.05) and
VE-Cadherin disorganization.
Conclusions
HDL injection decreased tPA-induced hemorrhagic transformation in rat models of MCAO. Both in
vivo and in vitro results support the vasculoprotective action of HDLs on BBB under ischemic conditions.
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468 Experimental studies
The angiotensin II type 2 receptor -1332 A/G gene polymorphism (rs1403543) is associated
with stroke in males patients with carotid atherosclerosis
A. Kolaković1, M Živković2, I Konćar3, I Jovanović4, T Djurić5, A Stanković6

469 Experimental studies
Restoration of hypoxia-induced dysfunctional blood-brain barrier with brain-derived neurotrophic factor
C. Rodemer1, M.G. Hennerici2, S. Meairs3

The Institute of Nuclear Sciences “Vinca” Laboratory for Radiobiology and Molecular Genetics, Belgrade, SERBIA1, The Institute of Nuclear Sciences “Vinca” Laboratory for Radiobiology
and Molecular Genetics, Belgrade, SERBIA2, Institute for Cardiovascular Diseases, Clinical Center
of Serbia, Belgrade, SERBIA3, The Institute of Nuclear Sciences “Vinca” Laboratory for Radiobiology and Molecular Genetics, Belgrade, SERBIA4, The Institute of Nuclear Sciences “Vinca” Laboratory for Radiobiology and Molecular Genetics, Belgrade, SERBIA5, The Institute of Nuclear Sciences “Vinca” Laboratory for Radiobiology and Molecular Genetics, Belgrade, SERBIA65

UMM, Mannheim, GERMANY1, UMM, Mannheim, GERMANY2, UMM, Mannheim, GERMANY3

Background: The renin-angiotensin (RAS) system is an important player in pathogenesis of cardiovascular disease and responsiveness for various types of medications.The major cardiovascular actions of angiotensin II have been reported to be mediated by the AT1R and AT2R receptors.Carotid
atherosclerosis (CA) is a leading cause of stroke and accounts for the majority of brain infarction.
Progresive stenosis of the carotid artery is resulting in reduction of blood flow and subsequent reduction in oxygen and glucose delivery essential for proper brain function.The genetic involvement
of RAS in stroke remains unclear.A large number of genetic investigations have been considered the
association between gene variants of RAS with increased risk for stroke, but there is a diversity in
the results obtained.The present study aimed to examine whether functional -1332A/G gene polymorphism is associated with stroke.The -1332A/G is located in intron 1 of gene and was proposed
to inflence receptor expression.Methods: The study group consisted of 298 male and 212 female patients with CA consecutively admitted for carotid endarterectomy.Genotyping was done by PCR and
restriction digestion with EcoRI enzyme.Results: The genotype frequencies are analyzed separately
in females and males, since gene is located on X chromosome.We detected significant overrepresentation of -1332G/G genotype in male patients group with stroke compared to male group without
stroke (crude OR 2.03 95%CI 1.19-3.48,p<0.05).After adjusment for factors that significantly influenced susceptibility to CA and those which are significantly different between patients group with
and without stroke (age, hypertension, smoking status, D-dimer, ApoAI, TG, WBC) the estimated
OR for stroke was elevated and remain significant (OR 2.66, 95%CI 1.05-6.76,p=0.04).We did not
found in females group significant difference according to genotypes.Conclusion: We concluded that
-1332GG male carriers had increased risk for stroke in CA.
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Background: Brain-derived neurotrophic factor (BDNF) is a neuronal survival factor found predominantly in brain tissue. BDNF influences cell survival, triggers stem cell migration and induces
synaptic plasticity. Here we studied effects of BDNF on hypoxic endothelial cells with and without
co-cultured C6 astrocytes. Furthermore we examined effects of BDNF added during and after hypoxia.
Methods: Microvascular mouse brain endothelial cells (bEND.3) were placed for 20h in a hypoxia
chamber (Billups-Rothenberg) with a 95%N2/5%CO2 atmosphere in OptiMEM (Invitrogen) without fetal calf serum and glucose. For co-culturing C6 astrocytes were used. Cells were incubated
with or without additional BDNF (Biozol, 100ng/ml). Either BDNF was applied during 20h of hypoxia or for 4h after the hypoxic period of 20h. As a blood-brain-barrier (BBB) functional marker
Lucifer yellow (LY) flow through was determined. NO in cell lysates was also examined (BioCat).
Results: LY flow through was reduced after hypoxia (wt:1.88cm/min+/-0.4;hypoxia:1,25+/-0.28). If
BDNF was administered during hypoxia, values increased to normal (hypoxia+BDNF:1.64+/-0.24).
Interestingly, BDNF administered for 4h after hypoxia could not rescue values (ctrl:1.27+/-0.19;
hypoxia:0.91+/-0.18; hypoxia+BDNF:0.98+/-0.2).When we analyzed bEND.3 cells grown with C6
astrocytes, hypoxia effects were reduced (ctrl:0.96 +/- 0.16; hypoxia:0.89+/-0.04;hypoxia+BDNF:
0.96+/-0.09). Additional BDNF did not reduce hypoxia-increased amounts of NO.
Conclusion: BDNF can restore the rate of flow through to normal levels only if administered during
hypoxia. A period of 4h after hypoxia with BDNF could not significantly restore flow. BDNF may
have an important role during hypoxia for BBB dysfunction. Interestingly, hypoxic effects could be
partly reduced by co-cultured C6 astrocytes presumably by releasing important growth factors to the
medium. NO levels were increased in hypoxic cells but could not be restored by exogenous BDNF.

London, United Kingdom 2013
470 Experimental studies
Characterization of cerebral small vessel disease in SHRSP: A longitudinal MRI study at 3.0
Tesla
S. Mencl1, H. Braun2, C. Garz3, C Bueche4, E. Goeb5, G. Homola6, H-J. Heinze7, M. Goertler8,
K.G. Reymann9, C. Kleinschnitz10, S. Schreiber11

471 Experimental studies
COMPARATION BETWEEN XENOGENIC AND ALLOGENIC ADIPOSSE TISSUE MESENCHYMAL STEM CELLS IN TREATMENT OF ACUTE CEREBRAL INFARCT. CONCEPT PROOF IN RATS
M. Gutiérrez-Fernández1, B. Rodríguez-Frutos2, J. Ramos-Cejudo3, B. Fuentes4, E. Díez-Tejedor5

Department of Neurology, University Hospital of Wuerzburg, Wuerzburg, GERMANY1,
German Center for Neurodegenerative Diseases, Magdeburg, GERMANY2, Department of Neurology, Otto-von-Guericke-University, Magdeburg, GERMANY3, Department of Neurology, Otto-von-Guericke-University, Magdeburg, GERMANY4, Department of Neurology, University Hospital of Wuerzburg, Wuerzburg, GERMANY5, Department of Neuroradiology, University Hospital
of Wuerzburg, Wuerzburg, GERMANY6, Department of Neurology, Otto-von-Guericke-University,
Magdeburg, GERMANY7, Department of Neurology, Otto-von-Guericke-University, Magdeburg,
GERMANY8, German Center for Neurodegenerative Diseases, Leibniz Institute for Neurobiology,,
Magdeburg, GERMANY9,Department of Neurology, University Hospital of Wuerzburg, Wuerzburg,
GERMANY10, Department of Neurology, Otto-von-Guericke-University, Wuerzburg, GERMANY11

Neurology Department, Neuroscience and Cerebrovascular Research Laboratory. La Paz
University Hospital, IdiPAZ, UAM, Madrid, SPAIN1, Neurology Department, Neuroscience and
Cerebrovascular Research Laboratory. La Paz University Hospital, IdiPAZ, UAM, Madrid, SPAIN2,
Neurology Department, Neuroscience and Cerebrovascular Research Laboratory. La Paz University
Hospital, IdiPAZ, UAM, Madrid, SPAIN3, Neurology Department, Neuroscience and Cerebrovascular Research Laboratory. La Paz University Hospital, IdiPAZ, UAM, Madrid, SPAIN4, Neurology
Department, Neuroscience and Cerebrovascular Research Laboratory. La Paz University Hospital,
IdiPAZ, UAM, Madrid, SPAIN5

Background: It has been suggested that mesenchymal stem cells (MSC) are appropriate for stroke
treatment, demonstrating safety, feasibility and efficacy. However, more information regarding apBackground:
propriate cell type is needed from animal model. Therefore, it would be interesting to perform a conHuman cerebral small vessel disease (CSVD, cerebral microangiopathy) is one of the leading causes cept proof: to administer the human Adipose Tissue-derived-MSC (hAD-MSC) (xenogenic adminof vascular dementia and ischemic stroke and is caused by degenerative small vessel wall changistration) to demonstrate the safety itself in the animal model. Aims: To study the safety and the of
es. In spontaneously hypertensive stroke-prone rats (SHRSP), a well-established animal model of
acute intravenous (i.v.) xenogenic administration of hAD-MSC or allogenic rat Adipose Tissue-deCSVD, we recently showed that cerebral microangiopathy develops in distinct histopathological
rived-MSC (rAD-MSC) on functional evaluation in rat model of permanent Middle Cerebral Artery
steps initiated by intracapillary and –arteriolar erythrocyte accumulations. This early microvascular Occlusion (pMCAO).Methods: Model of pMCAO in male rats in 4 groups (n=10): a) Sham; b) Condysfunction is followed by blood brain barrier (BBB) disruption, subsequent microbleeds and final- trol:surgery + infarct; c) hAD-MSC: surgery+infarct+i.v hAD-MSC (2X106 cells); d) rAD-MSC:ly hemorrhagic infarcts and intraparenchymal hermorrhage. In the present study we aimed to verify surgery+infarct+i.v rAD-MSC (2X106 cells). We analyzed: functional evaluation by the Rogers test;
this pathophysiological cascade non-invasively by serial magnetic resonance imaging (MRI).
infarct volume by Magnetic Resonance Imaging (MRI) and Hematoxilin-Eosin (H-E); cell migraMethods:
tion and implantation by MRI and inmmunohistochemistry. All theses parameters were analyzed at
Fourteen SHRSP and three control rats (Wistar) aged between 26 and 42 weeks were repeatedly
24h and 14 days. Cell death by TUNEL at 14 days and tumor formation at 3 months.
investigated by 3.0 Tesla MRI (Siemens Trio) including T1-weighted, T2-weighted, T2 CISS 3D,
Results: Compared to Control group,a significant improvement in recovery was found at 24h and
FLAIR and GRE images. Animals were perfused for H&E staining at (i) an age of 42 weeks or (ii)
continued at 14d after i.v. administration of either hAD-MSC or rAD-MSC (p<0,05).No reduction
after developing stroke-like symptoms or (iii) as soon as MRI revealed pathologies including hyper- in infarct volume or any migration/implantation of cells into the damaged brain were observed in the
or hypointensities. Histology was correlated with the MRI data
treatment groups. Nevertheless,cell death was reduced significantly in both treatment groups with
Results:
respect to the Control group (p<0,05).We did not observe tumor formation at 3 months in none treatTerminal stages of the CSVD cascade, including larger intraparenchymal hemorrhages and infarcts
ment groups.
could be consistently detected by MRI and were confirmed histologically. However, 3.0 Tesla MRI
Conclusion: The administration of hAD-MSC or rAD-MSC demonstrated equal efficacy on funcfailed to visualize microbleeds (< 150 mm) which were frequently found in histology. Moreover,
tional recovery and decreased ischemic brain damage (reduction cell death). Besides, both treatment
there was no MRI correlate of the initial microvascular dysfunction including luminal erythrocyte
groups have demonstrated safety without side effects nor tumor formation.
accumulations in small brain vessels.
Conclusion:
MRI at field strength of 3.0 Tesla can only partially depict the pathological changes in the brains
of SHRSP. Further investigations at higher magnetic field strengths (7.0 Tesla) using blood- and
flow-sensitive sequences are currently underway to increase the diagnostic sensitivity.
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472 Experimental studies
Health Related Quality of Life Trends among Stroke Survivors: Analysis from the Prospective
South London Stroke Register 1995-2011
A. Sheldenkar1, A. Douiri2, A.G. Rudd3, C.D.A. Wolfe4, R. Chen5

473 Experimental studies
Homing of mesenchymal stem cells in rat brain after MCAO induced stroke monitored by 9.4
T MRI
S. Grudzenski1, A. Lemke2, P. Heiler3, A. Alonso4, K. Bieback5, L. Schad6, M. Fatar7

Kings College London, London, UNITED KINGDOM1, Kings College London, London, UNITED KINGDOM2, Kings College London, London, UNITED KINGDOM3, Kings College London,
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Dept. of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim,
GERMANY1, Dept. of Computer Assisted Clinical Medicine, UniversitätsMedizin Mannheim,
University of Heidelberg, Mannheim, GERMANY2, Dept. of Computer Assisted Clinical Medicine, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY3, Dept. of
Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY4,
Insitute of Transfusion Medicine and Immunology, UniversitätsMedizin Mannheim, University of
Heidelberg, Mannheim, GERMANY5, Dept. of Computer Assisted Clinical Medicine, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY6, Dept. of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY7

Background: There has been a global rise in stroke prevalence and hence potentially on longer term
outcomes after stroke, including health related quality of life (HRQOL). This study investigated
long-term trends in mental and physical HRQOL among stroke survivors as evidence on this topic is lacking. Methods: Data were obtained from the South London Stroke Register between 1995
and 2011. Using the Short Form-12 Health Survey (SF-12), trends in self-reported HRQOL were
assessed over 17 years at 3 months and 1 year after stroke using linear regression models and adjusting for socio-demographics, risk factors, case-mix and processes of care. Stratified analyses by functional impairment level were also performed using Barthel Index at 3 months and 1 year after stroke
respectively. Results: Overall mental HRQOL trends remained relatively unchanged over 17 years
3 months after stroke (β= -0.16, 95% CI=0.75 to 0.43, p=0.59), although perceived mental HRQOL
scores improved from 1995-2007 and fell in 2008-2011. Similar results were found 1 year after
stroke. Physical HRQOL showed significant worsening trends at 3 months post-stroke (β=-0.62,
-1.10 to -0.13, p=0.01), however this decline was not found at 1 year after stroke. Stratifying by
functional impairment, physical HRQOL scores worsened overtime in stroke survivors with no/mild
functional impairment but remained stable in those with severe functional impairment. No trends
were found in mental HRQOL by functional impairment. Similar results were found at 1 year after
stroke. Conclusion: Overall mental HRQOL has remained fairly stable overtime for stroke survivors, however physical HRQOL has worsened. The decline in physical HRQOL was seen in stroke
survivors with no/mild functional impairment, which has been found in general population trends;
but not in those with severe functional impairment which remained unchanged. This requires further
investigation.
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Background: Mesenchymal stem cells (MSCs) are considered as new therapy method after stroke
but still few is known about the influence of administered cell numbers, infarct size or occlusion
time on cell homing. Aim of this study was therefore to analyse these parameters by in vivo MRI
and post-mortem histology in an animal model of stroke.
Methods: Human MSCs were labeled with very small superparamagnetic iron oxide particles
(VSOPs) and injected post reperfusion via the internal carotid artery into 33 male Wistar rats that
underwent middle cerebral artery occlusion (MCAO) by a nylon thread for 45 or 90 min. Groups
were saline without (n=14; 45 min n=5; 90 min n=9) or with 1 Mio (n=6; 45 min n=3; 90 min n=3)
or 300.000 MSCs (n=13; 45 min n=6; 90 min n=7). 48h post MCAO infarct size and MSC localisation was measured by 9.4 T MRI. Histology 14d post stroke included evaluation of MSC number,
localisation and viability by analysis of VSOP fluorescence, iron uptake, human nuclei and fibronectin.
Results: MSCs visualized as hypo-intensive dots in T2* images (fig.1) and in histology were mainly
located in the affected hemisphere (>95%). Cell membranes were still intact. The 1 Mio MSC group
had larger infarct sizes compared to the 300.000 and control group (314.5+/-186.3 vs. 154.1+/-109.7
vs. 112.8+/-104.4 mm³, p<0.05). Parenchymal MSC numbers after 45 and 90 min MCAO were
72.9+/-27.9x10³ vs. 96.8+/-109.6x10³ in the 1 Mio MSC group and 44.2+/-29.0x10³ vs. 34.5+/22.3x10³ in the 300.000 MSC group. MSC numbers correlate to infarct size after 45 min MCAO
(R²=0.94 for 1 Mio; R²=0.6 for 300.000 MSCs).
Conclusion: MSCs remain in the affected hemisphere vital up to 14d after MCAO. Larger infarct
sizes in the 1 Mio MSC group can’t yet be explained but could be due to additional vessel occlusions by cell clusters. Parenchymal MSC numbers depend more on injected cell numbers than on
occlusion time and correlate with infarct size as a possible consequence of blood-brain-barrier opening.

London, United Kingdom 2013
474 Experimental studies
The effects of G-CSF and bone marrow-derived mononuclear cells after photothrombotic
stroke in spontaneously hypertensive rats.
A. Schmidt1, J.K. Strecker2, C. Beuker3, W.R. Schäbitz4, J. Minnerup5, K. Diederich6

475 Experimental studies
The dopamine treatment improved the functional recovery and modulated the inflammatory
reactions at acute cerebral infarction on photochemical ischemic animal model
B.S. SHIN1, Z. JIN2
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Department of Neurology, Chonbuk National University Medical School, Chonbuk National
University Hospital Research Institute of Clinical Medicine, Jeonju, SOUTH KOREA1, Department of Medical Science, Chonbuk National University Graduate School, Jeonju, SOUTH KOREA2

Backgrounds: Cerebral ischemic injury triggers inflammatory responses that play a critical role in
Introduction: In animal models of stroke, granulocyte-colony stimulating factor (G-CSF) is neurodisease progression, cellular reorganization and functional recovery. Dopamine is a catecholamine
protective and promotes angiogenesis and neurogenesis, partly by mobilising haematopoietic stem
neurotransmitter that modulates neuronal activity in several brain regions. Several studies show that
cells. Apart from that, therapies with exogenous bone marrow-derived mononuclear cells (BMdopamine (DA) treatment contribute to recovery of sensorimotor function and to procedural motor
MNCs) have also shown beneficial effects in animal models of stroke. We compared the efficacy
learning, and modulate neuronal activity in several brain regions and functional networks. Furtherof G-CSF, BM-MNCs and a combination therapy of G-CSF and BM-MNCs after photothrombotic
more, dopamine modulate immune functions through D1 and D2 classes of receptors present in
stroke in spontaneously hypertensive rats
the target cells, which exerts a variety of physiological effects in the healthy or diseased brain. The
Methods: Photothrombotic cortical infarcts were induced in 60 spontaneously hypertensive adult
purpose of this study is to evaluate the effect of dopaminergic treatment in acute ischemic stroke for
male rats. Sixty minutes after photothrombosis, animals received either a single injection of 5 milfunctional recovery and its correlation with modulation of inflammatory reaction. Methods: The
lion pkh26-labelled BM-MNCs intravenously (n=15), or a single injection of 5 million BM-MNCs
cortical photothrombosis were induced on the unilateral sensorimotor cortex in Sprague-Dawley
intravenously plus 12.5 million IE G-CSF/d for five days i.p. (n =15), or 12.5 million IE G-CSF/d
rats. The dopamine group were treated for 5days after ischemia injury (10mg/kg, 20mg/kg, 50mg/
for five days i.p. (n=15), or placebo (n=15). The adhesive tape removal test was performed to assess kg, and 100mg/kg) and compared with saline group. The behavior function was evaluated with
the functional outcome. Currently, histological analyses are performed to analyse the effects on enbeam walking test and cylinder test. The immunohistochemical studies used for measurement of indogenous repair mechanisms.
farction volume, apoptosis and neuroprotection. We measured expression of DR1, DR2, Bax, Bcl-2,
Results: Four weeks after photothrombotic ischemia, the adhesive tape removal test demonstrated
IL-6, NGF in cortical area. Results: The motor function was improved in dopamine treatment groups
that the monotherapy with G-CSF significantly improved the functional recovery compared to pladuring five consecutive days (p<0.05). Furthermore, the cortical infarct volume and apoptotic cell
cebo (p = 0.001), and compared to the monotherapy with BM-MNCs (p < 0.05). BM-MNCs alone
death was decreased and neuroprotection was increased in dopamine treatment group. In the westand the combination therapy of G-CSF and BM-MNCs did not significantly improve the functional ern blot, the expression of DR1, DR2, Bc1-2 was increased (p<0.01), and the expression of Bax and
outcome.
IL-6 was decreased by dopamine receptors expression (p<0.01). Conclusion: The early dopamine
Conclusion: Our results confirm that G-CSF improves the functional recovery in animal models of
treatment induced the functional recovery and decreased the brain injury after acute ischemic stroke.
stroke. G-CSF achieved better results than BM-MNCs and a combination of G-CSF and BM-MNCs. The mechanism of neuroprotective effect of dopamine is correlated with expression of dopamine receptors and anti-inflammatory reaction. We support the evidence of clinical trial with dopamine for
functional recovery in acute cerebral infarction patients.
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Effects of exogenous lithium on hypoxic endothelial cells
C. Rodemer1, M.G. Hennerici2, S. Meairs3
UMM, Mannheim, GERMANY1, UMM, Mannheim, GERMANY2, UMM, Mannheim, GERMANY3
Background: Several reports have documented neuroprotective effects of lithium. These include reduction of brain damage in animal models of neurodegenerative diseases and reduction of neurologic deficits when administered during brain ischemia. Here we examined the effects of Lithium Chloride (LiCl) on mouse brain endothelial cells (bEND.3) cells during hypoxia.
Methods: bEND.3 cells were placed for 20h in a hypoxia chamber (Billups-Rothenberg) with a
95%N2/5%CO2 atmosphere in OptiMEM (Invitrogen) without fetal calf serum and glucose and
with 10mM LiCl during hypoxia. Lucifer yellow (LY) flow-through experiments were performed
using transwell inserts (Corning) and cell growth was determined (CCK-8, Dojindo). Expression of
proteins was analyzed by Western blotting.
Results: Lithium did not have a significant effect on proliferation of untreated cells (ctrl:0.68 OD450
+/-0.15; ctrl+LiCl:0.7+/-0.23). After 20h of hypoxia cell proliferation was reduced (0.53+/-0.11)
but not totally recovered with LiCl (0.62+/- 0.23). LY flow through (cm/min) was reduced after hypoxia (ctrl: 1.14+/-0.4; hypoxia: 0.86+/-0.14) but not restored with LiCl (0.87+/-0.17). Expression
of pERK1/2 was increased in hypoxic cells (ctrl: 100%; hypoxia: 143%+/-26%) but decreased after
addition of LiCl (128%+/-32%). Expression of peNOS was slightly reduced after hypoxia and moderately increased with LiCl (hypoxia: 87%+/-10;hypoxia+LiCl: 93%+/-16%). Catenin expression
did not significantly change after hypoxia but it was lowered with LiCl (hypoxia: 101%+/-18,hypoxia+LiCl: 87%+/-34). Actin expression remained unchanged.
Conclusion: Although LiCl was not able to fully recover endothelial cell proliferation after hypoxia,
proliferation was partly enhanced by LiCl. Surprisingly, LY flow was not affected by LiCl. This may
be because LiCl does not significantly affect expression of proteins like catenin or peNOS. In conclusion exogenous LiCl could not regulate tightness of bEND.3 endothelial cell junctions.
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Neuroprotective and Neurogenesis effects of curcumin in the adult rat following transient
global ischemia
F.A. Attari1, H.A Aligholi2, G.H. Hassanzadeh3, A.L. Gorji4
Shefa Neuroscience Research Center, Khatamolanbia Hospital, Department of Neuroscience,
School of Advanced Medical Technology, Tehran University, Tehran, IRAN1, Shefa Neuroscience Research Center, Khatamolanbia Hospital, Department of Neuroscience, School of Advanced
Medical Technology, Tehran University, Tehran, IRAN2, Department of Anatomy, School of Medicine, Tehran University of Medical Sciences, Iran, Tehran, IRAN3, Shefa Neuroscience Research
Center, Khatamolanbia Hospital, Tehran, IRAN4
Background: Ischemic brain injuries still rank high througout the world. The recent findings have
demonstrated the adult brain possesses neurogenesis potentiality. curcumin can reduce oxidative and
stimulate neurogenesis in the brain. The aim of present study is evaluation of neuroprotective and
neurogenesis effects of curcumin in the adult rat following transient global ischemia.
Methods: Fourty-eight male wistar rats were randomly assigned to eight groups contain 6 rats. Control group, sham groups (animals only with global ischemia), treatment groups (animals with 100
and 300 mg/kg curcumin administration) and the vehicle group. Sacrification was performed after 3
or 4 weeks. Animals underwent temporary ligation of bilateral common carotid artery. Histological
features of neuronal injury were stained with nissl, TUNEL and Brdu.
Results: the number of dark cells and apoptotic ones in Isch 3W, Isch 4W and vehicle groups increased notably compared with control rats in all regions. Treatment with 100 mg/kg curcumin had
few effects on decrease of dark cells and apoptotic ones after 3 weeks. The number of dark neurons
and apoptotic ones in C100 4W decreased significantly in CA3, CA2 and temporal cortex. Treatment with 300 mg/kg curcumin both after 3 and 4 weeks had remarkable effects on decline of them.
The number of BrdU-labeled cells in Isch 3W, Isch 4W and vehicle groups increased considerably
in DG and temporal cortex. In C100 3W generated new cells increased strikingly in PPV and SVZ
and in C100 4W increased extensively in all of the areas. The generation of new neurons decreased
dramatically in C300 3W and 4W groups in all of the regions.
Conclusion Global ischemia in the period of 3 and 4 weeks had destructive effects on hippocampus
and temporal cortex. Curcumin in lower doses was so effective for neurogenesis. Cell proliferation
started in common (SGZ, SVZ) and uncommon (PPV) neurogenic sites 1-2 weeks after transient
global ischemia and curcumin administration but cell migration started after 3-4. Ultimately, curcumin in higher doses was neuroprotective enough but its effects on the generation of new neurons
was converse.

London, United Kingdom 2013
478 Experimental studies
Photochemically induced cortical infarcts in rats impair the recall of remote memories in a
water maze task.
A. Schmidt1, K. Diederich2, J. Minnerup3
Department of Neurology, University of Münster, Münster, GERMANY1, Department of Neurology, University of Münster, Münster, GERMANY2, Department of Neurology, University of
Münster, Münster, GERMANY3
Background: In spite of a high incidence, there is no specific treatment of post-stroke dementia. The
preclinical evaluation of candidate drugs has been limited, because most animal studies have failed
to reliably reflect cognitive deficits after stroke. However, there are only few studies on cognitive
impairment after photothrombotic ischemia. We therefore induced photothrombotic cortical infarcts
and assessed cognitive and sensorimotor deficits.
Methods: Photothrombotic cortical infarcts were induced in 19 adult male Wistar rats. Nineteen sham-operated animals served as controls. The Morris water maze test was used to analyse cognitive
deficits. We carried out two experiments to investigate the effects of photothrombotic infarcts on
both, the acquisition of new memories and the recall of previously acquired memories. The adhesive
tape removal test, the cylinder test and the rotarod test were performed to assess sensorimotor deficits.
Results: Photothrombotic cortical infarcts significantly impaired the recall of memories acquired
prior to surgery (p < 0.05). The acquisition of new memories was not significantly affected. The
adhesive tape removal test and the cylinder test revealed mild and stable sensorimotor deficits in lesioned animals (p < 0.05). The swimming speed in the water maze was similar among lesioned and
sham-operated animals.
Conclusions: Our study shows that photothrombotic cortical infarcts impair the recall of remote
memories in a water maze task, whereas the acquisition of new memories is not affected. In our
study, deficits in the water maze performance were not attributable to disturbed sensorimotor functions. Altogether, photothrombotic cortical infarcts are well suited for the investigation of cognitive
impairment in the Morris water maze.
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THE ROLE OF ADJUVANT VINPOCETINE THERAPY IN ASPIRIN-TREATED CEREBROVASCULAR PATIENTS
L. Szapary1, P. Csecsei2, J. Papp3, P. Kenyeres4, G. Kesmarky5, M. Rabai6, G. Feher7, K. Toth8
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Medicine, Division of Cardiology, University of Pecs, School of Medicine, Pecs, HUNGARY3, First
Department of Medicine, Division of Cardiology, University of Pecs, School of Medicine, Pecs,
HUNGARY4, First Department of Medicine, Division of Cardiology, University of Pecs, School of
Medicine, Pecs, HUNGARY5, First Department of Medicine, Division of Cardiology, University of
Pecs, School of Medicine, Pecs, HUNGARY6, Department of Neurology University of Pecs, School
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Introduction: The term aspirin resistance has been applied to interindividual variability in platelet
reactivity during aspirin therapy or to thrombosis despite appropriate therapy. This phenomenon has
been the subject of intense investigation for its association with poor cardiovascular outcomes, but
despite of intensive research the treatment of impaired platelets’ response is still unkown. Theaim of
our study was to detect the benefitial effects of adjuvant vinpocetine therapy in aspirin-treated cerebrovascular patients.
Patients and methods: The study investigates the endothel dysfunction, hemorheological and agonist-induced platelet aggregtion changes in 20 patients in the chronic stage of ischemic cardiovascular disease after administration of vinpocetine. All patients received a high dose of intravenous VP in
doses gradually increased to l mg/kg/day. Hemorheological parameters (hematocrit, plasma fibrinogen, whole blood viscosity, red blood cell aggregation and deformability), endothel dysfunction
markers (von Willebrand factor, soluble P-selectin) and agonist (collagen, epineprine, arachidonic
acid and adenosine-diphosphate)-induced platelet aggregation values were evaluated at baseline, on
the 7th and on the 30th day.
Results:Seven days of high-dose parenteral vinpocetine infusion significantly decreased von Willebrand factor levels 1.649 ± 0.198 NU/ml vs. 1.558 ± 0.140 NU/ml, p = 0.011) and it still remained
significant after 30 days (1.649 ± 0.198 NU/ml vs. 1.509 ± 0.126 NU/ml, p=0.001) Red blood cell
deformability was significantly decreased at the end of the study (0.563 ± 0.1 vs 0.558 ± 0.008,
p=0.036). There were no statistically significant differences among the other examined hemorheological parameters. Platelet aggregation values were not significantly changed during the examination period, although there was a decreasing tendency seeing arachidonic acid (32.47 ± 7.28 % vs
21.89 ± 6.84, p = 0.1).
Conclusion: Vinpocetine partially by its benefitial hemorheological and endothel-dysfunction improving profile may help to overcome aspirin resistance. Further examinations based on larger populations are required.
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Angiotensin type-1 receptor blockage is associated with brain protection after cerebral infarct
in experimental animal model
B. Rodríguez-Frutos1, M. Gutiérrez-Fernández2, J. Ramos-Cejudo3, B. Fuentes4, L. Otero-Ortega5,
E. Díez-Tejedor6
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UAM, Madrid, Spain., Madrid, SPAIN2, Neurology Department, Neuroscience and Cerebrovascular
Research Laboratory, La Paz University Hospital, IdiPAZ, UAM, Madrid, Spain., Madrid, SPAIN3,
Neurology Department, Neuroscience and Cerebrovascular Research Laboratory, La Paz University
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Background: The protective properties of angiotensin type-1 receptor blockade have been reported
by improved cerebral blood flow, the restoration of endothelial nitric oxide synthase, decreased inflammation, or stimulation of the angiotensin type-2 receptor. Olmesartan could be involucrate in
brain protection and repair. Aim: To analyze olmesartan effects (administer before or after of permanent middle cerebral artery occlusion (pMCAO)) on functional recovery associated with brain protection and repair after pMCAO in rats.
Methods: Male rats distributed into 4 groups (n=4): 1-Sham; 2- Control: surgery + infarct; 3- Olmesartan before pMCAO (olmesartan (10mg/kg) for 7 days before infarct+surgery+infarct+olmesartan
(10mg/kg per day for 14 days)); 4- Olmesartan after pMCAO (surgery+infarct+olmesartan (10mg/
kg per day for 14 days). We analyzed: functional recovery (Rogers scale), lesion volume by magnetic resonance imaging (MRI) and by hematoxyline-eosin (H&E), cell death by TUNEL, anti-inflammatory cytokines (IL-4,IL-10) by ELISA, repair markers: VEGF, GFAP and Synaptophysin by
western blot and immunofluorescence. Rats were sacrificed at day 14.
Results: Olmesartan groups showed a significant functional recovery at 14 days (p =0,030) in comparison with Control group. Although no effect on lesion volume measured by MRI was observed,
the H&E analysis showed a significant reduction of lesion volume both in Olmesartan (p=0,006).
Levels of IL-4 and IL-10, did not showed significant differences between groups. Olmesartan before
(p=0,022) and after pMCAO (p=0.011) groups showed a decrease in cell death compared to Control.
We did not observe significant differences in VEGF,GFAP and synapthophysin expression between
Control group and treated groups.
Conclusions: The administration of Olmesartan, before and after stroke in rats, shows brain protection effects (decrease lesion size (H&E) and cell death) but we could not found an effect on repair
markers.

London, United Kingdom 2013
481 Experimental studies
Effect of Combination of Edible Oils on Blood Pressure, Lipid Profile, Lipid Peroxidative
Markers, Antioxidant Status, and Electrolytes in Patients with Hypertension on Nifedipine
Treatment
G. Chandramohan1, K.S. Al-Numair2, M.A. Alsaif3, B. Sudhakar4, K.V. Pugalendi5

482 Experimental studies
Neuroprotective effect of herbal extract containing Gastrodiae Rhizoma and Uncariae Ramulus cum Uncis on middle cerebral artery occlusion in rat
J.W. XIAN1, C.W. CHAN2, BS LAU3, C.M. KOON4, C.H. KO5, W.N. LEUNG6
The Chinese University of Hong Kong, Hong Kong, HONG-KONG1, The Chinese University
of Hong Kong, Hong Kong, HONG-KONG2, The Chinese University of Hong Kong, Hong Kong,
HONG-KONG3, The Chinese University of Hong Kong, Hong Kong, HONG-KONG4, The Chinese
University of Hong Kong, Hong Kong, HONG-KONG5, The Chinese University of Hong Kong,
Hong Kong, HONG-KONG6

Department of Community Health Sciences, College of Applied Medical Sciences, King Saud
University, Riyadh, SAUDI ARABIA1, Department of Community Health Sciences, College of
Applied Medical Sciences, King Saud University, Riyadh, SAUDI ARABIA2, Department of Community Health Sciences, College of Applied Medical Sciences, King Saud University, Riyadh,
SAUDI ARABIA3, Department of Biochemistry and Biotechnology, Faculty of Science, Annamalai
University, Annamalainagar-608 002, Tamilnadu, India, Chidambaram, INDIA4, Department of Bio- Background: Stroke is the second major cause of death in the world. Tissue plasminogen activator
chemistry and Biotechnology, Faculty of Science, Annamalai University, Annamalainagar-608 002, (t-PA) is the only approved therapy for acute ischemic stroke (NINDS, 1995). However, t-PA is reTamilnadu, India, Chidambaram, INDIA5
quired given to patient within 3 hours post-stroke. Such a short period of t-PA treatment require alternative therapy for cerebral ischemia.
Background: To determine the effect of combination of edible oils on blood pressure, anthropomet- Water extract of Gastrodiae Rhizoma (TM) and Uncariae Ramulus cum Uncis (GT) have been used
ric parameters, lipid profile, lipid peroxidative markers, antioxidant status and electrolytes in drug
to treat as anticonvulsant, analgesic, antipyretic and antihypertensive drug and cerebral disorder for
(nifedipine) taking patients with hypertension.
hundred years in China.
Methods: In this study, patients were separated into 4 groups. Normal (n=14), hypertensive patients The study aims to investigate the treatment effect of a Traditional Chinese medicine formula which
(n=38), 38 patients under medication with nifedipine were divided into 2 groups nifedipine control
composes of TM and GT (TM: GT= 3:4, w/w, TGW) on middle cerebral artery occlusion in rat.
(n=12) and nifedipine + oil combination (sesame + sunflower oil) groups (n=26). Sesame and sunMethod: After SD rats were subject to surgery of middle cerebral artery occlusion (MCAO), they
flower oil combination was supplied to patients and instructed to use it as the only oil source for 45
were given TGW (low, middle, high dose) or PBS (vehicle of TGW) by oral gavage daily. Neurologdays. Blood pressure and anthropometric parameters were measured at baseline and after 45 days.
ical deficit score examination and pole test were performed 24h after MCAO and daily throughout
Lipid peroxidative markers, enzymatic and non-enzymatic antioxidants, lipid profile and electrolytes 7-day experiment. Rat brain was harvested at 7-day post-operatively and sectioned in 2mm thick.
in blood were also measured. The study took place at Rajah Muthiah Medical College and Hospital, Brain slice is stained with 2% TTC to evaluate cerebral infarction volume.
Annamalai University, Annamalainagar, India.
Results: After 7-day treatment of TGW, the ratio of infract volume decreased from 45.6% (Fig. A,
Results: Nifedipine and oil-mix consumed patients significantly decreased the blood prescontrol) to 30.3% (low dose), 23.8% (mid dose) and 14.1% (high dose) (Fig. B-D). The neurological
sure, lipid peroxidative markers, lipid profile excluding the high density lipoprotein cholesterol
deficit score of MCAO reduced from 2.86 to 0.80 (low dose), 0.55 (mid dose) and 0.50 (high dose)
(HDL-C), sodium, chloride, and increased enzymatic, non-enzymatic antioxidants, HDL-C
(Fig. F). TGW administered induced neurological deficit score and infract volume in a dose-depenand potassium levels when compared to nifedipine alone treated hypertensive patients.
dent manner. Furthermore, pole test of TGW treated rat retained result (E) took shorter time to walk
Conclusion: Nifedipine and oil-mix provided good protection over blood pressure and lipid perthrough the pole and was comparable to sham group at day 3.
oxidation, and brought enzymatic and non-enzymatic antioxidants, lipid profile, and electrolytes
Conclusion: Water extract of Gastrodiae Rhizoma and Uncariae Ramulus cum Uncis might have
towards normalcy in hypertensive patients.
protective effect against cerebral ischemia/reperfusion of middle cerebral artery occlusion in rat. The
mechanism of neuroprotective effect of TGW will be studied.
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483 Experimental studies
EFFECTS OF LITHIUM AND LAMOTRIGINE ON OXIDATIVE STRESS AND SPATIAL
LEARNING DEFICIT AFTER GLOBAL CEREBRAL ISCHEMIA
A. OZKUL1, A. SAIR2, A. AKYOL3, C. YENISEY4, T. DOST5, C. TATAROGLU6
Adnan Menderes University, Faculty of Medicine, Department of Neurology, Aydin, Turkey,
AYDIN, TURKEY1, Adnan Menderes University, Faculty of Medicine, Department of Neurology,
Aydin, Turkey, AYDIN, TURKEY2, Adnan Menderes University, Faculty of Medicine, Department
of Neurology, Aydin, Turkey, AYDIN, TURKEY3, Adnan Menderes University, Faculty of Medicine, Department of Biochemistry, Aydin, Turkey, Aydin, TURKEY4, Adnan Menderes University,
Faculty of Medicine, Department of Pharmacology, Aydin, Turkey, Aydin, TURKEY5, Adnan Menderes University, Faculty of Medicine, Department of Pathology, Aydin, Turkey, Aydin, TURKEY6
Background: Lithium and lamotrigine are two major drugs having neuroprotective properties. However, the exact therapeutic mechanisms of these drugs have not been well understood. Methods: In
this study we investigated the antioxidant properties of lithium (40mg/kg/day and 80mg/kg/day)
and lamotrigine (20mg/kg/day and 40mg/kg/day) in a rat model of global cerebral ischemia based
on permanent bilateral occlusion of the common carotid arteries (BCAO). Nitric oxide (NO), catalase (CAT), superoxide dismutase (SOD), malondialdehyde (MDA), GSH (glutathione) and GSH-R
(glutathione reductase) levels were measured as an indicator of oxidative stress in both cortex and
hippocampal tissue after 28 days of treatment. The ischemia-induced spatial and learning disability
was also assessed by Morris water maze (MWM) test. Results: All studied oxidative stress markers
were found to be higher in the BCAO group than in sham operated rats. Both Li and LTG treatments
caused a decrease in NO and MDA elevation, meanwhile the increase in GSH, GSH-R, CAT and
SOD levels was significantly more evident in treated groups than in the BCAO group. Although all
studied oxidative parameters showed significant differences between groups in cortical tissue, the
similiar differences could be detected only in MDA, CAT and SOD in analyses of hippocampal samples. We also found higher cortical GSH-R and hippocampal SOD levels in BCAO+ Li (80mg/d)
treated group when compared with BCAO+LTG 40mg/d. MWM test data showed a similiar increase
in spatial and learning ability in all groups under treatment. We found no other statistically significancy in comparison of treated groups with different dosages. Conclusion: Our findings suggested
that Li and LTG treatments may inhibit spatial and learning memory deﬁcits accompanied by lower
oxidative stress in global cerebral ischemia. Formulating the mechanism of Li and LTG may have
potential beneﬁts for the treatment of vascular dementia in clinical practice.
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FINGOLIMOD REDUCES HEMORRHAGIC TRANSFORMATION ASSOCIATED WITH
DELAYED TISSUE PLASMINOGEN ACTIVATOR TREATMENT IN A MOUSE THROMBOEMBOLIC MODEL.
F. Campos1, T. Qin2, J. Castillo3, J.H. Seo4, K. Arai5, E.H. Lo6, C. Waeber7
Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela, SPAIN1, Stroke Research Laboratory, Department
of Radiology, Massachusetts General Hospital., Boston, USA2, Department of Neurology, Clinical
Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela,
SPAIN3, Neuroprotection Research Laboratory, Departments of Radiology and Neurology, Massachusetts General Hospital., Boston, USA4, Neuroprotection Research Laboratory, Departments
of Radiology and Neurology, Massachusetts General Hospital., Boston, USA5, Neuroprotection
Research Laboratory, Departments of Radiology and Neurology, Massachusetts General Hospital.,
Boston, USA6, School of Pharmacy, University College Cork., Cork, IRELAND7

485 Experimental studies
Neuroprotective Effect of Two-Herbs Water Extract Against Oxygen-Glucose Deprivation–Induced Injury in PC12 Pheochromocytoma Cell
C.W. CHAN1, J.W. XIAN2, W.N. LEUNG3, B.S. LAU4
The Chinese University of Hong Kong, Hong Kong, HONG-KONG1, The Chinese University
of Hong Kong, Hong Kong, HONG-KONG2, The Chinese University of Hong Kong, Hong Kong,
HONG-KONG3, The Chinese University of Hong Kong, Hong Kong, HONG-KONG4

Objectives
Stroke is the third major cause of death in worldwide. More than 80% stroke is caused by cerebral
ischemia. Tissue plasminogen activator is given to patient within 3 hours post-stroke. Such a short
period of t-PA treatment require alternative therapy for cerebral ischemia. Gastrodiae Rhizoma (TM)
and Uncariae Ramulus cum Uncis (GT) are the commonly prescribed Chinese herbal medicines on
cerebral disorder. The study aims to investigate the treatment effect of a TCM formula which composes of TM and GT (TGW) on cerebral ischemia.
Background: The sphingosine 1-phosphate receptor agonist fingolimod reduces infarct size in rodent Methods
models of stroke and enhances blood–brain barrier integrity. Based on these observations, we hyNerve-growth factor treated PC12 cells were added with TGW and immediately subject to oxygen
pothesized that combination of fingolimod with tissue plasminogen activator (tPA) would reduce the glucose deprivation (OGD) and followed by 16hr reoxygenation (OGD-R). The rescue of PC12 cell
risk of hemorrhagic transformation associated with delayed administration of tPA.
death by TGW extract was assessed by release of lactate dehydrogenase (LDH). The drug interacMethods: We evaluated the effects of fingolimod in a mouse model of thromboembolic stroke, in
tion of TM and GT was investigated during OGD-R. Furthermore, cell death mechanism of OGD
which both the beneficial effect of reperfusion associated with early tPA treatment and hemorrhagic was studied by dual staining with fluorescent Annexin V and propidium iodide, generation of ROS
transformation associated with delayed administration mimic clinical observations in humans.
and activity change of superoxide dismutase (SOD), catalase (CAT), caspase-3.
Results: Our results demonstrate that fingolimod treatment attenuates the neurological deficit and
Results
reduces infarct volume after in situ thromboembolic occlusion of the middle cerebral artery. ComIn LDH assay, TGW reduced cell death by 28%, 62%, 83% in OGD phase, also by 41%, 55%, 56%
bination of fingolimod and tPA improves the neurological outcome of the thrombolytic therapy and
in R phase at 1, 2 and 4mg/ml, respectively. TM and GT combination is significantly reduced LDH
reduces the risk of hemorrhagic transformation associated with delayed administration of tPA.
release rather than either TM or GT. It suggested TM and GT have synergistic effect of protection
Conclusion: This study confirms the protective efficacy of fingolimod as a treatment against ischagainst OGD-induced on PC12 cells. In flow cytometry, TGW treatment reduced late apoptotic and
emic stroke in another rodent model of stroke (thromboembolic occlusion), and suggests that fingo- necrotic cells. OGD-induced cell injury resulted in a significant increase in intracellular ROS while
limod could potentially be used in combination with tPA to reduce the risk of brain hemorrhage.
TGW suppressed ROS generation.
It was found that SOD, CAT and Caspase-3 activities are significantly increased after OGD. Both
caspase-3 and SOD activity increased further but CAT activity dropped to same level of control
group after addition of TGW.
Conclusion
The water extract of Tianma-Gouteng formula exhibited neuroprotective effect on nerve-growth factor treated PC12 under oxygen-glucose deprivation.
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486 Vascular biology
TNF-alpha-induced cerebral barrier disruption during ischaemic injury is mediated by
pro-oxidant enzyme NADPH oxidase
Z. ABDULLAH1, U. BAYRAKTUTAN2
UNIVERSITY OF NOTTINGHAM, NOTTINGHAM, UNITED KINGDOM1, UNIVERSITY
OF NOTTINGHAM, NOTTINGHAM, UNITED KINGDOM2
Background: Ischaemic injury is associated with excessive generations of TNF-alpha and oxidative
stress and the disruption of blood-brain barrier (BBB). This study investigates whether pro-oxidant
enzyme NADPH oxidase may modulate TNF-alpha-evoked BBB disruption.
Methods: The levels of TNF-alpha were measured in human brain microvascular endothelial cells
(HBMEC) after oxygen-glucose deprivation alone or followed by reperfusion (OGD±R) using an
ELISA-based kit. Total superoxide anion (O2-) levels and NADPH oxidase activity were measured
by cytochrome C reduction and lucigenin-enhanced chemiluminescence assays. The changes in protein expressions and matrix metalloproteinase (MMP) activities were studied by Western analyses
and gelatin zymography, respectively. The BBB integrity was assessed by measurements of transendothelial electrical resistance (TEER) and sodium fluorescein (NaF) flux across an in vitro model of
human BBB composed of HBMEC and human astrocytes.
Results: OGD±R produced marked increases in HBMEC TNF-alpha levels which in turn significantly enhanced total O2- levels and NADPH oxidase activity. TNF-alpha also increased MMP-2
and MMP-9 activities while concurrently reducing the expressions of antioxidant enzymes, Cu/
Zn-superoxide dismutase and catalase and the tight junction proteins, claudin-5 and occludin. Exposure of co-cultures to TNF-alpha led to dramatic disruptions in the BBB integrity as evidenced by
reductions in TEER and concomitant increases in NaF flux. Inhibition of NADPH oxidase activity
by one of the two structurally different inhibitors, namely apocynin or diphenyleneiodonium chloride prevented all the aforementioned changes in protein expressions, enzyme activity and barrier
integrity induced by TNF-alpha.
Conclusion: During ischaemic cerebral injury, the activation of NADPH oxidase plays a pivotal role
in determining the extent of TNF-alpha-evoked BBB damage through concomitant regulations of
O2- bioavailability and MMP activity.
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487 Vascular biology
Lipoprotein associated phospholipase A2 (Lp-PLA2) and long-term prognosis after TIA and
stroke
H.C. Segal1, A.I. Burgess2, D.L. Poole3, N. Taj4, T.J. James5, Z. Mehta6, P.M. Rothwell7
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurology, University of
Oxford, Oxford, UNITED KINGDOM1, Stroke Prevention Research Unit, Nuffield Department
of Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurology, University of Oxford, Oxford, UNITED
KINGDOM3, Clinical Biochemistry, Oxford University Hospitals NHS Trust, Oxford, UNITED
KINGDOM4, Clinical Biochemistry, Oxford University Hospitals NHS Trust, Oxford, UNITED
KINGDOM5, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM6, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM7
BACKGROUND: Lipoprotein associated phospholipase A2 (Lp-PLA2), a serine lipase produced
in macrophages and expressed in atherosclerotic lesions, participates in the oxidative modification
of LDL. The released oxidised free fatty acids are potent pro-inflammatory products, potentially
linking Lp-PLA₂ to cardiovascular disease and stroke. We determined the value of Lp-PLA2 in
the prediction of recurrent vascular events and death after TIA or stroke. METHODS: We studied
consecutive patients with TIA or stroke in a population-based study (Oxford Vascular Study) and
community controls. Lp-PLA₂ was measured in serum samples using the PLAC test enzyme linked
immunoassay for mass, and an automated colorimetric assay for activity (diaDexus Inc., San Francisco, USA) the latter measured on the ADVIA 2400 (Siemens, Frimley Park, UK). In cases, LpPLA2 levels were related (OR per decile) to the 5-year risk of recurrent vascular events (ischaemic
stroke and myocardial infarction) and risk of all-cause death after adjustment for age and sex. RESULTS: Among 1048 patients with TIA or stroke and 452 controls, Lp-PLA2 activity and mass were
unrelated to age, but activity was lower (p=0.0001) in women than in men. Both Lp-PLA2 mean
(SD) activity and mass were higher in patients than in controls (activity 184.8(49) vs 164.7(39)
nmol/mL/min, p=0.0001; mass 294(79) vs 253(64)ng/mL), but there were no consistent differences
between aetiological subtype (TOAST classification). Increased Lp-PLA2 mass tended to be associated with risk of recurrent stroke (OR/decile=1.055, 0.999-1.114, p=0.054). Activity was unrelated
to risk of recurrent stroke (1.008, 0.953-1.065, p=0.79), but did predict risk of death (1.057, 1.0211.095, p=0.0016). Neither activity nor mass predicted risk of MI. CONCLUSIONS: Lp-PLA2 assays were not consistent predictors of recurrent vascular events after TIA or stroke. Further research
is required to explain the link between Lp-PLA2 activity and all-cause mortality.

London, United Kingdom 2013
488 Vascular biology
The prevalence of abnormal microvascular response (peaks) in stroke or transient ischaemic
attack (TIA) patients compared with Controls and association with impaired sympathetic activity.
D.D. Adingupu1, S. Elyas2, C.E. Thorn3, P.E. Gates4, A.C. Shore5, W.D. Strain6

489 Vascular biology
Symptomatic Hemispheric Hyperperfusion after Intravenous Thrombolysis for Acute Ischemic Stroke
V.K. Sharma1, P.R. Paliwal2, H.L. Teoh3, E.Y. Ting4, R.C. Seet5, B.P.L. Chan6

National University of Singapore, Singapore, SINGAPORE1, National University Health System,
Diabetes and Vascular Medicine, University of Exeter Medical School, Exeter, UNITED
Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3, National
KINGDOM1, Diabetes and Vascular Medicine, University of Exeter Medical School, Exeter, UNIT- University Health System, Singapore, SINGAPORE4, National University of Singapore, Singapore,
ED KINGDOM2, Diabetes and Vascular Medicine, University of Exeter Medical School, Exeter,
SINGAPORE5, National University Health System, Singapore, SINGAPORE6
UNITED KINGDOM3, Diabetes and Vascular Medicine, University of Exeter Medical School, Exeter, UNITED KINGDOM4, Diabetes and Vascular Medicine, University of Exeter Medical School, Background and aim- Intravenous tissue plasminogen activator (IV-tPA)-induced arterial recanaliExeter, UNITED KINGDOM5, Diabetes and Vascular Medicine, University of Exeter Medical
zation often results in rapid clinical recovery in acute ischemic stroke (AIS). However, rapid arterial
6
School, Exeter, UNITED KINGDOM
recanalization can rarely lead to cerebral hyperperfusion syndrome (HPS) with variable presentations. HPS is a recognized entity after recanalization of a chronically occluded artery, probably due
Introduction: We have previously demonstrated a distinct microvascular autoregulatory abnormalito failed cerebral autoregulation. We present an AIS case that developed symptomatic hemispheric
ty (reperfusion peaks) in response to post occlusive reactive hyperaemia (PORH) in the skin which
HPS after successful thrombolysis
is associated with higher cardiovascular risk. We explored the prevalence of abnormal reperfusion
Case Description- A 43 year old hypertensive lady presented with sudden left hemiplegia (NIpeaks in patients following stroke/ TIA compared to apparently healthy controls and the components HSS score 19-points). Non-contrast brain CT was unremarkable but CT angiogram (CTA) showed
of vasomotion in those with abnormal versus normal peak responses.
non-opacification of right middle cerebral (MCA) and internal carotid artery (ICA). IV-tPA resulted
Methods: PORH was performed on 100 patients who had suffered stroke or TIA in the previous 6
in complete recanalization of MCA and ICA, accompanied by clinical recovery (NIHSS at 2-hours
months and 83 controls. Following 17-minutes of resting vascular perfusion reactive hyperaemia
3-points). However, she deteriorated gradually (NIHSS at 18 hours 9-points). No bleeding or acute
was induced using a 4-minute arterial occlusion of the ankle. Laser Doppler fluximetry was used
infarct was seen on repeat CT brain. Repeat CTA showed complete recanalisation of ICA and MCA.
to record perfusion; resting flux was analysed using fast-Fourier transformation. The proportion
This unexpected neurological deterioration prompted us to explore further. Quantitative electroenof vasomotor response attributed to endothelial function (0.001-0.02Hz), sympathetic tone (0.021cephalography (QEEG) showed considerable right hemispheric slowing and CT perfusion (CTP) re0.05Hz) and myogenic tone (0.051-0.15Hz) were calculated as a percentage of the total vasomotor
vealed paradoxical significant right hemispheric hyperperfusion. Head-up position, fluid restriction
response.
and BP control (target 120/80mmHg) resulted in gradual clinical recovery (day-7 NIHSS 1-point).
Results: Baseline characteristics were similar between the groups. Patients with TIA/Stroke had a
CTP and QEEG, performed on day 9, revealed normalization of their respective findings. She had
higher prevalence of abnormal peaks compared to controls (72 vs. 51 %, p=0.003). After adjusting
achieved complete clinical recovery when seen at 3-months.
for age, blood pressure, heart rate, gender and BMI, the sympathetic component of vasomotion was Conclusions- HPS should be considered in AIS with mismatch between the clinico-radiological findsignificantly attenuated in those with abnormal reperfusion peaks compared with normal peaks. This ings. Timely diagnosis and appropriate management may avert the harmful sequel of this condition.
was true in strokes and controls [geometric mean (95% CI) 8.31 (7.09 to 9.74) vs. 12.45 (9.30 to
We hypothesized that regional hyperperfusion led to the paradoxically reduced neuronal activity
16.65) (p=0.02)] and [8.40 (6.47 to 10.91) vs. 12.58 (9.25 to 17.12)] (p=0.042).
(neurovascular uncoupling), manifesting as neurological deterioration.
Conclusion: Patients with stroke/TIA have a higher prevalence of abnormal microvascular autoregulatory response compared to healthy controls. Abnormal peak response is associated with attenuated
sympathetic component of vasomotion. This suggests a potential mechanism by which skin autoregulation predicts target organ damage.
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THE HEMOSTATIC PARAMETERS IN PATIENTS WITH ACUTE ISCHEMIC STROKE
R. Raicevic1, S. Mandic-Radic2, D. Veljancic3, B. Labovic4, T. Lepic5

Translational stroke research (PO 491 - 503)

Military Medical Academy, Clinic of neurology, Belgrade, SERBIA1, Military Medical Acade491Translational stroke research
my, Department of Clinical Chemistry, Belgrade, SERBIA2, Military Medical Academy, Department
Combined central and peripheral magnetic stimulation to facilitate motor recovery after
of Neurology, Belgrade, SERBIA3, Military Medical Academy, Department of Neurology, Belgrade,
stroke
SERBIA4, Military Medical Academy, Department of Neurology, Belgrade, SERBIA5
S.M. Kuznetsova1, V.V. Kuznetsov2, N.A. Skachkova3
Introduction. Blood coagulation and fibrinolytic process are involved in thrombotic vessel obstruction. It is accepted that are association among dysfunction of vascular endothelium and changes
of coagulation proteins. The aim of this study was to examine wheter the natural anticoagulants
and inhibitors of hemostatic system are involved in activation hemostatic system in patients with
acute ischemic stroke (AIS). Methods. The study was performed in 120 patients (77 males and 43
females), average 67 years (range 44-82) with AIS confirmed by standard clinical and radiological
criteria. The citrate blood was taken within 24-72 hours after acute event. The activities of protein
C (PC), antithrombin III (ATIII), protein S (PS), a2 antiplasmin (AP), and plasminogen activator
inhibitor (PAI1) were measured by commercial reagents (Behring,Marburg and Instrumentation
Labaratory, Milan). The results were compared with the values of 41 matched (26 males and 15 females) nonvascular neurological patients. Results: It was found that value of PC, ATIII and PAI1
were significantly decreased compared to the control group (p<0,01).There were no significantly
changes of AP and PS activities. The results suggest there were an increased activation state of coagulation process during AIS, where PC and PS took the part. Decreased levels of PAI1 represent
decreased fibrinolytic inhibition and possibly PC involvement in regulation of PAI1 activity. Conclusions. It is concluded that essential anticoagulants and inhibitors are important in regulation of
hemostasis in patients with AIS.
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State Institution «Institute of Gerontology of NAMS of Ukraine», Kiev, UKRAINA1, State Institution «Institute of Gerontology of NAMS of Ukraine», Kiev, UKRAINA2, State Institution «Institute of Gerontology of NAMS of Ukraine», Kiev, UKRAINA3
Background. Both repetitive transcranial magnetic stimulation (rTMS) and peripheral magnetic
stimulation (rPMS) independently lead to functional cortical reorganization. In this sham-controlled
randomized trial we investigated effects of combined rTMS and rPMS in post-stroke patients.
Methods. The study involved 42 patients with cerebral hemispheric ischemic stroke (mean age 64,55±1,07 years). Patients received 10 daily sessions of 1 Hz rTMS and rPMS. In different groups,
stimulation was either real or sham. We evaluated the Motor Club Assessment Scale (MCAS) and
cortical excitability before and after the end of the treatment. Motor evoked potential (MEP) and
resting motor threshold (rMT) were measured as parameters of cortical excitability with single-pulse
TMS methods. Single-pulse, rTMS and rPMS performed using magnetic stimulator MagPro R100
(Medtronic A/S, Denmark).
Results. The improvement of motor function was greater in the real stimulation group (28,5% in
MCAS) when compared to the sham group (18,3% in MCAS). Real stimulation group showed statistically significant increase of MEP amplitude (before – 0,82±0,29, after - 1,36±0,23, retrospectively) and reduce rMT (before - 81,00±3,29, after - 73,67±3,72, retrospectively) of the affected
hemisphere. No significant changes were observed of cortical excitability of both affected and intact
hemispheres of sham group, as well as the intact hemisphere of real stimulation group.
Conclusion. The combination of rTMS and rPMS improved motor functions and increased cortical
excitability of the affected hemisphere in post-stroke patients. This novel approach may potentiate
cerebral adaptive processes that facilitate motor recovery after stroke.

London, United Kingdom 2013
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Autologous Mesenchymal Stem Cell Transplantation in Patients with Chronic Stroke: A follow up study in an Indian Scenerio
A. Bhasin1, M.V. Srivastava2, R. Bhatia3, S. Mohanty4, S.S. Kumaran5
All India Institute of Medical Sciences, New Delhi, INDIA1, All India Institute of Medical Sciences, New Delhi, INDIA2, All India Institute of Medical Sciences, New Delhi, INDIA3, All India Institute of Medical Sciences, New Delhi, INDIA4, All India Institute of Medical Sciences, New Delhi,
INDIA5
Background: Stem cell (SC) therapy has been envisioned as a therapeutic vehicle to promote recovery and repair after a brain insult. Knowing the logistics and paradigms in recovery processes after
Stroke, the disease has pioneered the transplantation therapy. This study presents three year follow
up of intravenous mesenchymal stem cells (MSCs) transplantation in patients with chronic stroke.
Methods: We performed an open-label, clinical trial of 12 patients with chronic stroke. Patients were
allocated to two groups, those who received intravenous autologous ex vivo cultured MSCs (MSC
group) or those who did not (control group), and all were followed for up 3.5 years from the day of
cell transplantation. Clinical and radiological imaging was performed for all patients as outcome
measures. Bone marrow was aspirated under aseptic conditions. Mononuclear stem cell layer was
plated at a density of 106 cells/cm2 with Stem Pro MSC SFM basal medium (A-10334, Invitrogen)
in a T-25 tissue culture flask and incubated at 37 ° C/5% CO 2 . Patients were evaluated for safety,
i.e. laboratory and radiological tests at repeated intervals till three years.
Results and Conclusion: The reports have been optimistic regarding safety as we did not find any
cell related side effects / mortality till the last follow up (182th week). We observed that modified
Barthel Index showed statistical significant improvement at 156 and 182 weeks (95 % CI : -10.27
to 0.07; p =0.05) follow up in the MSC group as compared to controls. The 2nd and 3rd quartile for
m BI in MSC group was 89 & 90 respectively suggesting good performance of patients in the stem
cell group. The impairment scales i.e., Fugl Meyer, ashworth tone scale, strength of hand muscles
(MRC) did not show any significant improvement at all time points which is similar to our previous
published report. This follow up presents behavoural benefits but primarily indicates safety, tolerance and applicability of ex vivo culture expanded mesenchymal stem cells in Stroke which may be
used in future clinical trials

Experimental / MSC
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Cortical
Subcortical
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Baseline m BI (mean)
FM at 24 weeks
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(mean)
FM at 156 weeks
(mean)
mBI at 156 weeks
(mean)
FM at 182 weeks
(mean)
mBI at 182 weeks
(mean)

5.2

Control

6
42 + 3.5
2:4
5
1
16.6 +

6
46.5 + 6.5
6:0
4
2
16.8 + 6.1

44 + 11.6
36.6 + 7.4

45.6+7.8
34.1+ 3.7

72.5 + 8.8

70.1+ 5.1

45.1+ 7.2

42.5 + 4.2

83 + 6.1

78+ 5.0

50.5 + 6.9

46.5+ 4.5

87.6 + 3.2

82.5+ 4.3

53 + 7.1

48 + 5.2

90+ 4.3

83.8+5.3

Table 1. Clinical outcomes in experimental and control groups
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Profile of von Willebrand factor antigen & von Willebrand factor propeptide in an overall
population of TIA and ischaemic stroke patients and in specific TOAST subgroups
W.O. Tobin1, J.A. Kinsella2, G.F. Kavanagh3, J.S. O’Donnell4, R.A. McGrath5, D.R. Collins6, T.
Coughlan7, D. O’Neill8, B. Egan9, S. Tierney10, T.M. Feeley11, R.P. Murphy12, D.J.H. McCabe13
The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital,
Trinity College Dublin, Ireland, Dublin, IRELAND1, The Adelaide and Meath Hospital, Dublin,
incorporating the National Children’s Hospital, Trinity College Dublin, Ireland, Dublin, IRELAND2,
The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity
College Dublin, Ireland, Dublin, IRELAND3, Trinity College Dublin; Haemostasis Research Group,
St James’s Hospital, Trinity College Dublin, Ireland., Dublin, IRELAND4, Trinity College Dublin;
Haemostasis Research Group, St James’s Hospital, Trinity College Dublin, Ireland., Dublin, IRELAND5, The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital,
Trinity College Dublin, Ireland, Dublin, IRELAND6, The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College Dublin, Ireland, Dublin, IRELAND7,
The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity
College Dublin, Ireland, Dublin, IRELAND8, The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College Dublin, Ireland, Dublin, IRELAND9,The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College
Dublin, Ireland, Dublin, IRELAND10, The Adelaide and Meath Hospital, Dublin, incorporating the
National Children’s Hospital, Trinity College Dublin, Ireland, Dublin, IRELAND11, The Adelaide
and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College Dublin,
Ireland, Dublin, IRELAND12, The Adelaide and Meath Hospital, Dublin, incorporating the National
Children’s Hospital, Trinity College Dublin, Ireland, Dublin, IRELAND13

494 Translational stroke research
Upright pedalling is a potential intervention for driving lower limb recovery in people who
cannot walk early after stroke
N.J. Hancock1, L. Shepstone2, P. Rowe3, P.K. Myint4, V.M. Pomeroy5
University of East Anglia, Norwich, UNITED KINGDOM1, University of East Anglia, Norwich,
UNITED KINGDOM2, University of Strathclyde, Glasgow, UNITED KINGDOM3, University of
East Anglia, Norwich, UNITED KINGDOM4, University of East Anglia, Norwich, UNITED KINGDOM5

Background
Substantial paresis early after stroke limits repetitive practice of walking and hence provision of exercise known to drive recovery. This study aimed to test the assumption that people who could not
walk early after stroke could produce smooth repetitive lower limb movement during Upright Pedalling (UP).
Method
Design: Sub-section of data from feasibility study. Participants (n = 8): adults, up to 30 days from
stroke onset, lower limb paresis, unable to walk without continuous assistance (0-2 on Functional
Ambulatory Categories - FAC). Instrumentation: Upright static bike modified with a light sensor to
measure crank angle, synchronised with a portable surface EMG system (Biometrics UK) for measurement of lower limb muscle activity. Procedure: As part of a wider feasibility study, participants
underwent a baseline session of UP, in an acute stroke unit therapy gym. Pedalling Measures: onset and offset of muscle activity (expressed as percentage activity above resting baseline in each of
eight wheel position bins), smoothness of pedalling (S-Ped; expressed as standard deviation of time
spent in each wheel position bin) and pedalling cadence.
Results
All participants (males n= 6 females n=2) completed the baseline pedalling task. All had substantial
Background: von Willebrand factor propeptide (VWF:Ag II) is proposed to be a more sensitive
lower limb weakness (MI, mean 50; range 14 to 78) and severely impaired mobility (FAC 0). All
marker of acute endothelial activation than von Willebrand factor antigen (VWF:Ag) because of its
achieved smooth pedalling (S-Ped mean= 0.065, range= 0.012 to 0.164) at cadences of between 18
shorter half-life. These biomarkers have not been studied simultaneously following TIA or stroke.
and 54rpm. Muscle activity patterns demonstrated heterogeneity, from crank propulsion entirely by
Methods: In this prospective, observational, case-control study, plasma VWF:Ag and VWF:Ag II
the unaffected limb to reciprocal inter-limb activity.
levels were quantified in 164 patients ≤4 weeks of TIA/ischaemic stroke (baseline), and >14 days
Conclusions
(14d) and >90 days (90d) later. Data were compared with those from 27 healthy controls. TIA/stroke These observational data indicate that people with severe paresis and who cannot walk early after
subtyping was performed according to the TOAST classification. Multiple linear regression analysis stroke can produce smooth movement during UP, using various muscle activation strategies. An
was performed, as appropriate. P<0•05 was considered statistically significant. Results: ‘Unadjustearly phase randomised controlled trial to test the hypothesis that UP can drive walking recovery in
ed’ VWF:Ag and VWF:Ag II levels were higher in patients than controls at baseline, 14d and 90d
people with substantial paresis early after stroke is therefore indicated.
(p≤0.03). VWF:Ag levels remained higher in patients than controls at baseline (p≤0.03), but not at
14d or 90d after controlling for differences in age or hypertension between groups. VWF:Ag levels
were higher in patients than controls at baseline and 90d after controlling independently for smoking status (p≤0.04). ‘Adjusted’ VWF:Ag II levels were not higher in patients vs. controls after controlling for age, hypertension or smoking (p≥0.1). Patients with TIA or stroke of large vessel aetiology (N=46) had higher VWF:Ag and VWF:Ag II levels than controls at each timepoint (p≤0.002).
Cardioembolic TIA/stroke patients (N=25) only had higher VWF:Ag and VWF:Ag II levels than
controls at baseline (p=0.03). Conclusions: von Willebrand factor secretion is enhanced after TIA/
stroke, especially early after symptom onset and in patients with recently symptomatic large artery
atherosclerosis. These data will inform the design of longitudinal studies investigating the value of
endothelial and platelet biomarkers at predicting the risk of recurrent vascular events during longterm follow-up, especially in specific stroke subgroups.
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Pilot Investigation of Stem Cells in Stroke [PISCES]
A Phase I Trial of CTX0E03 Human Neural Stem Cells
D. Kalladka1, J. Sinden2, K. Pollock3, J. McLean4, L. Dunn5, C. Santosh6, K.W. Muir7
Stroke Research Group, Southern General Hospital, Glasgow, UK

494 Translational stroke research
Role of Oxidative Stress in Mediating Vascular Brain Damage: Hyperacute Plasma F2-Isoprostane Predicts Infarct Growth in Ischemic Stroke
S. Lorenzano1, N.S. Rost2, H. Li3, F.O. Lima4, M.B. Maas5, A.J. Dipietro6, K. Arai7, D. Toni8, O.
Wu9, G.J. Harris10, E.H. Lo11, J.B. Blumberg12, S.K. Feske13, K.L. Furie14

Institute of Neuroscience & Psychology, University of Glasgow, Glasgow, UNITED KINGDOM1, ReNeuron Ltd., Surrey, UNITED KINGDOM2, ReNeuron Ltd., Surrey, UNITED KINGDOM3, Dept. of Neuroradiology, Institute of Neurological Sciences, NHS Greater Glasgow &
Clyde, Glasgow, UNITED KINGDOM4, Dept. of Neurosurgery, Institute of Neurological Sciences,
NHS Greater Glasgow & Clyde, Glasgow, UNITED KINGDOM5, Dept. of Neuroradiology, Institute of Neurological Sciences, NHS Greater Glasgow & Clyde, Glasgow, UNITED KINGDOM6,
Institute of Neuroscience & Psychology, University of Glasgow, Glasgow, UNITED KINGDOM7

Massachusetts General Hospital/Harvard Medical School and Sapienza University of Rome,
Boston, USA1, Massachusetts General Hospital and Harvard Medical School, Boston, USA2, Massachusetts General Hospital and Harvard Medical School, Boston, USA3, Massachusetts General
Hospital and Harvard Medical School, Boston, USA4, Massachusetts General Hospital and Harvard
Medical School, Boston, USA5, Massachusetts General Hospital and Harvard Medical School, Boston, USA6, Massachusetts General Hospital and Harvard Medical School, Boston, USA7, Sapienza
University of Rome, Rome, ITALY8, Massachusetts General Hospital and Harvard Medical School,
Boston, USA9,Massachusetts General Hospital and Harvard Medical School, Boston, USA10, Massachusetts General Hospital and Harvard Medical School, Boston, USA11, Tufts University, Boston,
USA12, Massachusetts General Hospital and Harvard Medical School, Boston, USA13, Massachusetts General Hospital and Harvard Medical School, Boston, USA14, , , 15

Background: CTX0E03 is a conditionally immortalized human neural stem cell line, developed as
a GMP manufactured, allogeneic, Advanced Therapy Medicinal Product. After direct cerebral implantation 4 weeks after rat MCAo stroke, CTX0E03 exhibited dose-dependent improved functional
outcome, along with increased host striatal angiogenesis and neurogenesis. Aim: To investigate the
safety profile of intra-cerebral implantation of CTX0E03. Methods: This was an open label, single
site, ascending dose trial in 12 male patients with stable disability (NIHSS≥6, mRS>1) after ischaemic MCA stroke 6 - 60 months previously. Four groups of 3 each receive 2, 5, 10 & 20 million
cells respectively, implanted in ipsilateral putamen by stereotaxic injection. Clinical (NIHSS, mRS,
BI, Ashworth, EuroQoL) & radiological data are collected over 2 years. The primary endpoint is
safety, including adverse events, neurological change or mortality, with secondary functional endpoints. Results: By 10thJan2013, nine patients had received CTX0E03 [2, 5, 10m cells; each n=3].
Follow-up was 3-24 months. Mean age was 69 years; median pre-implantation NIHSS score 8, and
mean time from stroke 26 months. Three had sub-cortical-only infarcts and 5 had right hemisphere
stroke. No cell-related or immunological adverse events were observed. Post-implantation, 1 patient
had an asymptomatic subdural bleed and 1 had an asymptomatic contralateral occipital infarct. NIHSS score improved by median 1 point at 1 mth post-treatment (n=9) and 3 points at 1 year (n=5).
Median BI improved by 1 point at 3 mths (n=8) and 4 points at 1 year (n=5). Median mRS improved
by 1 grade at 1 year (n=4/5). Summated Ashworth scores for affected limbs improved by mean 8 (214) at 3 mths (n=8) and 10 (6-17) at 1 year (n=5). Conclusion: No cell related adverse events have
been observed to date in doses up to 10 million CTX0E03 cells. Observed improvements on neurological measures justify further investigation in a Phase II study.

Background:Oxidative stress occurs as part of the earliest response to cerebral ischemia and is likely
to play an important role in the pathogenesis of ischemic brain injury. We sought to evaluate whether hyperacute plasma levels of F2-isoprostane (F2-isoP) predict infarct growth (IG). Methods:We
prospectively measured plasma F2-isoP, urinary 8-oxo-7,8-dihydro-2’-deoxyguoanosine, plasma
Oxygen Radical Absorbance Capacity assay, high sensitivity-C reactive protein, and matrix metalloproteinase-2 and -9 in acute ischemic stroke(AIS) patients presenting within 9 h of symptom onset.
Baseline DWI volume(DWIV) and final infarct volume(FIV) (DWI or CT at 24-96h) were analyzed
using semi-automated volumetric method. IG volume(IGV) was defined as the difference between
FIV and baseline DWIV. Results:Of 489 AIS subjects, 220 [mean (SD) age 69.4 (14.7) y, 40.9%
females, 55.7% treated with IV t-PA] had both baseline DWI and follow-up imaging.Of these, 170
had IG, and they were more likely to be male(p=0.03), under statins(p=0.01), to have prior transient
ischemic attack(p=0.046), diabetes mellitus(p=0.03), higher NIHSS score(p=0.01) and blood glucose levels(p=0.03) at admission, a larger DWIV(p=0.01), and higher median (IQR) baseline levels
of F2-isoP [56.2(36.4-75.3) vs. 42.0(27.0-61.8) pg/mL, p=0.009].Baseline F2-isoP significantly correlated with IGV(Spearman’s rho=0.20,p=0.005) and FIV(Spearman’s rho=0.19,p=0.009). In a multivariate binary logistic regression model, baseline F2-isoP emerged as an independent predictor of
IG occurrence(OR 2.57, 95%CI 1.37-4.83; p=0.007). In a multivariate linear regression model, F2isoP was independently associated with IGV (B 0.38, 95%CI 0.04-0.72; p=0.03). Conclusions:Elevated hyperacute plasma F2-isoP concentrations independently predict IG and IGV in AIS patients.
If validated in future studies, measuring plasma F2-isoP might be helpful in the acute setting to stratify patients for progression and relative severity of ischemic injury.
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Actovegin treatment initiated 6 hours after cerebral ischemia aids cognitive recovery in the rat
4-vessel occlusion model but not when initiated after 28 days.
S. Meilin1, D. Muresanu2, J. Donoghue3, M. Elmlinger4

497 Translational stroke research
Endothelin-1 in cephalic and peripheral venous blood in acute ischemic stroke patients
C. Back1, O. Mathiesen2, K.L. Kerstin Lipka Thiesen3, K. Skovgaard4, N.A. Pedersen5, L. Edvinsson6, P. Bie7, N.J. Aachmann-Andersen8, V.A. Larsen9, H.K. Iversen10

Neurology Discovery Service, MD Biosciences Ltd, Ness Ziona, ISRAEL1, Department of Neurosciences, University of Medicine and Pharmacy “Iuliu Hatieganu”, Cluj-Napoca, ROMANIA2,
School of Pharmacy & Biosciences, Liverpool John Moores University, Liverpool, UNITED KINGDOM3, Exploratory Translational Development, Takeda Pharmaceuticals International GmbH,
Glattpark-Opfikon, SWITZERLAND4

Translational Stroke Center, Department of Neurology Copenhagen University Hospital
Glostrup, Glostrup, DENMARK1, Department of Anaesthesiology, Copenhagen University Hospital Glostrup, Glostrup, DENMARK2, Department of Anaesthesiology, Copenhagen University
Hospital Glostrup, Glostrup, DENMARK3, Department of Anaesthesiology, Copenhagen University
Hospital Glostrup, Glostrup, DENMARK4, Department of Anaesthesiology, Copenhagen University
Hospital Glostrup, Glostrup, DENMARK5, Translational Stroke Center, Glostrup Research Institute,
Copenhagen University Hospital Glostrup, Glostrup, DENMARK6, 5Institute of Molecular Medicine, University of Southern Denmark, Odense, DENMARK7, Department of Neuroscience and
Pharmacology, University of Copenhagen, Copenhagen, DENMARK8, Department of Radiology,
Copenhagen University Hospital Glostrup, Glostrup, DENMARK9,
Translational Stroke Center, Department of Neurology Copenhagen University Hospital Glostrup,
Glostrup, DENMARK10

Background
Stroke and its cognitive complications are major burdens but effective regenerative treatments are
lacking. Actovegin is a biological multicomponent drug with metabolic and neuroprotective effects
which has been shown to improve clinical outcomes in mixed dementia and diabetic neuropathy. In
hippocampal neuronal cultures it reduces apoptosis and oxidative stress. Moreover, regeneration of
peripheral neurons has been shown in the STZ rat diabetic neurophathy model, in vivo.
Objective
To compare the effects of Actovegin in the 4-vessel occlusion rat model of global cerebral ischemia
when initiated 6 hours vs. 28 days after induction of cerebral ischemia in rats.
Methods
After induction of cerebral ischemia, early treatment cohort (ETC) rats were treated with Actovegin
or placebo (started 6 hours post ischemia) on study days 1-40; late treatment cohort (LTC) rats were
treated with Actovegin or placebo on days 28-67. On day 36, ETC rats underwent a water maze test
(WMT) to assess learning and memory: twice daily for 4 days, they were put in a water pool with a
hidden platform for 60 seconds or until they found the platform (learning task); on the 5th day the
platform was removed and the rat put once in the pool for 60 seconds. The time spent in the quadrant where the platform had been located was recorded (memory). LTC rats started the WMT on day
24. Both cohorts repeated the WMT on day 64.
Results
In the ETC, in both the first and final WMT, Actovegin treatment improved both learning (p<0.05)
and memory (p<0.05) vs placebo. In the LTC, there were no differences between the Actovegin and
placebo groups in mean learning times (longer on study day 64 than on day 27) or in the final memory test.
Conclusions
Actovegin treatment when started 6 hours post ischemia but not 28 days post ischemia improved
learning and memory indicating a neuroprotective effect from early treatment. This finding confirms
the importance of early Actovegin administration post ischemia.
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Background
Endothelin 1 (ET-1) is a potent vasoconstrictor, produced primarily by endothelial cells. Antagonism
of ET-1 decreases experimental infarct size in rodent animal stroke models and endothelin receptor
expression is increased in animal stroke models and in post-mortem samples of the middle cerebral
artery from ischemic stroke patients. In acute stroke patients, measurements of circulating ET-1 levels show conflicting results. In the present study we investigated local ET-1 levels in the jugular and
peripheral venous blood in acute ischemic stroke patients and in healthy subjects.
Methods
16 patients 70 years old (65 – 80 yrs), M:F 10:6) suffering acute ischemic stroke within the last 48
hours and 10 healthy male controls, age: 25 years old (23 – 29 yrs) were included. In patients plasma ET-1 from the external jugular vein (n = 6) and the internal jugular bulb (n = 10) was compared
to cubital venous levels in the acute and post-stroke phase (> 4 months after onset).
Results
In the acute phase ET-1 levels in jugular venous blood (external and internal) were lower than corresponding peripheral levels, 0.80 (0.58 - 1.55) pmol/ml versus 1.15 (0.93 - 1.53) pmol/ml (p < 0.05).
No differences were found in the healthy control group, 1.57 (0.48 - 2.22) pmol/ml versus 1.27 (0.85
- 2.04) pmol/ml (ns). The jugular-peripheral vein differences were significantly larger in stroke patients than in healthy controls.
Conclusion
The results show that in patients suffering acute ischemic stroke the ET-1 level in jugular blood is
lower than in peripheral blood. This may be due to enhanced ET-1 receptor expression in the infarcted area reflecting vascular plasticity. This emphasizes that peripheral measurements cannot be used
as expression for local production or turnover in the brain circulation. Knowledge of the exact role
and temporal course of the ET receptor regulations could expose alternative pathways to neuroprotective treatments.

London, United Kingdom 2013
498 Translational stroke research
Usefulness of circulating apoptotic bodies determination in the prognosis of stroke
I. Díaz-Maroto1, J. Garcia-Garcia2, E. Fernández-Díaz3, E. Palazón4, G. Serrano5, O. Ayo-Martín6,
T. Segura7

498 Translational stroke research
OXALOACETATE INDUCES A POTENTIATION OF THE PROTECTIVE EFFECTS OF
GLUTAMATE OXALOACETATE TRANSAMINASE AFTER CEREBRAL ISCHEMIA.
M. Pérez-Mato1, P. Ramos-Cabrer2, R. Andrade3, D. Mirelman4, J. Castillo5, F. Campos6

Complejo Hospitalario Universitario de Albacete, Albacete, SPAIN1, Complejo Hospitalario
Universitario de Albacete, Albacete, SPAIN2, Complejo Hospitalario Universitario de Albacete,
Albacete, SPAIN3, Complejo Hospitalario Universitario de Albacete, Albacete, SPAIN4, Complejo
Hospitalario Universitario de Albacete, Albacete, SPAIN5, Complejo Hospitalario Universitario de
Albacete, Albacete, SPAIN6, Complejo Hospitalario Universitario de Albacete, Albacete, SPAIN7

Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela, SPAIN1, Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela, SPAIN2,
Department of Neurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela, SPAIN3, Department of Biological Chemistry, Weizmann Institute of Science., Rehovot, ISRAEL4, Department of Neurology, Clinical Neurosciences Research
Background
Laboratory, Hospital Clínico Universitario, IDIS., Santiago de Compostela, SPAIN5, Department of
Apoptosis may play an important role in neuronal death associated with cerebral ischemia. HistoNeurology, Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, IDIS., Sanpathological markers of apoptosis are difficult to obtain in vivo. However, apoptotic bodies (AB) are tiago de Compostela, SPAIN6
produced during apoptosis and levels can be measured in peripheral blood samples.
Our aim was to assess the possible correlation between circulating levels of AB and clinical outBackground: The concept of blood glutamate scavenging is increasingly important as a novel and
come in stroke patients.
attractive neuroprotectant strategy to reduce the excitotoxic effect of extracellular glutamate during
Methods
ischemic brain injury. Glutamate-oxaloacetate transaminase (GOT) activation by means of exogeWe studied 14 patients with acute ischemic stroke of less than 9 hours of evolution. Serial CA blood nous administration of oxaloacetate has been used as the most common protocol to reduce the blood
determinations and clinical monitoring by NIHSS scale were performed at baseline and 24, 48, 72
glutamate concentration, however the protective effect of other strategies like recombinant GOT adand 96 hours after the stroke onset. Stroke etiology by TOAST classification was performed.
ministration or rGOT supplemented with oxaloacetate have not been tested. So, our aim was to test
Results
the protective effect of the administration of rGOT alone and in combination with oxaloacetate in a
Mean age of 67 yo (4 males and 10 females). Etiologies were: cardioembolic stroke 7 patients, athischemic model and compare their effects with a oxaloacetate.
eroembolic stroke 1, lacunar stroke 2 and indeterminated stroke 4. Intravenous thrombolytic treatMethods: Sixty six animals were subjected to a transient middle cerebral artery. Infarct volumes
ment was administered in 5 patients. Circulating AB levels were detected in all cases. The most sig- were assessed by magnetic resonance imaging (MRI) before treatment administration, and 24h and
nificant variation in the levels of AB was observed comparing the measurement obtained at 24 and
7 days after ischemia. Brain glutamate levels were determined by in vivo MR spectroscopy (MRS)
96 hours. In those patients with good clinical outcome (improvement of >3 points in NIHSS scale,
during artery occlusion (80 min) and reperfusion (180 min). Blood and GOT activity was analyzed
n = 6), AB levels lowered at least 50%, except in the patients with lacunar stroke in which AB levels during occlusion and reperfusion period. Somatosensory test was performed in basal conditions and
remained unchanged. In those patients with progressive stroke (worsening of >3 points in NIHSS
7 day after ischemia.
scale, n = 2), AB levels significantly increased ( 40% and 60% in this 2 patients).
Results: In this study we show that, similar than oxaloacetate, administration of rGOT induces a
Conclusion
significant reduction of blood and brain glutamate levels which appears reflected in a reduction of
Our results suggest that variations in circulating levels of AB may be a useful marker of progression infarct volume and sensorimotor deficit after ischemia. However this neuroprotective effect is inand / or regression in acute ischemic stroke.
creased when rGOT was administered in combination with a low dose of oxaloacetate. Importantly,
the neuroprotective effects of rGOT supplemented with oxaloacetate remain when they were administered also 1 hour after reperfusion.
Conclusion: Oxaloacetate induces a potentiation of the protective effects of rGOT after ischemia.
The robust protection shown by both compounds suggests it is a strong candidate for a successful
acute phase stroke treatment.
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Do patients who take part in stroke research differ from non-participants? Implications for
generalizability of results.
G. Silver1, L. Busija2, L.W. Tao3, D. Liew4, L. Weir5, B. Yan6, S. Davis7, P.J. Hand8
Royal Melbourne Hospital, Melbourne, AUSTRALIA1, Royal Melbourne Hospital, Melbourne,
AUSTRALIA2, Royal Melbourne Hospital, Melbourne, AUSTRALIA3, University of Melbourne,
Melbourne, AUSTRALIA4, Royal Melbourne Hospital, Melbourne, AUSTRALIA5, Royal Melbourne Hospital, Melbourne, AUSTRALIA6, Royal melbourne Hospital, Melbourne, AUSTRALIA7,
Royal Melbourne Hospi8
Background and purpose. Clinical research is vital for expanding knowledge of treatment effectiveness among stroke patients, providing that results of research can be generalised to the broader patient population. The aims of this study were to determine the prevalence of participation in clinical
research studies by stroke patients and to compare demographic and clinical profiles of participants
and non-participants in stroke research.
Methods. 5,235 consecutive stroke or TIA patients admitted to the Stroke Care Unit (SCU) of the
Royal Melbourne Hospital (RMH) between January 2004 and December 2011 were studied. Associations between research participation and patient characteristics were initially assessed using
chi-square or Mann-Whitney tests, followed by a multivariable logistic regression model conducted
using generalised estimating equations approach, to account for multiple admissions.
Results. Five hundred and fifty eight SCU patients (10.7%) took part in at least one of the 33 clinical research studies during the study period. Transfer from another hospital (OR=0.35, 95%CI
0.22-0.55), worse premorbid function (OR=0.61, 95%CI 0.54-0.70), being single (OR=0.61, 95%CI
0.44-0.84) or widowed (OR=0.77, 95%CI 0.60-0.99), non-English language (OR=0.67, 95% CI
0.53-0.85), high socioeconomic status (OR=0.74, 95%CI 0.59-0.93), residence outside Melbourne
(OR=0.75, 95%CI 0.60-0.95), weekend admission (OR=0.78, 95%CI 0.64-0.94), and a history of
atrial fibrillation (OR=0.79, 95% CI 0.63-0.99) were associated with lower odds of research participation.
Conclusions. This study provides insights into clinical, demographic, and socio-economic factors associated with participation in clinical stroke research and identifies factors that could potentially be
targeted to enhance generalizability of stroke research studies.
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HETEROGENEITY OF ACUTE ADC MAPS PREDICTS TISSUE PRESERVATION: HYDROGEN SULPHIDE EXPOSURE AFTER ACUTE ISCHEMIA IN A RAT MODEL
I. Henriques1, M. Gutiérrez-Fernández2, B. Rodríguez-Frutos3, J. Ramos4, T. Navarro5, S. Cerdan6,
J. Ferro7, E. Díez-Tejedor8
Neurosciences and Cerebrovascular Research Lab IdiPAZ, Champalimaud NC Program, Centro Hospitalar LZC, Faculdade de Medicina Universidade de Lisboa, Lisboa, PORTUGAL1,
Neurosciences and Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, Madrid, SPAIN2, Neurosciences and Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, Madrid, SPAIN3, Neurosciences and Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, Madrid, SPAIN4,
SIERMAC Universidad Autónoma de Madrid, Madrid, SPAIN5, SIERMAC Universidad Autónoma
de Madrid, Madrid, SPAIN6, Faculdade de Medicina da Universidade de Lisboa, Lisboa, PORTUGAL7, Neurosciences and Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital
Universitario la Paz, Madrid, SPAIN8
Background: Hydrogen sulphide (H2S) modulates antinecrotic and antiapoptotic mechanisms in the
context of acute ischemia. We studied the effect of H2S exposure after acute ischemic stroke in a rat
MCA occlusion model and looked for acute image (MRI) prognostic factors of very early brain tissue preservation.
Methods: Young adult male Sprague-Dawley rats were distributed into 3 groups: 1-Control: Surgery + permanent MCAO; 2 – Treated: Surgery + permanent MCAO + inhalation of 40 ppM H2S;
3- Sham. We analyzed functional outcome (Roger modified scale) and lesion volume (Hematoxiline/
Eosine and T2, DWI and PWI MRI) at 24h and day 14. We also analyzed GFAP expression, cell
death by TUNEL at border zone infarct, and protection NOX-4 enzyme by immunohistochemistry
labeling and Western Blot (W/B).
Results: We observed a decrease in infarct size in treated animals at day 14 in T2 MRI (*p= 0, 0383)
and in H/E (*p= 0.0266). At 24 h ADC maps showed no significant difference in infarct size (p= 0,
7613), but functional outcome was better both at 24h (**p = 0, 0044) and day 14 (***p = 0, 0009).
Control animals showed, at 24h, homogeneous ADC maps and treated ones heterogeneity; this observation correlated in intralesional PWI, to areas of higher CBF (**p= 0,0056). There was significant less expression of TUNEL at the border zone infarct (*p= 0, 0307) and less GFAP expression in
treated animals (p<0.05).
Conclusion: Exposure to H2S after acute MCA occlusion led to improved functional recovery despite no difference in MRI lesion volume at 24h. This discrepancy between size and function at 24h
could be partially explained by a better tissue structure preservation in treated animals because image heterogeneity in ADC maps corresponds to areas of higher CBF. This is also supported by GFAP
downregulation and less apoptotic expression in treated animals. In our MCAO rat model, ADC
maps intralesion heterogeneity at 24 h predicted better functional outcome.

London, United Kingdom 2013
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Establishing and evaluating consumer involvement in the design and development of stroke
research: a new model for stroke research in Germany?
C. Moshona1, M. Wagner2, P.U. Heuschmann3, I. Wellwood4

502 Translational stroke research
L-arginine:glycine amidinotransferase regulates homoarginine levels and affects stroke outcome in humans and mice
C.U. Choe1, D. Atzler2, P.S. Wild3, A.M. Carter4, O. Simova5, M. Stockebrand6, S. Blankenberg7,
R.H. Böger8, C. Gerloff9, P.J. Grant10, T. Magnus11, T. Zeller12, E. Schwedhelm13, D. Isbrandt14

Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY1, Stiftung
Deutsche Schlaganfall-Hilfe, Gütersloh, GERMANY2, Institut für Klinische Epidemiologie und
Department of Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, GER3
Biometrie, Universität Würzburg, Würzburg, GERMANY , Centre for Stroke Research Berlin, Cha- MANY1, Department of Clinical Pharmacology and Toxicology, University Medical Center Hamrité-Universitätsmedizin, Berlin, GERMANY4
burg-Eppendorf, Hamburg, GERMANY2, Department of Cardiology and Angiology, Johannes
Gutenberg University, Mainz, Mainz, GERMANY3, Division of Cardiovascular and Diabetes ReBackground Consumer or “user” involvement is an established component of the translational research, University of Leeds, Leeds, UNITED KINGDOM4, Department of Neurology, University
search process with perceived benefits in a number of countries. So far this concept and its related
Medical Center Hamburg-Eppendorf, Hamburg, GERMANY5, Experimental Neuropediatrics, Unistructures remain relatively undeveloped in German healthcare research. We set out to establish and versity Medical Center Hamburg-Eppendorf, Hamburg, GERMANY6, Clinic for General and Interevaluate the impact of consumer involvement in a stroke research centre in Berlin.
ventional Cardiology, University Heart Center Hamburg, University Medical Center Hamburg-EpMethods We adapted a consumer group model from a translational research centre in London. Rependorf, Hamburg, GERMANY7, Department of Clinical Pharmacology and Toxicology, University
cruitment strategies included: posters, leaflets, website and purposive sampling of stroke patients
Medical Center Hamburg-Eppendorf, Hamburg, GERMANY8, Department of Neurology, Univerattending outpatient clinics. Patients attend an information meeting and provide informed consent.
sity Medical Center Hamburg-Eppendorf, Hamburg, GERMANY9,Division of Cardiovascular and
The group meets regularly (4 – 6 weeks) with various stroke researchers to ask and answer questions Diabetes Research, University of Leeds, Leeds, UNITED KINGDOM10, Department of Neurology,
about ongoing research and proposals. Levels of consumer involvement in studies were reviewed
University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY11, Clinic for General and
using recognized categories (no involvement, ‘consultation with consumers’, ‘collaboration with
Interventional Cardiology, University Heart Center Hamburg, University Medical Center Hamconsumers’, ‘consumer-led‘ activity) in 9 established activities e.g. setting up project; designing
burg-Eppendorf, Hamburg, GERMANY12, Department of Clinical Pharmacology and Toxicology,
project materials; dissemination of the research findings. Ethical approval was obtained.
University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY13, Experimental NeuropediResults Since January 2012, approximately 200 patients and carers (age 29-78) were invited to join atrics, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY14
the group. 46 patients and carers expressed interest. Currently a pool of 19 patients and carers (age
49-78) have attended at least one meeting and want to participate regularly. The group has to date
Background: Endogenous arginine homologues, including homoarginine, have been identified as
attracted less severely disabled stroke patients, but includes carers of more disabled patients. Four
novel biomarkers for cardiovascular disease and outcomes. In the present study we investigated the
projects have now established “consultation with consumers”.
involvement of the arginine homologue homoarginine and its metabolism in stroke pathology and
Conclusion We successfully established a consumer group allowing a formal dialogue between reoutcome.
searchers, stroke patients and their carers and raising consumer involvement levels. The project is
Methods: All-cause mortality in Leeds Stroke Study, genome-wide association study (GWAS) in
ongoing but how increased consultation is likely to impact on the quality, quantity or relevance of
Gutenberg Health Study, middle cerebral artery occlusion (MCAO) in transgenic mouse models
local clinical stroke research needs to be established before the model is adopted more widely.
Results: Here we show that the arginine-derivative homoarginine is independently associated with
decreased long-term all-cause mortality after acute ischemic stroke (7.4 years follow-up, HR for 1
SD increase in homoarginine: 0.79 [95% CI: 0.64, 0.96], P = 0.019, n = 389). GWAS revealed that
plasma homoarginine is strongly associated with SNPs in the L-arginine:glycine amidinotransferase
(AGAT) gene (P < 10-9, n = 2.996). To investigate the link between plasma homoarginine and outcome after experimental ischemic stroke, we employed two mouse models: one with genetic AGAT
deletion (AGAT-/-), and a second with AGAT upregulation (guanidinoacetate N-methyltransferase
knockout, GAMT-/-). Homoarginine was absent in AGAT-/- and elevated in GAMT-/- mice in comparison to wildtype littermates. Cerebral damage and neurological deficits in experimental stroke
were increased in AGAT-/- mice as compared to wildtype mice and were less severe on homoarginine supplementation. In line with these findings, infarct sizes in GAMT-/- mice were reduced.
Conclusion: Our data establish that AGAT synthesizes homoarginine in humans and mice. Homoarginine plasma levels predict mortality after acute stroke in humans and attenuate experimental
stroke severity in mice.
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503 Translational stroke research
Temporal differentiation of inflammatory cells in rodent brain infarcts
F.F. Johansen1, N.V. Grønberg2, K.R. Jacobsen3, H. Hasseldam4, U. Kristiansen5
Copenhagen Experimental Stroke Unit, Department of Biomedical Sciences, Faculty of Health
and Medical Sciences, University of Copenhagen, Copenhagen, DENMARK1, University of
Copenhagen, Copenhagen, DENMARK2, University of Copenhagen, Copenhagen, DENMARK3,
University of Copenhagen, Copenhagen, DENMARK4, University of Copenhagen, Copenhagen,
DENMARK5
Background: The immune system is a possible target for delayed stroke treatment. We investigated
the temporal differentation of inflammatory cells in rat and mice brain infarcts to identify a possible
therapeutic strategy. We performed both a literature study, and experimental studies in mice surviving permanent middle cerebral artery occlusion (pMCAO). Additionally, the influence of the antiinflammatory drug Meloxicam on infarct volume was evaluated.
Methods: A meta-analysis of 32 criteria-selected articles with pMCAO or transient MCAO in adult,
male mice or rats were included. The numerical highest estimation in each article was set at 100 %
and other values calculated in % of this to characterise the time course. Experimental data were obtained from 3x5 adult male mice, surviving 1, 3 or 8 days after pMCAO. One additional group of
mice (n=8) received Meloxicam just before pMCAO and survived 8 days.Brain sections were immunnostained with anti-CD3 and cells counted systematically.
Results: Meta-analysis demonstrated that neutrophils peak between 24-72 h and macrophage/microglia peak later than 72 h after stroke. Statistics (ANOVA) show that occlusion time significantly influences the time course of neutrophil (p < 0,001) and macrophage/microglia infiltration (p =
0,004): long occlusion time (120 min vs 60/30 min) increased early leucocyte infiltration, whereas
this surprisingly was inverse for macrophages/microglial infiltration. Our own experiments showed
that T-cells inceased steadily until day 8 (Spearmann Rank Order Correlation; p = 0,0162): the
number of T-cells increased in the penumbra and decreased in the infarct core with time (ANOVA;
p=0,005). Meloxicam treatment reduced the infarct size.
Conclusion: Long occlusion time increase early leucocyte infiltration and decreased early macrophages/microglial infiltration. Total T-cells incease steadily such that the number increases in penumbra and decreases in the infarct core. Meloxicam reduces infarct size.
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17 Epidemiology of stroke
High incidence disparities between three French population –based stroke registries:
Dijon, Brest, Lille
S. Timsit1, J. Dallongeville2, M. Giroud3, E. Nowak4, D. Cottel5, Y. Béjot6
CHRU Brest, INSERM CIC 0502, INSERM U1078, Brest, FRANCE1, Institut Pasteur, INSERM
U744, Lille, FRANCE2, CHRU Dijon, EA4184, Dijon, FRANCE3, CHRU Brest, INSERM CIC
0502, Brest, FRANCE4, Institut Pasteur, INSERM U744, Lille, FRANCE5, CHRU Dijon, EA4184,
Dijon, FRANCE6
Background:
Population-based studies concerning stroke in France are scarce and incidence may vary according
regions
Methods:
Three population-based stroke registries (Dijon, Brest, Lille), were compared for patients aged more
than 35 year-old who had a stroke in 2008, 2009 and 2010. Cumulative incidence and first ever
stroke standardized on French population of 2008 based on 2008 census were calculated. Registries
were compared by Poisson regression analysis adjusted for age and sex and by standardised ratio for
men and women. Mortality at 28 days and stroke subtypes (ischemic or hemorrhagic) were compared.
Results:
Between 2008-2010, standardised cumulative incidence for 100 000 inhabitants were for men
356,7 (95% CI : 317,5-396,0), 445,5 (95%IC : 414,7-476,3), and 464,1 ( 415,0-513,2) and for women 244,8 (219,7-269,8), 300,9 (282,9-319,0) and 362,4 (331,8- 393,1) for Dijon, Brest and Lille respectively. Similar results were obtained for first ever stroke incidences. Poisson regression analyses
showed that cumulative incidences were significantly different: Lille versus Dijon : Ratio : 1.42 ,
(95%CI : 1.29-1.57, p<.0001)]; Brest versus Dijon : Ratio : 1.24, (95% CI: 1.14-1.35, p<.0001);
Lille versus Brest : Ratio : 1.15 (95% CI : 1.10-1.24, p< 0.001)
Mortality for 2008-2010 was11% for Dijon, 18% for Brest and 22% for Lille (p<0.0001). Concerning stroke subtypes, 84% were ischemic for Dijon, 83% for Brest and 80% for Lille. Differences between cities were observed for men and women for standardized ratio (data not shown)
Discussion
First comparisons of stroke French registries incidences are presented. The results show a geographical south to north increasing incidence and mortality stroke gradient in France. This gradient is
similar to that observed for coronary heart disease, and may involve environmental determinants or
geographical variations in the distribution of risk factors.
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18 Epidemiology of stroke
Incidence and predictors of stroke in an older population who were socioeconomically deprived but had high levels of social network
R. Chen1, Z. Hu2
King’s College London, London, UNITED KINGDOM1, Anhui Medical University, Hefei, CHINA2
Background China has an increasing incidence rate of stroke due to its population aging, with the
largest number of stroke patients in the world. However, incidence and predictors of stroke in older
people has not been well studied. We determined incidence and predictors of stroke in older Chinese
who were socioeconomically deprived but had high levels of social network. Methods In 2001-03
we interviewed 3195 non-stroke people aged ≥ 60 years in Anhui, China, having characterized risk
factors for stroke. We followed up 2851 (89.2%) participants until 2009, and identified stroke cases
from 2 waves surveys and from causes of death. A Cox regression model was used to calculate hazards ratio (HR) of stroke in relation to risk factors. Results During the 7 years follow up, there were
173 stroke cases occurring. World age-standardised incidence of stroke was 12.8 (95%CI 10.5-15.1)
per 1000 person-years. Risk of stroke increased with older age (of ≥ 80 years, HR adjusted for age,
sex and rural resident location was 1.82, 95%CI 1.12-2.96 compared to 65-69 years) and age of 6064 years (1.77, 1.05-2.99), low occupational class, feeling lonely (1.84, 1.16-2.91), hypertension
untreated (2.11, 1.14-3.89) and treated but uncontrolled (3.17, 2.12-4.73), heart disease (1.56, 1.062.31) and diabetes (1.76,1.00-3.10), but reduced with daily contacting neighbours (0.45, 0.22-0.93).
A multivariate analysis showed that prediction was significant for age, male sex (1.57, 1.00-2.45),
low occupational class, less frequencies of contact with neighbours, friends in the community and
children/relatives, feeling lonely, something severely upsetting (1.74, 1.00-3.00) and poor control
of hypertension. Conclusions The incidence of stroke in older people in China was higher than their
counterparts in the West. Low social class, psychosocial factors and poor management of hypertension contributed to this, which need to be taken into account when implementing intervention programs.

London, United Kingdom 2013
Table1. Multivariateanalysis†forpredictors of incident stroke in older people – the Anhui cohort
study, China
Variable
Sex
Women
Men
Socioeconomic factor
Main occupation

HR† 95% CI

1.00
1.57 (1.00-2.45)

p

.049

19 Epidemiology of stroke
Visual impairment following stroke: results from the VIS study.
F.J. Rowe1
VIS Group
University of Liverpool, Liverpool, UNITED KINGDOM1

Background: The Vision In Stroke (VIS) study prospectively evaluated visual impairment in stroke
Official/teacher
1.00
survivors over a three year period. This paper reports the results from the full dataset.
Manual labourer
1.66 (0.93-2.97)
.087
Methods: A multi-centre prospective observation study was undertaken in 20 acute NHS Trust hosPeasant
1.44 (0.61-3.43)
.406
pitals. Stroke survivors with suspected visual difficulty were recruited. We utilised standardised
No formal job (including
1.90 (1.05-3.44)
.034
screening and investigation forms to document data on visual impairment including; assessment of
business/other/housewife)
ocular pathology, visual acuity, eye alignment and movement, visual perception (including inattenSocial network and psychosocial factors
tion) and visual field defects; reported visual symptoms; and visual rehabilitation options.
Score of contact with peoResults: 915 patients were recruited with mean age of 69 years (SD 14). Most patients had their first
ple@
examination within 3 weeks of stroke onset at which time point 8% had normal eye examinations.
0-2
1.00
92% had visual impairment: 64% had eye alignment/movement deficits, 52% had visual field im3-5
0.44 (0.23-0.86)
.017
pairment, 29% had low vision and 18% had visual perceptual difficulties. 84% reported symptoms
6-7
0.42 (0.22-0.82)
.011
of which visual field loss, blurred vision, blurred vision, reading difficulty and diplopia were the
8-9
0.42 (0.21-0.82)
.012
most common. There was no significant difference for type of visual impairment and quality of life
Feeling lonely
score (ADLDV questionnaire). Treatment included refraction, prisms, occlusion, orthoptic exercisNo
1.00
es, low vision aids and advice. 63% were offered review appointments, 25% of patients were disYes
1.81 (1.13-2.89)
.014
charged after eye examination, and 12% referred to other vision services. At review visits, 13.5%
Something severely upsetting in the last 2 years
had full recovery of visual function, 45% improved, 40% showed no change and 1% had worsened
No
1.00
vision.
Yes
1.74 (1.00-3.00)
.049
Conclusions: For patients referred with suspected visual difficulty, 92% had visual impairment,
typically relating to eye movement deficit or visual field loss. The most commonly reported visu† Adjusted for variables listed in the table, age (groups), and hypertension control, and also al symptoms were those of visual field loss, blurred vision and reading difficulty. Treatment, even
others including rural resident location, educational level, annual income, waist circumference, where only advice was provided, was targeted at the patient-reported visual symptoms.
smoking status, heart disease and diabetes, which did not have significant HR. @ Score was
calculated from 3 variables for contacts with Children/relatives, Friends and Neighbours, using
adding in their scores (0 score was for the frequency of contacting at “<Yearly or Never”, 1 for
“At least Monthly or less often”, 2 for “At least weekly” and 3 for “Everyday”.
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20 Epidemiology of stroke
Prognostic value of headache on early mortality in acute stroke: the Dijon Stroke Registry
V. Abadie1, A.L. Vialatte2, B. Daubail3, J. Durier4, M. Giroud5, Y. Béjot6

21 Epidemiology of stroke
BRAIN MICROBLEEDS IN A MEDITERRANIAN HYPERTENSIVE COHORT OF THE
ISSYS PROJECT (Investigating Silent Strokes in hYpertensives a magnetic resonance imaging Study)
Dijon Stroke Registry, EA4184, Medical School and Univeristy Hospital of Dijon, University
I. Riba-Llena1, A. López-Rueda2, J.M. Gómez-Andrés3, J.L. Fernández López-Lara4, X. Munof Burgundy, Dijon, FRANCE1, Dijon Stroke Registry, EA4184, Medical School and Univeristy
det-Tudurí5, J.L. Tovar-Méndez6, F. Orfila-Pernas7, C.I. Jarca8, M. Domingo9, C. Nafria-Pérez10,
Hospital of Dijon, University of Burgundy, Dijon, FRANCE2, Dijon Stroke Registry, EA4184, Med- X. Castañé-Tenas11, I. Fernández-Cortiñas12, J. Álvarez-Sabin13, J. Montaner-Villalonga14, P. Delgaical School and Univeristy Hospital of Dijon, University of Burgundy, Dijon, FRANCE3, Dijon
do-Martínez15
Stroke Registry, EA4184, Medical School and Univeristy Hospital of Dijon, University of BurgunISSYS PROJECT
dy, Dijon, FRANCE4, Dijon Stroke Registry, EA4184, Medical School and Univeristy Hospital of
Dijon, University of Burgundy, Dijon, FRANCE5, Dijon Stroke Registry, EA4184, Medical School
Neurovascular Research Laboratory. Vall Hebron Research Institute (VHIR), Barcelona,
6
and Univeristy Hospital of Dijon, University of Burgundy, Dijon, FRANCE
SPAIN1, Neurovascular Research Laboratory. Vall Hebron Research Institute. Interventional Neuroradiology. Clinic Hospital of Barcelona., Barcelona, SPAIN2, Neurovascular Research Laboratory.
Introduction:
Vall Hebron Research Institute., Barcelona, SPAIN3, Neuroradiology. Dr. Manchón Clinics, BarceloHeadache is common in acute stroke but there is still uncertainty about its prognostic value. We
na, SPAIN4, Research Support unit of Barcelona- IDIAP Jordi Gol i Gurina, Barcelona, SPAIN5, Neevaluated the prevalence of headache and the association of this symptom with one-month mortality phrology Service. Vall Hebron University Hospital, Barcelona, SPAIN6, Research Support unit of
in patients with acute stroke.
Barcelona- IDIAP Jordi Gol i Gurina, Barcelona, SPAIN7, Primary Care. CAP Cotxeres, Barcelona,
Methods:
SPAIN8, Primary Care. CAP Sant Roc, Barcelona, SPAIN9,
All cases of stroke (ischemic stroke and spontaneous intracerebral hemorrhage [ICH]) occurring in
Neurovascular Research Laboratory. Vall Hebron Research Institute., Barcelona, SPAIN10, NeuroDijon, France (152,000 inhabitants) were ascertained from 2006 to 2011 using a population-based
vascular Research Laboratory. Vall Hebron Research Institute., Barcelona, SPAIN11, Neurovascular
registry. Demographic and clinical data, including headache at onset, were recorded. The initial clin- Research Laboratory. Vall Hebron Research Institute., Barcelona, SPAIN12, Neurology Service. Neuical severity was quantified by the NIHSS score. All-cause mortality was evaluated at one month.
rovascular Section. Vall Hebron University Hospital., Barcelona, SPAIN13, Neurovascular Research
Multivariable-adjusted hazard ratios (HRs) were estimated using Cox models.
Laboratory. Vall Hebron Research Institute. Neurology Service. Neurovascular Section. Vall Hebron
Results:
University Hospital., Barcelona, SPAIN14, Neurovascular Research Laboratory. Vall Hebron Re1411 stroke patients were collected. Data about headache were obtained in 1391 (98.6%) of them.
search Institute., Barcelona, SPAIN15
Among these patients, 1185 (85.2%) had an ischemic stroke, 201 (15.4%) had an ICH, and 5 (0.4%)
had a stroke of unknown etiology. Headache was found in 253 (18.2%) patients. Patients with head- BACKGROUND:
ache had a higher one-mortality than those without headache (17.0% versus 10.5%, p<0.01). In
Hypertension and the presence of silent cerebrovascular lesions (SCL) are associated with an inmultivariable analyses, headache was associated with a higher risk of one-month mortality (adjusted creased risk of brain infarction and dementia. Our present objectives are to determine the prevalence
HR 2.00, 95% CI 1.40-2.86, p<0.001). In stratified analyses, no association was found for ischemic of brain microbleeds (BMBs) in hypertensives and study their associated factors.
stroke (adjusted HR 0.97, 95% CI 0.51-1.84, p=0.93), whereas in patients with ICH, a higher risk
METHODS:
of one-month mortality was noted in those with headache (adjusted HR 2.10, 95% CI 1.19-3.66,
Prospective observational study in participants aged 50-70 with essential hypertension and no hisp=0.93). This positive association was found in patients with deep ICH (adjusted HR 2.54, 95% CI
tory of stroke or dementia. Patients were randomly selected from 14 primary healthcare centres.
1.17-5.50, p=0.018) but not in those with lobar ICH (adjusted HR 1.68, 95% CI 0.55-5.16, p=0.36). Demographical and clinical data were recorded and the presence of cognitive impairment was evalConclusion:
uated. Global cardiovascular risk was assessed by means of the REGICOR-calibrated Framingham
This study demonstrates that headache is associated with a poorer early prognosis in patients with
function and hypertensive target organ damage (heart, kidney) was evaluated. A brain MRI was peracute ICH, especially deep ICH, independently of the clinical severity. This result suggests that
formed to assess for the presence of SCL, including among others silent ischemic infarcts (SII) and
headache may reflect an active bleeding responsible for rapid deterioration in ICH patients.
BMBs which were rated by two independent readers by means of the BOMBS scale. The cohort will
be followed up annually to assess the incidence of dementia and new SCL.
RESULTS:
1,035 subjects have been included, mean age 62.8±8.26 years, 50.2% male and long-lasting hypertension (years since diagnosis 11.8±7.1, mean BP levels 143±16/78±10 mmHg).
BMBs prevalence reached 5.6%, mostly unique and located in subcortical and deep brain regions
(4.6%). BMBs were associated with male gender, older age, hypertension duration and lower HDL
(all p<0.01). Also with increasing REGICOR score (p=0.014), and clinical (presence of ischemic
heart disease, p<0.05) and subclinical hypertensive brain (SII, p<0.001) and kidney damage (increasing albumin/creatinine ratio, p<0.001). After adjustment by gender and other vascular risk factors, SII and increasing REGICOR were the most powerful predictors for BMBs presence (OR 3.8;
1.9-7.7 and OR 1.06; 1.001-1.14)
CONCLUSIONS:
BMBs are highly prevalent in long-term treated hypertensives and are associated with clinical and
subclinical damage of other target organs. The identification of this high risk population could improve the prevention of new vascular events.

560

Scientific Programme

London, United Kingdom 2013
22 Epidemiology of stroke
The Age of Uncertainty: Differences between Young Adults and older adults with stroke in the
Canadian National Stroke Audit
M.P. Lindsay1, T.L. Green2, J. Fang3, R. Swartz4

23 Epidemiology of stroke
Smoking status and initial severity of cerebrovascular events. A population-based study.
Y. Béjot1, B. Daubail2, V. Abadie3, C. Lainay4, M. Hervieu5, O. Rouaud6, G.V. Osseby7, M. Giroud8

Canadian Stroke Network, University of Toronto, Toronto, CANADA1, University of Calgary,
Calgary, CANADA2, Institute for Clinical Evaluative Sciences, Toronto, CANADA3, Sunnybrook
Health Sciences Centre, University of Toronto, Toronto, CANADA4

Dijon Stroke Registry, EA4184, Department of Neurology, University Hospital and Medical
School of Dijon, University of Burgundy, France, Dijon, FRANCE1, Dijon Stroke Registry,
EA4184, Department of Neurology, University Hospital and Medical School of Dijon, University of Burgundy, France, Dijon, FRANCE2, Dijon Stroke Registry, EA4184, Department of Neurology, University Hospital and Medical School of Dijon, University of Burgundy, France, Dijon,
FRANCE3, Dijon Stroke Registry, EA4184, Department of Neurology, University Hospital and
Medical School of Dijon, University of Burgundy, France, Dijon, FRANCE4, Dijon Stroke Registry,
EA4184, Department of Neurology, University Hospital and Medical School of Dijon, University of Burgundy, France, Dijon, FRANCE5, Dijon Stroke Registry, EA4184, Department of Neurology, University Hospital and Medical School of Dijon, University of Burgundy, France, Dijon,
FRANCE6, Dijon Stroke Registry, EA4184, Department of Neurology, University Hospital and
Medical School of Dijon, University of Burgundy, France, Dijon, FRANCE7, Dijon Stroke Registry,
EA4184, Department of Neurology, University Hospital and Medical School of Dijon, University of
Burgundy, France, Dijon, FRANCE8

Background: In young adults (18 to 44 years) with neurological symptoms, stroke is often not an
early diagnostic consideration. Stroke occurrence in this group is increasing; however, young patients may have different risk profiles, presentations and outcomes than older stroke patients. The
goal of this research is to determine differences in demographic profiles and outcomes between
younger and older stroke populations.
Methods: An extensive sub-analysis of the Canadian Stroke Audit data was performed. Dataset included 39,690 cases for the 2008-09 fiscal year. Descriptive and inferential analysis was conducted
to look at demographic and outcome patterns for stroke patients aged 18 to 44 years and 45 years
and older.
Results: The incidence of stroke in younger adults was 3.8% of all strokes representing over 1500
strokes in patients aged 18-44. Occurrence by stroke type differed with fewer ischemic stroke and
TIA’s and more hemorrhage in young patients (p<0.0001). Younger patients were less likely to have
medical risk factors (all p<0.0001), but more likely to smoke. Fewer young patients had severe
strokes (CNS score <=8 in 19.8% vs. 29.8%; p<0.0001), they were less likely to arrive by ambulance (59.7% vs. 70.4%; p=0.0001), and more likely to arrive more than 6 hours after symptom onset. Post-stroke complications were less frequent in younger patients (5.4% vs. 13.9%, p<0.0001).
There was no difference in 7-day in-hospital mortality but less delayed mortality among young patients (8.8% vs. 14.4% p=0.0004).
Conclusions: Young patients with stroke have more varied presentations. Outcomes were better in
young strokes. Younger patients have fewer typical risk factors, smoke more, are less likely to arrive via ambulance and more likely to present late after a stroke. Clinicians must educate the public
and patients to recognize acute stroke presentations in younger patients and respond appropriately.

Background:
We aimed to investigate the impact of smoking status on clinical severity in patients with an ischemic cerebrovascular event (CVE).
Methods:
All patients with an ischemic CVE (stroke or transient ischemic attack) between 2006 and 2011
were prospectively identified among residents of the city of Dijon, France (151,000 inhabitants), using a population-based registry. Demographic and clinical data were recorded. The initial clinical severity was quantified by the means of the National Institutes of Health Stroke Scale (NIHSS). Multivariable ordinal logistic regression was used to assess the effect of smoking status on severity.
Results:
Among the 1353 patients with CVE, data about smoking status were available for 1263 (93.3%), of
whom 861 (68.2%) were non-smokers, 224 (17.7%) were current smokers, and 178 (14.1%) were
former smokers. Great differences in baseline characteristics according to smoking status were
found. Greater clinical severity was observed in non-smokers (median NIHSS score 4, IQR: 0-8)
compared with both current smokers (median NIHSS score 3, IQR: 1-6), and former smokers (median NIHSS score 2, IQR: 0-5). In multivariable analyses, compared with non-smoking, former smoking was associated with less severe CVEs (OR 0.56; 95% CI: 0.39-0.79, p=0.001), whereas this association was not found for current smokers (OR 1.08; 95% CI: 0.79-1.48, p=0.615).
Conclusion:
This comprehensive population-based study demonstrates that former smoking is associated with a
lesser clinical severity in patients presenting with ischemic CVE, independently of confounding factors. The underlying mechanisms of this association remain to be investigated.
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24 Large clinical trials (RCTs)
Medical image management for multicentre trials. Experience from the Third International
Stroke Trial (IST-3) with 6576 scans
E. Sakka1, D. Perry2, D. Buchanan3, K. Innes4, J. Drever5, P. Sandercock6, R.L. Lindley7, J.M.
Wardlaw8
Edinburgh University, Edinburgh, UNITED KINGDOM1, Edinburgh University, Edinburgh,
UNITED KINGDOM2, Edinburgh University, Edinburgh, UNITED KINGDOM3, Edinburgh University, Edinburgh, 4, Edinburgh University, Edinburgh, UNITED KINGDOM5, Edinburgh University, Edinburgh, UNITED KINGDOM6, Edinburgh University, Edinburgh, UNITED KINGDOM7,
Edinburgh University, Edinburgh, UNITED KINGDOM8
Background: Medical imaging is a powerful tool for clinical trials. We aimed to highlight the image
management challenges for multicentre trials based on our experience.
Methods: We evaluated the process of image management in the Third International Stroke Trial
(IST3) of i.v alteplase versus control in ischaemic stroke. IST3 recruited 3035 patients from 135
centres in 12 countries from 2000 to 2012. Patients had pre- (R) and post-randomisation (P) brain
imaging at 24-48hr; and a further scan in case of adverse neurological events. A plain CT or MR
brain scan was required as a simple scan acquisition protocol was preferred. The Scan Housekeeping
System registered received scans and tracked progress of queries on individual scans. Where possible, the Imaging Manager attempted to resolve imaging issues without contacting the investigator.
We evaluated the scan management processes, by analysis of the data integrity reports in the scan
dataset.
Results: In total there were 6576 scans (2.16 scanning episodes/patient on average), most (approximately 70% sent on CD) for which there were 764 queries (0.25 queries/patient on average). Scan
timing produced most queries (commonest: P scan at >48hrs; 8.2%). 7.1% of patients had >2 scan
episodes that were not clearly linked to an adverse neurological event, making it difficult to label
them correctly. The Scan Transfer Forms were incomplete in 1.1% of queries; scan mislabelling occurred in <1% of queries. Receiving non-DICOM images was the main issue for imaging (approximately 1%) whilst CD errors was the one for Scan Transfer methods (0.6%). On a random sample of
38 queries sent, the average time taken to resolve a query was 11.8 days.
Conclusions: Imaging data management and quality control in multicentre trials is complex and time
consuming. A well designed and adequately resourced image management system is essential to ensure high quality scan data and reliable clinical trial results.
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Monitoring Treatment Compliance in Large, Multicenter Clinical Trials in Stroke – The
ATACH II Experience
R.H. Martin1, Y.Y. Palesch2, W. Zhao3, C. R. Dillon4, A.I. Qureshi5
for the ATACH II Trialists
Medical University of South Carolina, Charleston, USA1, Medical University of South Carolina,
Charleston, USA2, Medical University of South Carolina, Charleston, USA3, Medical University of
South Carolina, Charleston, USA4, University of Minnesota, Minneapolis, USA5
Background:
Protocol noncompliance, especially with administration of study intervention, can result in dilution
of treatment (trt) effect, potentially rendering a trial to be inappropriately negative. Frequent and
consistent monitoring of study intervention administration becomes critical. Large multicenter acute
stroke randomized clinical trials (RCTs) present additional challenges to ensure adherence to study
trt due to inherent site variability. The ATACH II Trial is a large (N=1280), multinational phase
III RCT to determine if intensive SBP reduction (to < 140 mmHg) and maintenance (for 24 hrs) in
acute intracerebral hemorrhage results in a reduced proportion of death/disability at 3 months compared to current standard guidelines (reduction to 140-180 mmHg). Although straightforward in
design, the nature of the trt makes this RCT vulnerable to trt crossovers and to possible dilution of
trt effect.
Methods:
Using real time data collected through a web-based CTMS, WebDCU, tools have been developed to
assist in ongoing monitoring of trt compliance. Computerized algorithms supporting these tools are
derived from statistical and clinical knowledge of the study protocol, enabling real-time monitoring
of noncompliance to trt administration, variability in clinical care, and data quality.
Results:
Using data from the ATACH II trial, we have developed the capability for real time monitoring of
protocol compliance through graphical displays, tabulated output and email alerts and notifications.
Illustration of the tools used for real time monitoring and a preliminary quantitative evaluation on
the benefit of using these will be presented.
Conclusions:
Due to the complex nature of large, multisite RCTs, tools that enhance real time monitoring of protocol compliance are essential. The development and implementation of such tools gives trial management the ability to monitor more efficiently and timely, thereby increasing the quality of clinical
trial results.

27 Large clinical trials (RCTs)
Effects of candesartan in acute stroke on level of care at 6 months
A.G. Hornslien1, E.C. Sandset2, E. Berge3
Oslo University Hospital Ullevål, Oslo, NORWAY1, Oslo University Hospital Ullevål, Oslo,
NORWAY2, Oslo University Hospital Ullevål, Oslo, NORWAY3
Background
The Scandinavian Candesartan Acute Stroke Trial (SCAST) showed no beneficial effect of blood
pressure lowering treatment with candesartan in patients with acute stroke and raised blood pressure.
The aim of this analysis is to assess the effects of candesartan on level of care at 6 months and to
identify variables associated with need of care at 6 months.
Methods
SCAST is an international multicenter, randomised- and placebo-controlled, double-masked trial of
candesartan in 2.029 patients with acute stroke. We used univariate and multivariate binary logistic
regression analyses to identify variables that were associated with need of public care (personal assistance at home, short-term- or long-term institutionalisation).
Results
Data on discharge destination was available for 1825 patients (89.9%). In the candesartan group,
232 patients (25.5%) were dependent on public care, compared to 225 (24.6%) in the placebo group
(OR 1.05, 95% CI 0.85 – 1.29, p = 0.68, Figure 1). Higher age, lower score on the Scandinavian
Stroke Scale, and living alone were significant predictors for the need of public care (Table 1).
Conclusion
Blood pressure lowering treatment with candesartan had no beneficial effect on the level of care at
6 months. This result is compatible with the results of the main analysis, and support the conclusion
that there is no indication for routine blood pressure treatment with candesartan in the acute phase
of stroke. Level of public care is crucial for the long-term costs of treatment, and several predictive
variables have been identified. A full analysis of long-term cost-effectiveness (3 years) will be presented at the conference.
Effects of candesartan on level of care at 6 months

Table 1
Multivariate logistic regression model for need of public care at 6 months
Treatment with candesartan
Age
SSS
Living alone

SSS: Scandinavian Stroke Scale

OR
0.96

95% CI
0.73 – 1.26

p-value
0.76

1.10
0.89
3.10

1.08 – 1.12
0.88 – 0.91
2.33 – 4.11

< 0.001
< 0.001
< 0.001
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Development and testing of bespoke image data management system for large multicentre
randomised clinical trials
J.A. Adil-Smith1, D. Buchanan2, M. MacLeod3, B. Colam4, R. von Kummer5, J.M. Wardlaw6
EuroHYP-1 Consortium
University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, University of Edinburgh, Edinburgh, UNITED KINGDOM4, Technischen Universität Dresden, Dresden,
GERMANY5, University of Edinburgh, Edinburgh, UNITED KINGDOM6
Introduction: The IST3 Image Management System was developed during a period of major changes in image data formats (from film to digital) and quantity (from axial scan of 20 images to volume
scan of 300+ images). It also responded to challenges unique to large multi-centre international trials, e.g. differences in data quality; approaches to anonymisation and data security; handling many
patients’ scan files (6576 scans by end of trial). We tested this system prior to using it to manage the
imaging component of a new trial, EuroHYP-1, to identify any points for refinement and potential
improvements in efficiency.
Methods: We selected 50 anonymised patient files from the IST3 image archive and put them into
PACS. A new entry was made for each “patient” in the scan Housekeeping database, including details of each imaging study in the patient file. Each scan sequence was checked for validity/quality
against criteria based on the EuroHYP-1 Image Acquisition Guidelines. The results of each check
were entered into the Housekeeping database. Notes were kept of: details which could not be recorded in the database; suggestions for changes to database or system.
Results: We identified several changes required to the housekeeping system, including: sub-categorisation of “on hold” status; grading of artefacts according to severity; ability to breakdown image
attributes and select studies for future end uses, e.g. by slice thickness, anatomy coverage, suitability
for volume analysis.
Conclusion: Testing the Image Management System identified some scope for improvement. The
Housekeeping database has been modified to collect additional key data (e.g. detailed image characteristics), and to optimise ease of use and interrogation. However the main functions were robust
and efficient for the current era of medical imaging in clinical trials.
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Training caregivers after stroke: process evaluation of the implementation of the London
Stroke Caregiver Training Course (LSCTC) in a pragmatic cluster randomised controlled trial.
D.J. Clarke1, R. Hawkins2, E.S. Sadler3, G. Harding4, A. Forster5, C. McKevitt6, M. Godfrey7, J.
Dickerson8, A.J Farrin9, L. Kalra10, D. Smithard11
Academic Unit of Elderly Care and Rehabilitation , University of Leeds, Leeds, UNITED
KINGDOM1, Leeds Institute of Health Sciences, University of Leeds, Leeds, UNITED KINGDOM2, Department of Primary Care and Public Health Sciences, King’s College London, London,
UNITED KINGDOM3, Peninsula College of Medicine and Dentistry, University of Exeter, Exeter,
UNITED KINGDOM4, Academic Unit of Elderly Care and Rehabilitation , University of Leeds,
Leeds, UNITED KINGDOM5, Department of Primary Care and Public Health Sciences, King’s
College London, London, UNITED KINGDOM6, Leeds Institute of Health Sciences, University of
Leeds, Leeds, UNITED KINGDOM7, Academic Unit of Elderly Care and Rehabilitation , University of Leeds, Leeds, UNITED KINGDOM8, Clinical Trials Research Unit, University of Leeds,
Leeds, UNITED KINGDOM9,
Department of Stroke Medicine Guy’s, King’s & St Thomas’ School of Medicine, Kings College
London, London, UNITED KINGDOM10, Department of Stroke Medicine Guy’s, King’s & St
Thomas’ School of Medicine, Kings College London, London, UNITED KINGDOM11
Background: Most long-term care to stroke survivors is provided by family carers who receive little
preparation for this often challenging role. The pragmatic multicentre cluster randomised controlled
trial (Training Caregivers after Stroke (TRACS) sought to determine whether the London Stroke
Caregiver Training Course (LSCTC), a structured competency based in-patient caregiver training
programme, improved patients’ functional independence and reduced caregiver burden when delivered as part of routine stroke unit care.
Methods: To assist in interpretation of the TRACS trial results and to understand the contexts in
which the LSCTC was implemented, a process evaluation was undertaken in parallel to the trial.
Results: Over 1200 hours of observation were undertaken in six intervention and four control stroke
units. Interviews were conducted with staff (n=53), patients and caregivers (n=37 pairs); documentary analysis was undertaken.
In most intervention units senior therapists engaged with and delivered components of the LSCTC.
However, cascade training did not reach all staff or lead to multidisciplinary team (MDT) wide understanding and engagement with the LSCTC. Caregivers had limited opportunities to make sense
of and participate in developing knowledge and skills as part of the LSCTC.
Conclusions: Delivery of structured caregiver training programmes is unlikely to be practical in
stroke units with short inpatient stays. Early supported discharge schemes potentially offer a more
sustained opportunity to introduce caregiver training consistent with the LSCTC. In the TRACS trial
contextual factors including pressures for service improvement and staff perceptions of the necessity
for and the work required in caregiver training significantly influenced implementation of the caregiver training intervention. Implementation of complex interventions such as the LSCTC requires
prior and parallel exploration of factors which may facilitate or hinder their implementation.
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Thrombolysis of basilar artery occlusion: impact of baseline ischemia and time
D. Strbian1, T. Sairanen2, H. Silvennoinen3, O. Salonen4, M. Kaste5, P.J. Lindsberg6
Helsinki University Central Hospital, Neurology, Helsinki, FINLAND1, Helsinki University
Central Hospital, Neurology, Helsinki, FINLAND2, Helsinki University Central Hospital, Radiology, Helsinki, FINLAND3, Helsinki University Central Hospital, Radiology, Helsinki, FINLAND4,
Helsinki University Central Hospital, Neurology, Helsinki, FINLAND5, Helsinki University Central
Hospital, Neurology, Helsinki, FINLAND6
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SPINAL REFLEXES IN BRAIN DEATH PATIENTS DUE TO STROKE
Y. Beckmann1, Y. Çiftçi2, T. Kurt3, G. Akhan4
Department of Neurology, Katip Çelebi University Atatürk Training and Research Hospital, Izmir, TURKEY1, Department of Neurology, Katip Çelebi University Atatürk Training and
Research Hospital, Izmir, TURKEY2, Department of Neurology, Katip Çelebi University Atatürk
Training and Research Hospital, Izmir, TURKEY3, Department of Neurology, Katip Çelebi University Atatürk Training and Research Hospital, Izmir, TURKEY4

Background: Brain death is a term denoting both medical and legal human health determined by
tests on irreversible cessation of the clinical functions of the brain. Brain death has consequences beyond the particular affected individual as the diagnosis of a brain death is often the departure point
Background Treatment strategies of basilar artery occlusion (BAO) remain empirical and differ from for organ translation decisions that impact vast segments of the populations that are currently awaiting for suitable human donors. The comprehensive analysis of brain death diagnostics informs this
RCT-guided protocols in hemispheric stroke. We evaluated the impact of extensive baseline ischexceedingly important but currently underappreciated subfield of in clinical neurology, and global
emic changes on functional outcome after BAO thrombolysis, and analyzed effect of time to treathealth more broadly. The aim of this report is to describe a brain-dead patient with unusual motor
ment in absence of such findings.
movements.
Methods We prospectively analyzed 184 consecutive patients with angiography-proven BAO. The
Methods: We report the presence of spontaneous and reflex movements in patients who fulfilled the
ma-jority of patients received iv thrombolysis and concomitant full-dose heparin. Extensive basecriteria for brain death.
line ischemia was defined as posterior circulation Acute Stroke Prognosis Early CT score (pc-ASResults: This prospective study consisted of 144 patients with the clinical diagnosis of brain death
PECTS)<8. Onset-to-treatment time (OTT) was analyzed both as continuous and categorical variable (0-6h, 6-12h, 12-24h, and 24-48h). Successful recanalization was designated as thrombolysis in due to cerebrovascular diseases followed by the authors in the intensive care units between 2010 and
2012. Out of the 144 patients were 57% were males and 43% were females. The mean age was 52.1.
myocardial infarction (TIMI) score of 2-3. Poor 3-month outcome was defined as modified Rankin
A detailed evaluation was performed and all responses were recorded in a database. The evaluation
Scale (mRS) 3-6.
included a thorough history of brain death, demographic factors, and a detailed neurological examResults Majority (96%) of patients with baseline pc-ASPECTS<8 had poor 3-month outcome, and
ination administered by the authors, and a detailed physical and neurological examinations. All exthis was not different (94%) in those with confirmed recanalization (51.5%). In contrast, half of
aminations were conducted by at least two neurologists. We observed spinal cord reflexes in 15.3%
the patients with pc-ASPECTS&#8805;8 and recanalization (confirmed in 73.2%) achieved good
of 144 brain death patients due to ischemic or hemorrhagic stroke in our intensive care unit between
outcome. In these patients, OTT was neither associated with poor outcome as continuous nor as
2010-2012. Those movements were Babinski sign (5), Lazarus sign (4), finger jerks (1), fasciculacategorical variable. Symptomatic intracranial hemorrhage (sICH; ECASS-2 criteria) occurred in
25% of patients with pc-ASPECTS<8, com-pared with 11.5% in those with pc-ASPECTS&#8805;8 tions (1), facial myokymia (1), deep tendon reflexes (6), ondulating toes (10), periodic limb movements (4).
(p=0.03). In the latter group, higher age, baseline NIHSS, lack of recanalization, history of atrial
fibrillation, and sICH were independently associated with poor outcome. In the model including pa- Conclusion: We suggest that spontaneous and reflex movements outlined in this study has to be accepted as motor symptoms in brain death patients. Spinal reflexes should be well recognized by the
tients with any pc-ASPECTS, pc-ASPECTS<8 was independently as-sociated with poor outcome
physicians and it should be born in mind that the brain death can be determined in the presence of
(OR 5.83; 1.09-31.07).
spinal reflexes.
Conclusion In absence of extensive baseline ischemia, recanalization of BAO up to 48 hours was
sel-dom futile and produced good outcomes in 50% of patients; independently of OTT.
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The impact of ambulance use on acute stroke care
J. Minnerup1, H. Wersching2, M. Unrath3, K. Berger4
University of Münster, Münster, GERMANY1, University of Münster, Münster, GERMANY2,
University of Münster, Münster, GERMANY3, University of Münster, Münster, GERMANY4
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Proximal arterial occlusion in acute ischemic stroke with low NIHSS scores should not be considered as mild stroke
J.-T. Kim1, M.-S. Park2, K.-H. Choi3, D.-S. Oh4, S.-H. Lee5, S.-M. Choi6, M.-K. Kim7, K.-H. Cho8,
S.-R. Ryu9

Chonnam National University Hospital, Gwangju, SOUTH KOREA1, Chonnam National UniBackground: Early treatment of acute stroke is associated with an improved outcome. Therefore am- versity Hospital, Gwangju, SOUTH KOREA2, Chonnam National University Hospital, Gwangju,
bulance transport of stroke patients is recommended rather than self-transport. However, it remains
SOUTH KOREA3, Chonnam National University Hospital, Gwangju, SOUTH KOREA4, Chonnam
unclear whether ambulance use leads to faster treatments. We investigated the effects of the transNational University Hospital, Gwangju, SOUTH KOREA5, Chonnam National University Hospital,
port mode on pre- and in-hospital processes of care.
Gwangju, SOUTH KOREA6, Chonnam National University Hospital, Gwangju, SOUTH KOREA7,
Methods: The present study was based on a prospective database of 158 hospitals of the Stroke Reg- Chonnam National University Hospital, Gwangju, SOUTH KOREA8, Chonnam National University
ister of Northwestern Germany, which included 162,511 stroke patients admitted between January
Hospital, Gwangju, SOUTH KOREA9
2010 and December 2011. Baseline characteristics independently associated with the transport mode
as well as the impact of the transport mode on the onset-to-door (OTD) times, the door-to-imaging
Background: Previous studies demonstrated that patients with mild stroke have poor outcome when
(DTI) times and the thrombolysis frequency were analyzed.
they do not receive thrombolysis. However, it is still unclear whether thrombolysis might be beneResults: Overall, 72.0% of the patients were transported by ambulance and 28.0% by self-transficial for acute mild stroke. We sought to investigate which factors would be associated with early
port. The baseline characteristics showing the strongest associations with ambulance use were the
neurological deterioration (END) and poor prognosis in patients with acute mild stroke. Methods:
care situation (aOR, 7.81; 95%CI 6.86-8.90), a disturbed level of consciousness (aOR, 3.00; 95%CI This was a retrospective study of consecutively registered patients with acute mild stroke (NIHSS
2.59-3.48) and having a subarachnoid (aOR, 2.79; 95%CI 2.24-3.49) or intracerebral hemorrhage
≤ 3) in our tertiary stroke center. END was defined as an increase in NIHSS ≥2 points between
(aOR, 2.26; 95%CI 1.92-2.67). For self-transport patients the probability of being in a higher OTD
hospital days 0 and 5. The modified Rankin Scale (mRS) 0-1 at 90 days was defined as excellent
time category was 4.36 (95%CI 4.26-4.47) and the probability of being in a higher DTI time catego- outcome. Results: A total of 378 (mean age, 65.85+/-12.97 years) patients were included in this
ry was 1.32 (95%CI 1.28-1.36). Compared to self-transport, ambulance transport was independently study. END occurred in 55 patients (14.6%). Relevant arterial occlusion on the initial MRA was inassociated with thrombolysis (aOR 1.95, 95%CI 1.77-2.15).
dependently associated with END (OR, 2.206; 95% CI, 1.219-3.994; p = 0.009) and mRS >1 at 90
Conclusion: Ambulance use was independently related to faster hospital arrival, to faster brain imag- days (OR, 1.786; 95% CI, 1.085-2.940; p=0.022) by multivariate logistic regression. Of the 119 paing and to thrombolysis. These findings strongly support that ambulance use improves stroke care.
tients with relevant arterial occlusion, ICA occlusion was independently associated with END (OR,
8.606; 95% CI, 2.312-32.043; p =0.001). Conclusions: This study demonstrates that relevant arterial
occlusion could be an important predictor of END and poor outcomes at 3 months in patients with
acute mild stroke. Therefore, acute stroke with relevant arterial occlusion should not be considered
as mild stroke in acute periods.

566

Scientific Programme

London, United Kingdom 2013
22 Acute stroke: emergency management, stroke units and complications
Safety of intravenous thrombolysis for acute ischemic stroke in patients treated with warfarin.
M.V. Mazya1, K.R. Lees2, R. Markus3, R. Roine4, RCS Seet5, N. Wahlgren6, N. Ahmed7
SITS Investigators
Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN , Acute
Stroke Unit & Cerebrovascular Clinic, Institute of Cardiovascular & Medical Sciences, University of Glasgow, Glasgow, UNITED KINGDOM2, Department of Neurology, St. Vincent’s Hospital,
Sydney, AUSTRALIA3, Department of Neurology, Turku University Hospital, Turku, FINLAND4,
Division of Neurology, National University Hospital, Singapore, SINGAPORE5, Department of
Neurology, Karolinska University Hospital, Stockholm, SWEDEN6, Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN7
1

Background: Controversy surrounds the safety of intravenous tissue plasminogen activator (iv tPA)
in ischemic stroke patients treated with warfarin. The European tPA license precludes its use in anticoagulated patients altogether. American guidelines accept iv tPA use with an international normalized ratio (INR) >/=1.7. The influence of warfarin on symptomatic intracerebral hemorrhage
(SICH), arterial recanalization and long-term functional outcome in stroke thrombolysis remains
unclear.
Methods: We analysed data from 45074 patients treated with iv tPA enrolled in the SITS International Stroke Thrombolysis Register. 1110 patients had baseline warfarin treatment. Outcome measures
were SICH, arterial recanalization, mortality and functional independence at three months.
Results: Patients on warfarin with INR</=1.7 were older, had more co-morbidities, and more severe
strokes. Adjusted for age, stroke severity and co-morbidities, there were no significant differences
in rates of SICH per SITS-MOST (adjusted OR (aOR) 1.23 (95% CI 0.72-2.11; p=0.46), ECASS
II (aOR 1.31 (0.96-1.79); p=0.09) and NINDS (aOR 1.24 (0.95-1.62); p=0.12) definitions. Neither
did warfarin independently influence mortality, aOR 1.05 (0.83-1.35); p=0.66, nor functional independence at three months, aOR 1.01 (0.81-1.24); p=0.96. Arterial recanalization trended higher in
warfarin patients, 37/59 (62%) versus 776/1475 (55%), p=0.066 at 22-36 hours. Recanalization approximated by disappearance at 22-36 hours of an initial hyperdense middle cerebral artery sign was
similarly increased, 124/196 (63%) vs 3901/7099 (55%), p=0.022.
Conclusions: Warfarin treatment with INR&#8804;1.7 does not increase the risk for SICH or death,
and has no impact on long-term functional outcome in patients treated with intravenous tPA for
acute ischemic stroke.

23 Acute stroke: emergency management, stroke units and complications
Informed consent using medical comics for a stroke patient`s family
Y. Furuno1, H. Sasajima2, K. Aita3, T. Kawabe4, K. Owada5, K. Tatsuzawa6, K. Mineura7
Department of Neurosurgery, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, JAPAN1, Department of Neurosurgery, Graduate School of Medical
Science, Kyoto Prefectural University of Medicine, Kyoto, JAPAN2, Department of Neurosurgery,
Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, JAPAN3,
Department of Neurosurgery, Graduate School of Medical Science, Kyoto Prefectural University
of Medicine, Kyoto, JAPAN4, Department of Neurosurgery, Graduate School of Medical Science,
Kyoto Prefectural University of Medicine, Kyoto, JAPAN5, Department of Neurosurgery, Graduate
School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, JAPAN6, Department
of Neurosurgery, Graduate School of Medical Science, Kyoto Prefectural University of Medicine,
Kyoto, JAPAN7
Background: Although informed consent has become common in medical practice, there remains
the gulf of understanding that exists between doctor and patient on the clinical conditions. Especially, the emergent situation like strokes widens this gap because a patient’s family cannot understand
technical terms under time constraint. Therefore we propose medical comics (so-called “Manga” in
Japan) as a tool to bridge the gap so that we as a doctor can give informed consent intuitively, quickly and comprehensively.
Methods: As a tool for informed consent, we created the medical comics about “subarachnoid hemorrhage” and “intracerebral hemorrhage” to illustrate their pathogenesis, clinical condition, treatment and prognosis including rehabilitation. In order to evaluate our methodology, we carried out a
questionnaire survey between September 2010 and September 2012 to investigate how these comics
help the patient’s family in terms of time efficiency, the level of understanding, and the applicability
of other medical cases.
Results: The survey was answered by sixteen members of the patient`s families. 93.8% read these
comics for less than 30 minutes. In terms of the level of understanding for brain function and anatomy, for pathology of disease and for doctor`s explanation, 81.2%, 75.0% and 68.0% rated these
comics as very useful or useful respectively. With regard to the applicability to other medical cases,
93.8% would strongly prefer or prefer that medical comics should be applied to other medical case.
Conclusion: Medical comics facilitate informed consent during the emergency condition as they encourage patient’s family to comprehend the facts, implications, and future consequences of an action
in a short period of time. We think the visual and narrative illustration in the medical comic would
be helpful for the patient’s family rather than a lengthy and verbal explanation conducted by a doctor.
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Variability of estimated acute stroke onset times among physicians in the Emergency Department
T.J. Ingall1, M.I Aguilar2, B. Demaerschalk3, D. Capampangan4, D.W. Dodick5, T. Kiernan6, J.
Lee-Iannotti7, B. Vargas8, H. Yancy9
Mayo Clinic Arizona, Phoenix, USA1, Mayo Clinic Arizona, Phoenix, USA2, Mayo Clinic Arizona, Phoenix, USA3, Mayo Clinic Arizona, Phoenix, USA4, Mayo Clinic Arizona, Phoenix, USA5,
Mayo Clinic Arizona, Phoenix, USA6, Mayo Clinic Arizona, Phoenix, USA7, Mayo Clinic Arizona,
Phoenix, USA8, Mayo Clinic Arizona, Phoenix, USA9
Background: IV tPA is an effective treatment when administered within 4.5 hours of ischemic stroke
onset. Whether acute stroke treatment is given depends on medical personnel determining when
stroke patients (SP) were last known to be well (LKTBW). This study assessed the variation among
physicians in determining when SPs were LKTBW.
Methods: Data were collected on all suspected SPs seen in the Mayo Clinic Hospital Emergency
Department (ED) between September 2008 and July 2012. The medical records of SPs were reviewed and the documented LKTBW times of every physician assessing SPs in the ED were recorded. When present, differences between these times were calculated in minutes.
Results: Records on 809 SPs were reviewed. LKTBW data was documented for 725 SPs and of
these, 254 (35%) had different LKTBW times (median = 30 minutes; range = 3-720 minutes). The
differences were within 15 minutes in 31.1%; between 16–30 minutes in 35.0%; between 31–60
minutes in 16.2%; and more than 60 minutes in 17.7%. Among all SPs with LKTBW times documented, these percentages were 10.9%, 12.3%, 5.7%, and 6.2% respectively.
Conclusion: Incorrectly assessing when SPs were LKTBW could either deny acute stroke treatment
to an eligible SP, or expose an SP to an increased risk of treatment related complications such as
ICH. This study demonstrated that among physicians assessing suspected SPs in the ED, differences
in estimated LKTBW times we’re seen in 35% of patients, and the differences were more than 30
minutes in 11.9% of patients overall. It is important that imaging techniques be developed which
allow acute ischemic stroke treatment decisions to be made independently of estimated time since
stroke onset.
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Low rate of interhospital transfers within an integrative telestroke network (TEMPiS)
P. Müller-Barna1, G. Hubert2, S. Boy3, R. Backhaus4, F. Schlachetzki5, R.L. Haberl6
Städtisches Klinikum München GmbH, Munich, GERMANY1, Städtisches Klinikum München
GmbH, Munich, GERMANY2, University of Regensburg, Regensburg, GERMANY3, University
of Regensburg, Regensburg, GERMANY4, University of Regensburg, Regensburg, GERMANY5,
Städtisches Klinikum München GmbH, Munich, GERMANY6
Introduction:
Telestroke hospitals do not provide the broad spectrum of neurological and neurosurgical care,
therefore additional need for interhospital transfers to stroke centres may occur. The average rate
of interhospital transfer of patients with acute stroke in Bavaria is 6.8% (stroke registry BAQ; year
2011). The Telemedical Project of Integrative Stroke Care (TEMPiS) in Germany aims to provide
high standard stroke care in non-urban areas by setting up telestroke units in the network hospitals,
implementing a 24/7 teleconsultation service, internal guidelines, and education programs. In this
study, we analysed the rates and indications for interhospital transfers in the TEMPiS network.
Methods:
All teleconsultations with a recommendation for an interhospital transfer in 2012 within the TEMPiS network were analysed according to diagnoses and reasons for transfer.
Results:
4,688 teleconsultations were performed in 2012. In 317 cases (6.8%) transfer was recommended.
Transfers were recommended due to a vascular cause in 219 (69%), and a non-vascular cause in 60
patients (19%). Diagnosis remained unclear at the time of teleconsultation in 38 patients (12%) (table 1). Reason for transfer was neurosurgical in 148 (47%), acute thrombectomy in 67 (21%) and
specialized neurological treatment in 101 (32%) cases, of the latter only 29 patients had a diagnosis
of stroke (table 2). The average transport distance was 64km. Transportation was ambulance or helicopter as available and appropriate.
Conclusion:
Due to the structure of the integrative stroke network including telestroke units most patients can
be treated locally (93.2%) without the need for transfer. Transfer rates are similar to the rates of the
hospitals taking part in the Bavarian Stroke Registry. The most common cause for transfer is the
need for neurosurgical procedures. Transfer for stroke patients without need for neurosurgery or
thrombectomy is very rare.

London, United Kingdom 2013
Diagnoses:
Vascular
Intracranial Haemorrhage
Cerebral infarction
Sinus thrombosis
Non-vascular
Tumor
Seizures
Infectious/inflammatory disease
Others
Unknown

Number of patients
(n=317)
219
119
99
1
60
31
15
12
2
38

Percentage
69%
38%
31%
0,3%
19%
10%
5%
4%
0.6%
12%

Table 1: Diagnoses of all patients recommended for transfer in TEMPiS network in 2012.
Reasons for transfer:
Neurosurgical procedures
Intervention for subdural haematoma
Intervention for subarachnoid haemorrhage
Haematoma evacuation in intracerebral haemorrhage
Biopsy/ brain tumor surgery
External ventricular drain
Craniectomy
Acute thrombectomy
Specialized neurological care
in stroke patients
in non-stroke patients
Psychiatric care

Number of patients
(n=317)
148

Percentage
47%

38

12%

34

11%

29
21
15
11
67
101
29
72
1

9%
7%
5%
3%
21%
32%
9%
23%
0.3%

Table 2: Reasons for transfer of all patients recommended for transfer in TEMPiS network in 2012.
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Surgical Treatment for Hypertensive Intracerebral Hemorrhage: Is it the answer for India?
S. SINGH1, M.V. PADMA2, R. BHATIA3, K. PRASAD4, V.K. RAI5, M. TRIPATHI6, M.B.
SINGH7, A. SURI8
All India Institute of Medical Sciences, Ansari Nagar, New Delhi, INDIA1, All India Institute of
Medical Sciences, Ansari Nagar, New Delhi, INDIA2, All India Institute of Medical Sciences, Ansari
Nagar, New Delhi, INDIA3, All India Institute of Medical Sciences, Ansari Nagar, New Delhi, INDIA4, All India Institute of Medical Sciences, Ansari Nagar, New Delhi, INDIA5, All India Institute
of Medical Sciences, Ansari Nagar, New Delhi, INDIA6, All India Institute of Medical Sciences, Ansari Nagar, New Delhi, INDIA7, All India Institute of Medical Sciences, Ansari Nagar, New Delhi,
INDIA8
Background-Spontaneous Intracerebral Hemorrhage (ICH) almost always portends a poorer prognosis as compared to other stroke subtypes. Decompressive surgery has failed to show consistent benefit in functional outcomes. No major evidence comes from developing countries. We aim to study
the outcome of patients undergoing surgery for ICH its feasibility in the Indian perspective.
Methods-Patients with Spontaneous ICH were recruited from Neurology Department of All India Institute of Medical Sciences, New Delhi. 100 patients considered to be severe strokes were included.
38 patients underwent Decompressive craniotomy with hematoma evacuation, 19 underwent External Ventricular Drainage (EVD) and 43 were managed conservatively.Primary Outcome was death
and mRS at 6 months.
Results-Outcome of 93 patients was analysed. All but one patient had gangliothalamic ICH. Hematoma volume was more in the intervention group at baseline. The cumulative risk of death at 6
months was 58.8% in the evacuation group, 73.6% in the EVD group and 57.5% in the medically
managed group. The Odds ratio of death in the evacuation group was 1.05 (p 0.417 ; 95%CI 0.41
to 2.66) and in the EVD group were 2.06 (p 0.234; 95% CI 0.62 to 6.85) as compared to medical
group. Thirty two percent of patients achieved an mRS of 4 or less (favourable outcome) in the
evacuation group as against 15.7% in the EVD and 35% in the medical group. The Odds ratio for
achieving an mRS of more than 4 in the evacuation group as compared to medical group was 1.12
(p 0.810; 95% CI 0.42 to 2.96) and in the EVD group were 2.87 (p 0.138; 95% CI 0.71 to11.57).
Patients with good outcomes were younger (mean age 55 yrs, p value 0.05), male (41%, p value
0.005) and with a higher GCS score (p value 0.01). A relatively lesser volume of hematoma was
also associated with a better outcome (p value 0.006).
Conclusions- Surgical intervention did not improve outcome at 6 months.Surgery for putaminal and
thalamic ICH is presently of questionable benefit in the setting of resource poor countries like India.
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TABLE 1

Patient Characteristics

AGE in years(mean)
SD
Sex- Males
Females
Hypertension
Diabetes
CAD
Dyslipidemia
Smoking
Previous stroke
Time to presentation(hrs)
GCS at presentation
<8
9-12
>13
Aphasia
SITE OF BLEED Basal ganglia
Thalamus
Lobar
SIDE OF BLEEDLeft
VOLUME OF
BLEED
< 30
30-60
> 60
Mean bleed volume
(ml)
IV EXTENSION
Mean ICU STAY
(days)
Mean WARD STAY
(days)
Ventilation (%)
Mean Ventilation time
(days)
Tracheostomy (%)
Fever (%)
Duration, mean
(days)

570

BASELINE CHARACTERISTICS

INTERVENTION
(SURGERY/EVD)
n=57
56.2 ± 11.71

MEDICAL MANAGEMENT ONLY
n= 43
61.4 ± 13.10

p VALUE

Patient group

0.97

34 (59%)
23 (41%)
55 (96%)
9 (15%)
3 (5%)
2 (3%)
16 (28%)
8 (14%)
Mean- 25 (1-148)
Median- 30

26 (60%)
17(40%)
43( 100%)
10 (10%)
4 (9%)
7 (16%)
6 (13%)
3 (7%)
Mean- 21 (1-120)
Median- 23

1.00

Evacuation
(n=38)
EVD (n=19)

31 (54%)
25 (44%)
1 (2%)
19 (33%)

20 (46%)
18 (42%)
5 (12%)
21(48%)

49 (86%)
7 (12%)
1 (2%)
32 (51%)

31 (72%)
12 (28%)
0
16 (43%)

0.071

3 (5%)
29 (51%)
25 (44%)

11 (25%)
26 (61%)
6 (14%)

0.001

Evacuation-64.6 ±
24.4
EVD- 49.7 ± 18.3
22 (38%)
4 (0-20)

40.5 ± 15.2
18 (42%)
< 1 (0-10)

0.83
0.000

22 (1-60)

15 (3-57)

0.002

52 (93%)
18 (0-68)

22 (51%)
6 (0-45)

0.000

21 (37%)
44 (77%)
8 (0-20)

5 (12%)
21 (49%)
4 (0-16)

0.005
0.006
0.001

Scientific Programme

0.505
0.442
0.678
0.036
0.143
0.343
0.701
0.141

0.100

0.533

TABLE 2. OUTCOME at 6 months

Death at 0 Death at 3
months
months
5 (13.1%) 12(35.2%)

11 (57.8%) 12 (63.1%)

Medical ma18 (41.8%)
nagement (n=47)
p Value
0.001
mRS ≤ 4
Evacuation
11 (32.3%)
(n= 38)
EVD (n=19)
3 (15.7%)

21 (52.5%)
0.120
mRS > 4
23 (67.6%)
16 (84.2%)

Medical Ma14 (35.0%) 26 (65%)
nagement (n=43)
Total
65 (69.8%) 28 (30.1%)

Death at 6
months
20
(58.8%)
14
(73.6%)
23
(57.50%)
0.491

Odds ratio (CI)

p Value

v/s Medical Mx 0.417
1.05 (0.41-2.66)
v/s Medical Mx 0.234
2.06 (0.62-6.85)

Odds Ratio (CI) p value
v/s Medical Mx 0.810
1.12(0.42-2.96)
v/s Medical Mx 0.138
2.87(0.71-11.57)
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High-resolution mapping of the collateral circulation deficit in patients with acute MCA-M1
occlusion by Bayesian processing of MR perfusion-weighted images
F. Nicoli1, F. Pautot2, F. Scalzo, PhD3, J.L. Saver, MD4, A. Mitulescu, PhD5, Y. Chaibi, PhD6, N. Girard, MD PhD7, N. Salamon, MD8, D.S. Liebeskind, MD, for the UCLA Stroke Investigators9
Olea Medical, La Ciotat, FRANCE , Olea Medical, La Ciotat, FRANCE , UCLA Stroke Center,
Los Angeles, CA, USA3, UCLA Stroke Center, Los Angeles, CA, USA4, Olea Medical, La Ciotat,
FRANCE5, Olea Medical, La Ciotat, FRANCE6, Department of Neuroradiology, La Timone University Hospital, Marseille, FRANCE7, UCLA Stroke Center, Los Angeles, CA, USA8, UCLA Stroke
Center, Los Angeles, CA, USA9
1

2

BACKGROUND: The normalized Collateral Circulation Deficit (nCCD) has recently been introduced as an index of collateral flow deficit (CFD). Inconsistency has limited the establishment of a
reliable noninvasive collateral flow imaging method. The purpose of this study is to test if a Bayesian processing of DSC MR perfusion-weighted images could provide quantification and mapping
of CFD in patients with MCA-M1 occlusion. METHODS The Bayesian processing allowed quantification of collateral perfusion speed from standard perfusion MRI (TR=2sec.) for systemic(n=26)
or endovascular(n=57) revascularization via the relative difference of the hemispheric maximal enhancement rate (rdMER) calculated from Bayesian TTP maps (temporal resolution=0.5sec.). Bayesian arterial-tissue delay (ATD) maps (bATD) and volume of tissue with severely increased ATD(VolATD6) were also calculated. Correlations between nCCD, rdMER, relative CBF(rCBF) inside the
area with increased ATD and VolATD6 were tested in the IV thrombolysis cohort, and the correlation between VolATD6 and angiographic collateral flow grade (ACG) was tested in the IA cohort.
RESULTS: rdMER is highly positively correlated with nCCD and VolATD6(logarithmic regression;
r2=0.45, p=0.0001, and r2=0.56, p<0.0001 respectively). VolATD6 is significantly correlated to
nCCD and rCBF (linear regression; r2=0.72, p<0.0001 and r2=0.63, p<0.0001 respectively). The
higher the VolATD6, the higher the nCCD and the lower the rCBF. VolATD6 is negatively correlated
with the ACG (Kendall tau=-0.35, p=0.0006). Patients with ACG >2 or>1 have a significantly lower
ATD6 value than patients with ACG ≤2 or≤1(Wilcoxon test, p<0.0001 and p=0.044 respectively).
The reproducibility of the VolATD6 measurement is almost perfect (ICC (95%CI)=0.994(0.9880.997)). CONCLUSION: High-resolution TTP and ATD maps provided by a Bayesian processing of
MR PWI data allow a noninvasive and reliable quantification and mapping of CFD in patients with
MCA-M1 occlusion.
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Body temperature variability at the acute phase of stroke as a marker of poor outcome after
IV-tPA
G. Turc1, M. Tisserand2, D. Calvet3, M. Apoil4, E. Touzé5, C. Oppenheim6, J.L. Mas7
Department of Neurology, Université Paris Descartes Sorbonne Paris Cité, INSERM UMR
S894, Hopital Sainte Anne, Paris, FRANCE1, Department of Radiology, Université Paris Descartes Sorbonne Paris Cité, INSERM UMR S894, Hopital Sainte Anne, Paris, FRANCE2, Department of Neurology, Université Paris Descartes Sorbonne Paris Cité, INSERM UMR S894, Hopital
Sainte Anne, Paris, FRANCE3, Department of Neurology, Université Paris Descartes Sorbonne
Paris Cité, INSERM UMR S894, Hopital Sainte Anne, Paris, FRANCE4, Department of Neurology,
Université Paris Descartes Sorbonne Paris Cité, INSERM UMR S894, Hopital Sainte Anne, Paris,
FRANCE5, Department of Radiology, Université Paris Descartes Sorbonne Paris Cité, INSERM
UMR S894, Hopital Sainte Anne, Paris, FRANCE6, Department of Neurology, Université Paris Descartes Sorbonne Paris Cité, INSERM UMR S894, Hopital Sainte Anne, Paris, FRANCE7
Background: Elevated body temperature (BT) within the first hours of stroke has been shown to be
independently associated with poor outcome. However, the prognostic value of BT variability at the
acute phase remains to be determined. Objective: To assess the relationships between BT variability
within 24 hours after IV-tPA and clinical outcome at 24 hours and 3 months. Methods: We reviewed
prospectively collected clinical and radiological data of all patients treated ≤4.5h by IV-tPA between
2003 and 2012 in our center, where MRI is implemented as first-line diagnostic imaging. Mean,
standard deviation (SD), coefficient of variation, and index of variation of BT were determined. 24hour and 3-month poor outcomes were defined as ≤40% decrease in baseline NIHSS and modified
Rankin Scale >2, respectively. Results: 298 patients were treated by IV-tPA during the study period.
240 patients had >= 3 BT measurements within 24 hours after treatment and were included in the
analysis. Mean age was 68.4 ±14.4, median NIHSS at admission was 13 (IQR 8-19). 24-hour and
3-month poor outcomes were observed in 140 (58%) and 109 (45%) patients, respectively. Mean
±SD BT was 37.0 ±0.3°C over 24 hours. In univariate analysis, SD BT was associated with 24-hour
(OR 10.5; 95%CI 2.5-44.2, per 1 SD increase) and 3-month (OR 10.6; 2.7-41.8) poor outcomes,
while mean BT was not (3-month poor outcome : OR 1.4; 0.7-3.0 per 1°C increase). In multivariate analyses, SD BT remained associated with 24-hour (OR 7.6; 1.4-40.2) and 3-month (OR 6.4;
1.1-38.3) poor outcomes, after adjustment for mean BT, age, baseline NIHSS, DWI-ASPECTS<=7,
baseline glucose level, onset to treatment time, and 24-hour recanalization. Sensitivity analyses
using index or coefficient of variation of BT showed similar results. Conclusion: BT variability is
more strongly associated than mean BT with 24-hour and 3-month poor outcomes in acute stroke
patients treated by IV-tPA.
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Patient Age Linked to Prolonged Door-to-Needle Times in Stroke Thrombolysis.
L.G. Gould1, D.J. Sahlas2, J. Fang3, W.J. Oczkowski4, M.K. Kapral5
Investigators of the Registry of the Canadian Stroke Network
Hamilton Health Sciences, Hamilton, CANADA1, McMaster University, Hamilton, CANADA2,
The Institute for Clinical Evaluative Sciences, Toronto, CANADA3, McMaster University, Hamilton, CANADA4, University of Toronto and The Institute for Clinical Evaluative Sciences, Toronto,
CANADA5, , , 6, , , 7, , , 8, , , 9,
, , 10, , , 11, , , 12, , , 13, , , 14, , , 15
Background: Stroke thrombolysis (tPA) has been the standard of care for acute ischemic stroke for
over a decade. A review of current literature confirms that considerable effort has been dedicated
to achieving door-to-needle times under 60 minutes. Systemic and institutional factors that lead to
delays have been previously examined. Although studies have identified age as a contributing factor
to prolonged door to needle times, the effect of age of patients at time of presentation has not been
explored independently. We propose that a patient’s age may influence caregiver attitudes and prolong the administration of stroke thrombolysis. Methods: 1784 patients who received tPA with data
for “door to needle” time were identified from consecutive patients at 11 regional stroke centres
participating in the Registry of the Canadian Stroke Network (RCSN, 2003-08).Results: The overall median door to tPA administration in all ages was 72 minutes (IQR 55-94) Prolonged door to
needle times were associated with both stroke in the young (18-40 year) (Median 85 IQR 61-102.5)
as well as the extreme elderly (91-100 year)(Median 83(IQR 56-99) patients. A U shaped curve is
therefore apparent when examining median door to needle time by decade of birth (p=0.0017). (Figure 1.) Conclusions: Stroke in the young as well as in the extreme elderly are both associated with
prolonged door to needle times for stroke thrombolysis. Prompt administration of tPA should remain
the goal for all eligible candidates regardless of age.

572

Scientific Programme

30 Acute stroke: emergency management, stroke units and complications
Continuous heart rate HR monitoring in patients with acute cerebrovascular events
C. Sick1, M. G. Hennerici2
Neurology Department of the University Hospital Mannheim, Mannheim, GERMANY1, Neurology Depratment of the University Hospital Mannheim, Mannheim, GERMANY2
BACKGROUND: Although HR monitoring is standardized in stroke unit SU patients, there is small
knowledge about its time course after acute cerebrovascular events. We report a new insight to extensive data collection cohorts in patients monitored within 72h after admission.
METHODS: In 3513 consecutive stroke patients (intracerebral hemorrhage ICH, transient ischemic
attack TIA, ischemic stroke IS) HR values were obtained at least every minute. Over 15 million
measurements of HR were averaged in 15min intervals. In case of IS additional subgroup analysis
was performed for stroke aetiology (cardioembolic, macroangiopathy, microangiopathy), in case of
ICH for localization (typical and atypical) and volume (volume <5ml, 5-20ml and >20ml) as well
as for presence and extend of intraventricular hemorrhage IVH and for midline shift MLS (no MLS,
MLS <5mmand >5mm).
RESULTS: Patients with ICH and IS show initial increase and peak levels after 180min (82+/1.2; 79+/-0.4) followed by a slow decrease in the next 70h, whilst TIA patients show no significant changes within the first 72 hours after onset (Fig. 1). Starting 180min after onset ICB patients
showed continuously significant higher (p<0.001) HR values than IS patients and especially higher values than TIA patients. For ICH patients we found no significant influence of localization on
HR values, but with additional factors like increasing volume of ICH, presence of IVH and extend
of MLS HR values became significantly higher (Fig. 2). With regard to aetiology cardioembolic
strokes showed highest HR values (profile comparable to ICH patients) followed by macroangiopathy and microangiopathy, that both lacked the initial significant HR increase.
CONCLUSION: Analysis of monitoring HR in SU patients reveals significantly different pattern of
HR changes within 72 h after onset, which provides so far unrecognized keys for better classification, estimation of prognosis and management with useful application in future clinical trials.

London, United Kingdom 2013
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16 Acute cerebrovascular events (ACE): TIA and minor strokes
Effect of Emergency Department overcrowding on ED disposition for transient ischemic attack and minor stroke patients.
M. Ben-Yakov1, M. Kapral2, J. Fang3, L. Shudong4, M.J. Schull5
University of Toronto, Department of Medicine, Division of Emergency Medicine, Toronto,
CANADA1, Institute for Clinical Evaluative Sciences, Toronto, CANADA2, Institute for Clinical
Evaluative Sciences, Toronto, CANADA3, Institute for Clinical Evaluative Sciences, Toronto, 4, Institute for Clinical Evaluative Sciences, Toronto, CANADA5
TIA and stroke are leading causes of disability and carry important risk of subsequent morbidity.
Assessment and risk factor modification can occur in-hospital for high risk patients or in specialized
out-patient clinics for lower risk patients, but current risk stratification tools are unreliable. Context
factors such as the degree of Emergency Department crowding, may influence the decision to admit or discharge a patient in the absence of validated clinical guidelines. We studied the association
between Emergency Department (ED) overcrowding and likelihood of admission to hospital for patients with TIA or minor stroke (defined as Canadian Neurological Score >8) upon first presentation
to the ED.
A retrospective cohort study from the Registry of the Canadian Stroke Network (12 Ontario EDs
from 2003-2008) linked to administrative databases. IRB approval was provided. Descriptive statistics and patient-level multivariate logistic regression were used. The main outcome was ED disposition (discharge vs admission). We adjusted for important patient, ED shift and hospital characteristics. The main exposure was degree of ED crowding, measured as mean hours of ED Length-of-stay
(ED LOS) for patients in the same ED, shift, and Triage severity categories.
9759 patients TIA (47.2%) and minor stroke (52.8%) were included. The discharge rate from ED
was 25.5% for stroke and 74.5% for TIA patients. In the overall cohort, increasing levels of crowding were associated with decreased risk of discharge. (Table 1) However, when stratified by ED annual volumes increasing ED LOS was associated with statistically significant increased risk of ED
discharge in higher volume sites, while the opposite effect was seen in lower volume sites. (Figure
1)
ED crowding is associated with increased risk of discharge of TIA and minor stroke patients, but
only in higher volume settings. This may reflect the burden of ED crowding in higher volume sites,
as well as better access to rapid out-patient specialized follow-up. Given the lack of validated risk
stratification tools, ensuring appropriate disposition among high risk patient populations even during
crowded conditions seems paramount.
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Are diffusion negative stroke syndromes really ischemic?
S.P. Adatia1, J. Modi2, M. Goyal3, A.M. Demchuk4, S.B. Coutts5
Foothills medical hospital, University of Calgary, Calgary, CANADA1, Foothills medical hospital, University of Calgary, Calgary, CANADA2, Foothills medical hospital, University of Calgary,
Calgary, CANADA3, Foothills medical hospital, University of Calgary, Calgary, CANADA4, Foothills medical hospital, University of Calgary, Calgary, CANADA5
Introduction:
The sensitivity of diffusion weighted imaging (DWI) sequence in MRI brain for acute cerebrovascular ischemia is high. Recent literature has highlighted microbleeds (MBs) as a potential cause for
stroke syndromes. In this study we assessed the proportion of TIA and minor stroke patients who
were DWI negative, and have MBs that could potentially explain the presenting symptoms.
Methods:
Patients were identified from the CATCH study. The CATCH study was a prospective imaging study
in TIA and minor stroke (NIHSS<4). Patients having negative DWI who completed gradient echo
(GRE) sequences were included in this substudy. Images were reviewed simultaneously by a neuroradiologist and stroke neurologist. Microbleed location was noted and correlated to the clinical
information regarding the presenting event.
Results:
Out of 420 patients, 23 patients had DWI negative scans and positive GRE. 3/23 (13.04%) had MBs
in a location potentially corresponding to the location of the stroke syndrome. All patients had transient symptoms. All 3 patients had varying episodes of aphasia. One patient with expressive aphasia
had a MB in the left frontal gyrus. Another with receptive aphasia had a MB in the left inferior parietal lobe. The third patient with global aphasia had a MB in the left frontal gyrus. No MBs in other
regions were identified in these patients. There was no obvious alternative explanation for the symptoms in any of these patients.
Conclusions:
In a small proportion of patients presenting with transient neurological deficits we have identified
cortical or deep microbleeds as a potential cause for the symptoms. In unexplained clinical syndromes with negative DWI, using a GRE sequence to look for microbleeds might be helpful. This
challenges the traditional view that microbleeds are silent. Further studies are warranted to determine the age of microbleeds as this might help prove their relevance.
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Magnetic resonance (MR) diffusion-weighted imaging (DWI) in patients with TIA: implications for stroke prevention and reclassification in ICD11: Systematic review and meta-analysis
M. Brazzelli1, F.M. Chappell2, H. Miranda3, K. Shuler4, M.S. Dennis5, P.A.G. Sandercock6, K.
Muir7, J.M. Wardlaw8
University of Aberdeen, Aberdeen, UNITED KINGDOM1, University of Edinburgh, Edinburgh,
UNITED KINGDOM2, Santiago Hospital, Santiago, CHILE3, University of Edinburgh, Edinburgh,
UNITED KINGDOM4, University of Edinburgh, Edinburgh, UNITED KINGDOM5, University of
Edinburgh, Edinburgh, UNITED KINGDOM6, University of Glasgow, Glasgow, UNITED KINGDOM7, University of Edinburgh, Edinburgh, UNITED KINGDOM8
Background: Patients with TIA are at high risk of stroke. Clinical diagnosis of TIA and distinction
from TIA mimic may be difficult. MR with DWI might confirm ischaemic aetiology in suspected
TIA if positive in most TIA patients. Re-definition of stroke to include DWI positive TIAs (ie symptoms lasting <24 hours and an acute lesion on DWI) as stroke, not TIA, is being considered by the
WHO.
Methods: Using multiple overlapping methods, we searched the literature from 1995 to 2012 for all
studies reporting the proportion of patients with TIA and an acute ischaemic lesion on MR DWI. We
used PRISMA guidelines and 2 observers extracted data. We meta-analysed the pooled proportion
with a DWI lesion (univariate random effects) and explored heterogeneity in sensitivity analyses.
Results: 47 studies including 9,078 (range 18-1693) patients were included; 17 studies used retrospective case ascertainment, diagnosis was by a stroke specialist in 26/47 studies and all studies excluded TIA mimics. Most patients were scanned within 48 hours of TIA. The pooled proportion of
TIA patients with a DWI lesion was 34% (95% CI31%-38%), range 9-67%, with substantial heterogeneity (Isqu=89.3%). Larger studies (n>200) had lower DWI positivity (29%, 95%CI 23.2-34.6%)
than studies with n<50 (40.1%, 95% CI 33.5-46.6%; p=0.035); study size was the only factor that
accounted for heterogeneity; the doctors’ specialty, retro vs prospective, population vs hospital
based, time to scanning and inclusion of TIA+stroke vs TIA only, had no effect on heterogeneity.
Conclusion: The commonest DWI finding in patients with specialist-diagnosed TIA is a negative
scan (66%): evidence-based stroke prevention treatment should not be denied on the basis of DWI
findings. The 7-fold difference in DWI positivity and substantial unexplained heterogeneity means
re-classifying DWI positive TIAs as strokes will add unmeasurable but large variance to estimates
of stroke diagnosis and outcome in research and healthcare data
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Patterns and predictors of stroke recurrence after a TIA. Data from the PROMAPA registry
F. Purroy1, P.E. Jiménez-Caballero2, A. Gorospe3, M.J. Torres4, J. Álvarez-Sabín5, P. Martínez-Sánchez6, D. Cánovas7, M. Freijo8, J. A. Egido9, J. M. Ramírez-Moreno10, A. Rodríguez-Campello11, I.
Casado12, J. Martí-Fàbregas13, H. Quesada14, J. Masjuán15
on behalf of the Stroke Project of the Spanish Cerebrovascular Diseases Study Group: E. Santamarina, A. Alonso-Arias, R. Delgado-Mederos, Y. Silva, A. Morales, N. Pérez. de la Ossa, A. García-Pastor, J. F. Arenillas, T. Segura, C. Jiménez

20 Acute cerebrovascular events (ACE): TIA and minor strokes
Does prior TIA have a preconditioning effect on subsequent stroke in young patients?
Results from the Stroke in Young Fabry Patients (sifap1) Study
A. Kahl1, U. Grittner2, R. Schmidt3, F. Fazekas4, M. Dichgans5, M. Kaps6, Ch. Kessler7, P. Martus8,
C. Tanislav9, T. Tatlisumak10, B. Norrving11, A. Rolfs12, C. Enzinger13, G.J. Jungehülsing14
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Berlin, Berlin, GERMANY1, Center for Stroke Research Berlin, Department of Biostatistics and
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MANY6, Department of Neurology, University of Greifswald, Greifswald, GERMANY7, Institute
La Paz University Hospital. Autónoma de Madrid University. IdiPAZ Research Institute, Madrid,
for Clinical Epidemiology and Applied Biometry, Universitätsklinikum Tübingen, Tübingen, GER6
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SPAIN , Department of Neurology. Hospital ParcTaulí, Sabadell, Sabadell, SPAIN , Department of
MANY8, Justus Liebig University, Giessen, Giessen, GERMANY9,
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de Cáceres, Cáceres, SPAIN , Department of Neurology. Hospital de la Santa Creu I Sant Pau. Bar- AUSTRIA13, Department of Neurology and Center for Stroke Research Berlin, Charité-Universitätscelona, Barcelona, SPAIN13, Stroke Unit. Department of Neurology. Hospital Universitari de Bellmedizin Berlin, Berlin, GERMANY14
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Background and Purpose:
BACKGROUNG: The highest risk of subsequent stroke after a TIA occurs within the first week af- The phenomenon of ischemic preconditioning (IP) is well established in animal models of brain
ter the index event. However, the risk of stroke recurrence (SR) remains important durning the first
ischemia. Human clinical studies delivered conflicting evidence of IP after prior TIA and its impact
year of follow-up. We studied the temporal pattern and predictors of SR (at 7-day and one-year fol- on subsequent stroke. We aimed to assess the influence of preceding TIA on stroke severity in a
low-up).
large population of young stroke patients.
METHODS: Between April 2008 and December 2009, we included 1255 consecutive TIA patients
Methods
from 30 Spanish stroke centers (PROMAPA study). We prospectively recorded clinical characterWe analyzed data from 4165 patients with first-ever ischemic stroke (IS) from the prospective obseristics. We also determined the short-term (at 7 days) and late-term (from 8 days to one year) of SR.
vational sifap1 study cohort (age range 18-55 years; n=5024) regarding clinical assessment, risk facEtiology was categorized using the TOAST classification
tors, and MRI parameters. Patients were stratified on presence of absence of a previous TIA and furRESULTS: Enough information (clinical variables and extracranial vascular imaging) was assessed ther categorized according to the delay between preceding TIA and subsequent stroke in <1 week,
in 1137 (90.6%) patients. The 7-day stroke risk was 2.6%. 32 (3.0%) patients had a SR after 7-day
1-4 weeks, and total with TIA before first IS, respectively. Univariate and multivariate analyses were
follow-up. Multiple TIA (HR 3.50, 1.67-7.35, p=0.001) and large artery atherosclerosis (HR 2.51,
performed.
1.17-5.37, p=0.018) were independent predictors of early SR, whereas previous stroke (HR 1.40,
Results
1.03-1.92, p=0.034) and coronary heart disease (2.65, 1.28-5.50, p=0.009) were independent preOf the 4165 documented subjects with first IS, 122 (2.9%) patients reported a history of previous
dictors of late SR. 80% of SR happened in the same territory of the index TIA at 7-day follow up,
TIA. In univariate analysis based on the modified Rankin Scale, our data indicate a better cliniwhereas only 38% during the late-term follow-up (p<0.001).
cal outcome for patients with a prior TIA (p=0.04). A preceding TIA was associated with obesity
CONCLUSION: According to our results, the underlying ischemic mechanism may differ in early
(28.9% vs. 20.7%; p=0.03). Baseline characteristics also show an exceeding number of relevant ACI
and late stroke recurrences. We observed different predictors according to the temporal pattern of
stenosis in patients with a previous TIA (17.6% vs. 10.2%; p=0.05). Further analysis e.g. regarding
SR.
the influence of TIA delay, stroke etiology (due to the TOAST classification) or regarding infarct
volumes is forthcoming and will be reported in the paper.
Conclusions
In a large cohort of young first-ever IS patients, those with a prior TIA had less severe disability in
the acute phase.
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21 Acute cerebrovascular events (ACE): TIA and minor strokes
Stroke risk after a first late-onset migraine-like transient neurological attack (TNA): Oxford
Vascular Study TNA Cohort
M.A. Tuna1, Z. Mehta2, P.M. Rothwell3
on behalf of the Oxford Vascular Study

22 Stroke prevention
Measurement of platelet reactivity in ischemic stroke patients undergoing antiplatelet therapy:
an observational study
A. Zini1, F. Rosafio2, A. Verzelloni3, N. Lelli4, T. Trenti5, G. Bigliardi6, M.L. Dell’Acqua7, R. Pentore8, P.F. Nichelli9

Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of
Oxford, Oxford, UNITED KINGDOM1, Stroke Prevention Research Unit, Nuffield Department of
Clinical Neuroscience, University of Oxford, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscience, University of Oxford, Oxford, UNITED
KINGDOM3

Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL Modena,
Modena, ITALY1, Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile
- AUSL Modena, Modena, ITALY2, Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo
Ospedale Civile - AUSL Modena, Modena, ITALY3, Laboratory of Toxicology - Nuovo Ospedale
Civile S.Agostino Estense - Modena, Modena, ITALY4, Laboratory of Toxicology - Nuovo Ospedale Civile S.Agostino Estense - Modena, Modena, ITALY5, Stroke Unit - Neurology Clinic - Dept.
Neuroscience - Nuovo Ospedale Civile - AUSL Modena, Modena, ITALY6, Stroke Unit - Neurology
Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL Modena, Modena, ITALY7, Stroke
Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL Modena, Modena,
ITALY8, Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL
Modena, Modena, ITALY9

BACKGROUND: New migraine-like TNAs in older adults can be due to migraine aura or TIA.
Clinical distinction can be difficult after a first attack, particularly in older patients with vascular
risk factors. In the absence of previous prospective population-based studies, we determined the
long-term risk of stroke in patients with new migraine-like TNAs, defined pragmatically as those in
whom the assessing neurologist was unable to say confidently that the event was a definite aura or a
definite TIA.
METHODS: As part of a population-based study of all TNAs, TIAs and strokes (Oxford Vascular
Study; 2002-2012), we ascertained all patients with a first migraine-like TNA in whom the study
neurologist was not confident that the event was either a definite migraine aura or a definite TIA.
Risk of stroke was determined by long-term regular face-to-face follow-up and was compared with
the rate expected on the basis of age-sex specific stroke incidence in the underlying study population
and with the rate observed in study patients with definite TIA.
RESULTS: 158 consecutive patients with eligible migraine-like TNAs (97 women and 61 men; median age= 61.3 years) had 776 patient-years of follow-up. The 90-day risk of stroke (n=2, 1.26%)
was lower than that expected after a definite TIA (age and sex-adjusted HR=0.23, 0.07-0.89). The
subsequent risk of stroke (n=8; 1.1/100 patient-years) was non-significantly greater than expected
based on background population incidence (n=2.73; 0.37/100 patient-years), but remained lower
than that after definite TIA (HR=0.58, 0.36-0.84). Nine of the 10 strokes on follow-up were ischaemic and 3 were in the posterior circulation.
CONCLUSIONS: The short and long-term risks of stroke in patients with a first migraine-like TNA
are significantly lower than after a definite TIA. The trend towards a higher stroke risk than the underlying population rate is similar to that seen in studies of individuals with clinically-definite migraine with aura.

Background. Few studies have investigated individual responsiveness to antiplatelet medications in
stroke patients.
Objective. The aim of the present study was to assess ASA and Clopidogrel (Clop) responsiveness
using impedance aggregometry on a Multiplate analyzer in stroke patients within 24 hours from
acute event in antiplatelet home therapy (first study population) and before discharge (second study
population). In some patients in Clop treatment, we also studied genetic polymorphisms.
Methods. The first group included 150 patients: 117 in ASA and 33 in Clop therapy. The second
study population included 250 patients: 117 in ASA and 133 in Clop therapy. The platelet function
was evaluated respectively within 24 hours from acute event and 1 week after the introduction of antiplatelet therapy. Results. In the first group, 88% of patients in therapy with ASA and 88% patients
in Clop therapy were responders. In the second group 92% patients in therapy with ASA and 62%
in Clop therapy were responders. CYP2C19 most common genetic variants were studied in 84 patients in Clop therapy. In 43 normal metabolizers (allelic variants *1/*1 and *2/*17), 28 were Clop
responders and 15 were non-responders. In 15 slow metabolizers (*2/*2 and *1/*2), 9 patients were
Clop responders and 6 were non-responders. In 26 fast metabolizers (*17/*17 and *1/*17), 20 patients were Clop responders and 6 were non-responders.
Conclusion. Multiplate analyzer enables quick measurement of platelet reactivity in patients undergoing antiplatelet therapy. Follow-up of these patients will be important to establish if there is a correlation between recurrence of ischemical event and therapeutic non-response, to verify the responsiveness of discharge antiplatelet theraphy, if there is a higher risk of bleeding among ultraresponder
patients, if the Clop response might be time-depending and finally the role of genetic polymorphisms.

E-Poster Session Blue

577

22. European Stroke Conference
23 Stroke prevention
Allopurinol reduces carotid artery intima-media thickness progression amongst stroke survivors
P. Higgins1, M.R. Walters2, K.R. Lees3, A. McConnachie4, H. Murray5, K. McArthur6, J. Dawson7

24 Stroke prevention
Low-dose Aspirin therapy and Silent Brain Infarcts (SBI): an observational study.
V. Di Piero1, M. Altieri2
on behalf of SILENCE Investigators
Dept. Neurology and Psychiatry, Sapienza University of Rome, Roma, ITALY1, Dept. NeuroloUniversity of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, UNIT- gy and Psychiatry, Sapienza University of Rome, Roma, ITALY2
ED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3, University of Glasgow,
Glasgow, UNITED KINGDOM4, University of Glasgow, Glasgow, UNITED KINGDOM5, UniBackground: SBI show the same characteristics of cerebral infarctions without acute clinical preversity of Glasgow, Glasgow, UNITED KINGDOM6, University of Glasgow, Glasgow, UNITED
sentation. SBI are frequently seen on MRI in healthy adults and associated with subsequent clinical
KINGDOM7
stroke as well as cognitive decline. The balance of risks and benefits of low-dose ASA therapy has
not been established in healthy subjects with SBI. Our aim was to assess if ASA treatment might reBackground
duce the risk of further SBI, stroke or MI. Methods: We performed an observational study on ASA
Novel strategies are needed to reduce recurrent stroke risk. Allopurinol, traditionally used in gout
100 mg/day for the prevention of SBI and stroke. We recruited subjects with at least one SBI, aged
prophylaxis, reduces both circulating uric acid levels and oxidative stress through xanthine oxidase
≥45 years, without previous occurrence of clinical cerebrovascular (CVD) event and without contrainhibition (XOI). It confers beneficial effects on a range of surrogate measures of cardiovascular
indications to ASA. Subjects were followed for a year assessing the incidence of CVD and new SBI
health in non-stroke patients. We sought to gather evidence of a beneficial and sustained effect of
assessed by MRI (primary endpoint) and incidence of new vascular events, and adverse events (secallopurinol on robust markers of vascular health after stroke.
ondary endpoints). Results: We enrolled 83 subjects (57 F and 26 M, mean age 65.3+9 years), who
Methods
had completed a year follow-up. Hypertension occurred in 55.4%, dyslipidemia in 66.2% and diabeWe performed a randomised, double-blind placebo controlled study, examining the effect of one
tes in 3.6%; 24% were alcohol drinkers and 15.6% smokers. Subjects received ASA therapy (n=36)
year’s treatment with allopurinol 300 mg daily, on carotid artery intima-media thickness (IMT) pro- or no antiplatelets agents (n=47). No difference in age, sex and routine vascular risk factors were
gression. Patients aged over 18 years with previous ischaemic stroke or TIA were eligible. The
observed between the two groups. In the ASA group occurred 1 new SBI, 1 stroke and 1 myocardiprimary efficacy endpoint was change in carotid IMT over one year. Secondary endpoints included al infarction whereas in the untreated one there were 2 strokes, 6 new SBI, 1 TIA and 1 myocardial
change in arterial stiffness at one year and change in endothelial function and circulating levels of
infarction. In the ASA group, a subject had peptic ulcer while in the untreated group there were 1
endothelial progenitor cells, vWF, s-ICAM-1, E-selectin & s-thrombomodulin, at 6 months.
epistaxis and 1 gastrointestinal hemorrhage. Although significance was not reached, in the untreated
Results
group there were 9 (19.1%) major events vs. 2 (5.6%) in the ASA one (p=0.10). Discussion: These
Eighty participants, with a mean age of 67.8 years (SD 9.4) were recruited. Mean common carotdata show an increase of new CVD events in the untreated group. Despite the study limitations, SBI
id IMT was a significantly reduced at one year following allopurinol use compared with placebo
seems to be a negative prognostic factor for CVD diseases. ASA preventive treatment might contrib(between group treatment difference -0.057mm (95% CI -0.108, -0.006), p < 0.05). There was no
ute to ameliorate SI prognosis.
statistically significant difference between groups for secondary endpoints of arterial stiffness or
circulating markers of endothelial function. Central aortic systolic blood pressure fell following allopurinol treatment (between group difference -6.65 mmHg (95% CI -13.03), -0.27, p < 0.05) at 12
months.
Conclusions
These findings confirm the potential for XOI as a preventative measure after stroke and are consistent with recent studies in other vascular disease populations in which LVH regression was demonstrated. Future studies should explore the effect of allopurinol on clinical outcomes after ischaemic
stroke.

578

Scientific Programme

London, United Kingdom 2013
25 Stroke prevention
Antiplatelet profiles of the fixed-dose combination of extended-release dipyridamole and lowdose aspirin compared with aspirin in patients after ischemic stroke
H. Magerova1, B. Urbanova2, O. Chudomel3, J. Schwabova4, M. Šrámek5, I. Šarbochová6, I. Hadavová7, M. Bojar8, A. Tomek9
Stroke Unit, Department of Neurology, Charles University, 2nd Faculty of Medicine and Motol Hospital, Prague, CZECH REPUBLIC1, Stroke Unit, Department of Neurology, Charles University, 2nd Faculty of Medicine and Motol Hospital, Prague, CZECH REPUBLIC2, Stroke Unit,
Department of Neurology, Charles University, 2nd Faculty of Medicine and Motol Hospital, Prague,
CZECH REPUBLIC3, Stroke Unit, Department of Neurology, Charles University, 2nd Faculty of
Medicine and Motol Hospital, Prague, CZECH REPUBLIC4, Stroke Unit, Department of Neurology, Kladno Hospital, Kladno, CZECH REPUBLIC5, Stroke Unit, Department of Neurology, Charles
University, 2nd Faculty of Medicine and Motol Hospital, Prague, CZECH REPUBLIC6, Department
of Clinical Haematology, Motol Hospital, Prague, CZECH REPUBLIC7, Stroke Unit, Department of
Neurology, Charles University, 2nd Faculty of Medicine and Motol Hospital, Prague, CZECH REPUBLIC8, Stroke Unit, Department of Neurology, Charles University, 2nd Faculty of Medicine and
Motol Hospital, Prague, CZECH REPUBLIC9
Background: Dipyridamole (DIP) inhibits adenosine uptake into platelets, endothelial cells and
erythrocytes. Elevation of cAMP lowers ability of platelets to be aggregated by collagen and adenosine diphosphate (ADP). Clinical efficacy of combination aspirin (ASA) and DIP (ASA/DIP) is
well established but only minimal in-vitro aggregometry data are available. The aim of our study
was to determine the effect of DIP on platelet aggregometry and the difference of ASA/DIP versus
ASA alone.
Methods: Light transmittance aggregometry (LTA) was performed in 112 subjects taking ASA and
92 ASA/DIP. Platelet aggregation was measured as the maximum percentage of light transmittance
change (% max) from baseline at the end of recording time using standard platelet agonists - ADP,
arachidonic acid (ARA), collagen and ristocetin. Poor response was defined as a % max of >/= 70%
with ADP and >/= 20% with ARA.
Results: % max LTA did not differ in groups taking ASA and ASA/DIP when induced by ARA
(mean(ASA)=14.86%, mean(ASA/DIP)=18.02%), collagen (53.15%, resp. 60.31%) or ristocetin
(72.58%, resp. 70.74%) (p>0.05). Difference in ADP-induced LTA approached statistical significance (mean(ASA)=44.53%, mean(ASA/DIP)=50.74%; p=0.056). There was a tendency for unresponsiveness in ASA/DIP group; in ADP-induced LTA (ASA=11.7%, ASA/DIP=20.7%; p=0.082) as
well as in ARA-induced LTA (ASA=15.2%, ASA/DIP=19.6%; p=0.408). There was fair agreement
between ADP and ARA induced resistance (kappa 0.169 for ASA, 0.288 for ASA/DIP).
Conclusion: Our data indicate that DIP does not markedly change aggregometry response. However,
a trend can be observed using ADP. On the contrary, patients taking ASA/DIP show more frequent
unresponsiveness that is supposedly caused by lower dose of ASA. We are aware of limitations of
platelet responsiveness assessment; nevertheless higher platelet reactivity identifies high-risk patients at the time of the acute stroke for which a tailored antiplatelet therapy might be useful.

26 Meta-analysis and reviews
Targeted use of heparin, heparinoids or low molecular weight heparin to improve outcome after acute ischaemic stroke: individual patient data from 22,655 patients in 5 randomised controlled trials
W.N. Whiteley1, H.P. Adams Jr.2, P.M.W. Bath3, E. Berge4, P.M. Sandset5, M.S. Dennis6, G. Murray7, K-S Wong8, P.A.G. Sandercock9
Division of Clinical Neurosciences, Western General Hospital, University of Edinburgh, Edinburgh, UNITED KINGDOM1, Department of Neurology, University of Iowa, Iowa City, Iowa
City, USA2, Division of Stroke, University of Nottingham, Nottingham, UNITED KINGDOM3,
Oslo University Hospital, Department of Haematology, and University of Oslo, Institute of Clinical
Medicine, Oslo, NORWAY4, Oslo University Hospital, Department of Haematology, and University of Oslo, Institute of Clinical Medicine, Oslo, NORWAY5, Division of Clinical Neurosciences,
Western General Hospital, University of Edinburgh, Edinburgh, UNITED KINGDOM6, Centre for
Population Health Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM7, Division
of Neurology, Chinese University of Hong Kong, Prince of Wales Hospital, Shatin, New Territories,
Hong Kong, HONG-KONG8, Division of Clinical Neurosciences, Western General Hospital, University of Edinburgh, Edinburgh, UNITED KINGDOM9
BACKGROUND
Many international guidelines on the prevention of venous thromboembolism recommend targeting
heparin treatment on the stroke patients with a high risk of venous thrombotic events or a low risk of
haemorrhagic events. We sought to identify reliable methods to target anticoagulant treatment and so
improve the chance of avoiding death or dependence after stroke.
METHODS
We obtained individual patient data from the 5 largest randomised controlled trials in acute ischaemic stroke which compared a heparin with aspirin or placebo. We developed and evaluated statistical models for the prediction of thrombotic events (myocardial infarction, stroke, deep vein thrombosis or pulmonary embolism) and haemorrhagic events (symptomatic intracranial or significant
extracranial) in the first 14 days after stroke. We calculated the absolute risk difference for the outcome ‘dead or dependent’ in patients grouped by quarters of predicted risk of thrombotic and haemorrhagic events with random effect meta-analysis.
RESULTS
Ischaemic stroke patients who: were older, had more neurological impairment, or had atrial fibrillation, had a higher risk of both post-stroke thrombotic and haemorrhagic events. In addition brain
scan evidence of recent cerebral ischaemia increased the risk of thrombotic events. In evaluation
datasets, the area under a receiver operator curve for prediction models for thrombotic events was
0.63 (95%CI:0.59-0.67) and for haemorrhagic events was 0.60 (95%CI:0.55-0.64). We found no evidence that the net benefit from heparin increased with either increasing risk of thrombotic events or
decreasing risk of haemorrhagic events.
CONCLUSIONS
There was no evidence that the ischaemic stroke patients at higher risk of thrombotic events or lower risk of haemorrhagic events benefited from heparins. We were therefore unable to define a targeted approach to select the ischaemic stroke patients who would benefit from treatment with early
anticoagulant therapy.
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27 Meta-analysis and reviews
Antifibrinolytic therapy for aneurysmal subarachnoid haemorrhage: an updated meta-analysis
M.I. Baharoglu1, M.R. Germans2, G.J.E. Rinkel3, A. Algra4, Y.B.W.E.M. Roos5

28 Meta-analysis and reviews
Accuracy of spot sign on CTA as predictor of haematoma enlargement after acute spontaneous
intracerebral haemorrhage. A systematic review.
A. Del Guidice1, D. D’Amico2, J. Sobesky3, I. Wellwood4

Academic Medical Centre, Amsterdam, THE NETHERLANDS1, Academic Medical Centre,
Amsterdam, THE NETHERLANDS2, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS3, Julius Centre for health sciences and primary care/ University Medical Centre Utrecht,
Utrecht, THE NETHERLANDS4, Academic Medical Centre, Amsterdam, THE NETHERLANDS5

Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY1, Department of Neurosciences, S. Maria della Misericordia University Hospital, Udine, ITALY2, Centre for
Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY3, Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY4

Background: Rebleeding is an important cause of death and disability in patients with aneurysmal
subarachnoid haemorrhage (aSAH). Preventing rebleeding could thus improve clinical outcome. Rebleeding is probably related to dissolution of the blood clot at the site of aneurysm rupture by natural fibrinolysis. We aimed to assess the effect of antifibrinolytic (AF) treatment in aSAH.
Methods: We searched the Cochrane Controlled Trials Register, MEDLINE, EMBASE, and reference lists for randomised trials comparing oral or intravenous AF drugs with control in patients with
SAH of suspected aneurysmal cause. Two independent reviewers performed the search, selected
trials, extracted data, and assessed trial quality. The primary outcome measure was poor outcome
(death, vegetative state, or severe disability). Secondary outcome measures were rates of rebleeding, cerebral ischaemia, and hydrocephalus. Subgroup analyses were performed on placebo vs. open
studies and concomitant preventative treatment for cerebral ischemia according to treatment duration (<72 hours vs. >72 hours).
Results: Ten trials totalling 1904 patients were included. Risk ratio (RR) for poor outcome was 1.02
(95% confidence limits (CL) 0.91 - 1.15) and 1.00 (95% CL 0.85 - 1.18) for death from all causes.
Short-term treatment with concomitant cerebral ischaemia prevention showed an RR for poor outcome of 0.83 (95% CL 0.52 - 1.35). AF treatment reduced re-bleeding rate (RR 0.65, 95% CL 0.44
- 0.97), whereas the cerebral ischaemia rate was increased (RR 1.41, 95% CL 1.04 - 1.91). No effect
on hydrocephalus rate was found (RR 1.11, 95% CL 0.90 - 1.36).
Conclusion: Antifibrinolytic treatment does not improve clinical outcome of patients with aneurysmal subarachnoid haemorrhage and can not be recommended for routine use. Results of more recent
studies with short-term treatment are promising, but not conclusive. Therefore further randomised
trials with short-term treatment and up-to-date SAH management are needed.

Background: A common early complication of intracerebral haemorrhage (ICH) is haematoma enlargement (HE), which is a strong independent predictor of poor outcome. There is no gold standard
to accurately predict HE. The presence of contrast extravasation within the haematoma on computed tomogram angiography (CTA), the so-called “spot sign”, seems a particularly promising marker.
We examined the following research question: In the adult population with acute spontaneous ICH,
how accurately can the presence of the “spot sign” predict HE on follow-up imaging and thus poor
outcome? Methods: A systematic review of the literature in PubMed and Embase databases from
1980 to end May 2012. We included all studies involving humans ≥ 18 years old, with spontaneous
ICH, evaluated with a CTA and follow-up CT scans, reporting any measure of clinical outcome, and
reporting or allowing calculation of accuracy measures of the “spot sign” in predicting HE and clinical outcome. Baseline characteristics, accuracy measures and effect measures, as well as bias assessment were calculated and reported according to PRISMA recommendations. Quality assessment
was performed. Results: 259 potentially relevant studies were identified. Six studies, including 709
patients, were selected. Studies varied substantially in terms of size (n= 39 – 228), methodological
quality, definition of terms, outcomes selected and results. For the radiological outcome, the only
outcome consistently available, accuracy ranged from 56 – 90%. High heterogeneity was demonstrated (I2 = 94% for radiological outcome) with substantial potential for bias. Conclusion: Studies
of the spot sign are diverse and therefore complex to interpret. The research question could not be
answered due to heterogeneity and potential for bias in the selected studies. Further appropriately
powered studies using standardized definitions and taking into account all predictors of HG are required.
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29 Meta-analysis and reviews
Genetic risk variants associated with carotid stenosis: A systematic review and meta-analysis
M.L. Sagmeister1, S. Yadav2, N. Hasan3, P. Sharma4
Imperial College Cerebrovascular Research Unit (ICCRU), London, UNITED KINGDOM1,
Imperial College Cerebrovascular Research Unit (ICCRU), London, UNITED KINGDOM2, Imperial College Cerebrovascular Research Unit (ICCRU), London, UNITED KINGDOM3, Imperial College Cerebrovascular Research Unit (ICCRU), London, UNITED KINGDOM4

30 Meta-analysis and reviews
Passive smoking as a risk factor for stroke in women compared with men: a systematic review
and meta-analysis
D.Y. Cheng1, R.L. Chen2
King’s College London, London, UNITED KINGDOM1, King’s College London, London,
UNITED KINGDOM2

BACKGROUND - Stroke has become a leading cause of mortality and disability in the 21st century,
Background: Carotid stenosis is a major risk factor for ischaemic stroke. Although family studies
and research has established active smoking as an independent risk factor for stroke. However, the
have shown heritability of 47% for carotid stenosis, specific genetic risk variants have yet to be
same association has not been accorded to passive smoking. This meta-analysis seeks to summarise
conclusively defined. We sought to quantify the strengths of association (if any) between genetic
existing evidence on the association between passive smoking and stroke incidence, and to investivariants and clinically relevant carotid stenosis (≥50% and ≥70%). Methods: Electronic databases
gate the presence of gender disparity.
were searched for case-control studies evaluating associations between gene variants and carotid
METHODS – A systematic review was conducted on NCIB PUBMED, OVID Medline, Cochrane
stenosis ≥50% of the common and/or internal carotid artery. Pooled odds ratios (OR) and 95% Con- Library, Google Scholar and OpenSIGLE and further augmented with a manual search of bibliografidence Intervals (CI) were determined using a random-effects model. Results: Thirty-four studies
phies of relevant articles. Data from an unpublished Chinese study investigating 4282 non-smoking
investigating seventeen polymorphisms in 3,666 cases and 18,391 controls were included for meparticipants (1114 men, 3168 women) was also included in the meta-analysis, where odds ratios
ta-analysis. Significant associations were identified for stenosis ≥50% with the following genes;
were computed using binary logistic regression. Using a random effects model, a pooled estimate of
methylenetetrahydrofolate reductase (MTHFR) C677T (OR 1.28, 1.02-1.61, p=0.04), Angiotenrisk was obtained for the meta-analysis, with heterogeneity quantified using I2 statistic. Systematic
sin-Converting Enzyme (ACE) I/D (OR 1.33, 1.01-1.75, p=0.05), ApolipoproteinE (ApoE) ε2/ε3/ε4 bias was assessed using funnel plots and Egger’s test.
(OR 1.51, 1.11-2.04, p=0.008), Matrix Metalloproteinase-3 (MMP-3) 5A/6A (OR 1.91, 1.24-2.94,
RESULTS – The unpublished study derived a multivariate-adjusted odds ratio of 1.44 (95%CI
p=0.003) and CX3CR1 T280M (OR 0.50, 0.34-0.72, p=0.0002). Analyses for severe stenosis of
0.81–2.58) for females and 0.59 (95%CI 0.21–1.65) for males. Amalgamating the above results with
≥70% lead to higher ORs for MTHFR C677T and ACE I/D, but these results were not significantly
13 eligible studies identified in the systematic review, the meta-analysis included data from 1071095
different from those for ≥50%. Conclusion: Our study provides evidence for a genetic aetiology in
participants (251357 men, 818806 women) with a minimum of 9243 stroke incidents. The pooled
carotid stenosis. Associations with five genetic variants in ≥50% carotid stenosis are reliably demon- risk ratio obtained was 1.28 (95%CI 1.16–1.41) for females and 1.20 (95%CI 0.92–1.56) for males.
strated.
Heterogeneity was low with no evidence of systematic bias.
CONCLUSION – Pooled risk estimates display a strong association between passive smoking and
stroke incidence in non-smoking individuals, suggestive of a causal relationship. In addition to creating tobacco prevention programmes aimed at protecting non-smokers from the harmful effects of
passive smoking, policy makers should consider the presence of potential gender effects to encourage programme efficacy.
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18 Rehabilitation and reorganisation after stroke
Prediction of early ischemic stroke recurrence with multiparametric perfusion markers in
symptomatic large artery disease
E.B. Cho1

19 Rehabilitation and reorganisation after stroke
Combined Transcranial Direct Current Stimulation and Virtual Reality of Arm Training in
Stroke Patients
S.J. Lee1, M.H. Chun2, J.H. Yi3
Asan Medical Center, Seoul, SOUTH KOREA1, Asan Medical Center, Seoul, SOUTH KOREA2,
Asan Medical Center, Seoul, SOUTH KOREA3

Objective
Cathodal transcranial direct current stimulation (tDCS) may have implications as an adjuvant therapy for the upper arm after stroke. Virtual reality (VR) allows users “real time” feedback on perforBACKGROUND
Ischemic stroke secondary to large artery atherosclerosis has more early recurrence compared to oth- mance, which could be used for upper arm improvement after stroke. Brain stimulation using tDCS,
er stroke subtypes. Using perfusion imaging, we sought to predict the early stroke recurrence, within in combination with VR which facilitates to use arm movement, may be a new treatment option to
promote arm function. The aim of this study is to investigate the effect of combined tDCS and VR
90 days after index stroke, in patients with large artery atherosclerosis stroke.
therapy of arm training in subacute stroke patients.
METHODS
Methods
Among 798 consecutive patents admitted from January 2009 to March 2012 within 72 hours of
symptom onset, we reviewed 170 patients with large artery atherosclerosis stroke. Patients with an- Forty five patients with subacute stroke were enrolled. All patients were randomly assigned to one of
terior circulation stroke were included for reliable visual assessment of intracranial perfusion status. three groups; Group A: combined cathodal tDCS and VR, Group B: VR only group, Group C: tDCS
Early stroke recurrence was defines clinical incident that is clearly attributable to a new area of brain only group. tDCS was done using Phoresor II Auto Model PM850. VR was done using VR system.
In group A, cathodal tDCS was applied simultaneously during VR therapy.
infarction visualized by imaging as spatially distinct from the index lesion. Cox regression analysis
Manual motor test (MFT), Fugl-Meyer scale (FMS), Box and block test was used to assess arm and
was used to identify clinical and imaging predictors of recurrent stroke. The ROC curve analysis
hand function. To evaluated activity of daily living, modified Barthel index (MBI) was used. All
was performed for the significant predictors from multivariate Cox regression model.
evaluations were measured in all subjects before and immediately after treatment.
RESULTS
Of one hundred one patients included, 17 (15.3%) developed stroke recurrence within 90 days after Results
After treatment, all groups showed significant improvements in MFT, FMS, and MBI. The three
index stroke. In the univariate Cox regression analysis, diabetes mellitus (Hazard ratio [HR] 2.50,
groups showed a slight increase in Box and block test, however, only group A showed statistical
95% Confidence interval [CI] 0.92-6.76), hyperintense vessel on FLAIR(HR 4.71, 95% CI 1.5314.46), dark vessel sign on gradient-echo (GRE) (3.08, 1.17-8.09), Time to peak (TTP) delay (8.10, significance. When treatment effects were compared among the three groups, MFT and FMS were
significantly higher in group A than the other two groups. Post hoc test showed that the treatment ef1.07-61.09), increased cerebral blood volume (CBV) (12.20, 1.62-92.12) and cerebral blood flow
fects of MFT and FMS were higher in group B than group C.
(CBF) (7.08,1.62-31.01) might correlate with early stroke recurrence. In the multivariate analysis,
Conclusion
diabetes mellitus (3.05, 1.12-8.28, p=0.029), and hyperintense vessel on FLAIR (4.71,1.38-13.31,
p=0.012) were identified as predictors of early stroke recurrence. The AUC was 0.62 (95% CI 0.47- Our results show beneficial effect of VR and tDCS on upper extremity function in patients with
subacute stroke. Combined tDCS and VR therapy is safe, and easy to apply in a clinical setting. We
0.76) for diabetes and 0.69 (95% CI 0.55-0.82) for the presence of hyperintense vessel on FLAIR.
suggest that this combination therapy would be a helpful method to enhance motor function of arm
The sensitivity/specificity of each predictor was 0.65/0.58 for diabetes and 0.76/0.61 for hyperinin patients with subacute stroke.
tense vessel on FLAIR.
CONCLUSION
The presence of diabetes mellitus and hyperintense vessel on FLAIR in the acute setting may be
good indicators of early stroke recurrence.
Samsung Medical Center, SEOUL, SOUTH KOREA1
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20 Rehabilitation and reorganisation after stroke
7-year follow-up of health related quality of life for spouses to patients diagnosed with stroke
before the age of 70: a study from SAHLSIS-OUTCOME
J. Persson1, G. Forsberg-Wärleby2, I. Karlberg3, K. Jood4, C. Jern5, P. Redfors6, L. Holmegaard7,
C. Blomstrand8
Institute of Neuroscience and Physiology, Gothenburg University, Gothenburg, SWEDEN1,
Institute of Neuroscience and Physiology, Gothenburg University, Gothenburg, SWEDEN2, Institute
of Medicine, Gothenburg University, Gothenburg, SWEDEN3, Institute of Neuroscience and Physiology, Gothenburg University, Gothenburg, SWEDEN4, Institute of Neuroscience and Physiology,
Gothenburg University, Gothenburg, SWEDEN5, Institute of Neuroscience and Physiology, Gothenburg University, Gothenburg, SWEDEN6, Institute of Neuroscience and Physiology, Gothenburg
University, Gothenburg, SWEDEN7, Institute of Neuroscience and Physiology, Gothenburg University, Gothenburg, SWEDEN8
Background: It is well known that consequences of the stroke disease have an impact also on the
everyday life and health of the family. Such impact is most often studied in the shorter perspective
during the first year after the stroke, while the situation for the family in the long run is not that well
known. Furthermore, spouses in their mid-life compared to older spouses have other tasks and assignments in addition to the support and caring. The aim of this study is to expand the knowledge
about health related quality of life (HRQoL) for spouses in a long-term perspective.
Method: During 1998 - 2003, 600 patients diagnosed with stroke before the age of 70 and matched
controls were included consecutively in the Sahlgrenska Academy Study on Ischemic Stroke
(SAHLSIS). A 7-year follow-up has been performed, which also included the spouses of both patients and controls (SAHLSIS-OUTCOME).
Result: The study included 177 spouses of stroke patients and 171 spouses of matched controls. The
study groups included 65% and 63% women respectively and the median ages were 64 and 63 years
respectively. Around 30% of the spouses to stroke patients and 2% of the spouses to matched controls indicated that they provided support to their partner.
Based on the self-rating scale SF-36, spouses to stroke patients estimated lower HRQoL compared
to spouses to controls. Spouses who indicated that they provided support had lower HRQoL compared to other spouses. Females, younger than 65, who gave support to their partner, seemed to have
the lowest HRQoL compared to all other sex and age-groups.
Conclusion: These results indicate that HRQoL for spouses to stroke patients is reduced not only in
connection with the stroke episode but also in the long run. Women are more distressed than men.

21 Rehabilitation and reorganisation after stroke
Dysfunctions on vertical perceptions after stroke correlate with postural control
J.A.O. Baggio1, T.E.G. Santos-Pontelli2, J.P. Leite3, O.M. Pontes-Neto4
São Paulo University - School of Medicine at RibeirãoPreto, Ribeirão Preto, BRAZIL1, São
Paulo University - School of Medicine at RibeirãoPreto, Ribeirão Preto, BRAZIL2, São Paulo University - School of Medicine at RibeirãoPreto, Ribeirão Pretob, BRAZIL3, São Paulo University School of Medicine at RibeirãoPreto, Ribeirão Preto, BRAZIL4
Background: Postural control (PC) is frequently affected after stroke with a significant impact on
functional outcome. The mechanism of postural imbalance after stroke is still poorly understood,
as it is still unclear to what extent the PC after stroke can be influenced by dysfunction on vertical
perceptions (VP). We hypothesized that the PC in the sitting position of stroke patients (SP) can be
influenced by the VP.
Methods: We evaluated 41 SP, mean age 65.2±12.1, median NIHSS 1(0-3), median Rankin score
2(1-4). The postural vertical(PV) and haptic vertical(HV) were assessed in a darkened room in
the roll and pitch planes. The Polhemus® (three-dimensional) equipment was used to measure the
postural oscillation in the sitting position along the anteroposterior and laterolateral axes. Data
acquisition involved two trials of 90s each under the following conditions: eyes open, stable surface(EOSS); eyes closed, stable surface(ECSS); eyes open, unstable surface(EOUS); and eyes
closed, unstable surface(ECUS).
Results: The PV in the roll plane was correlated with trajectory and velocity parameters of postural
oscillation of the following conditions, respectively: Laterolateral axis: EOSS: r= 0.35; p=0.028;
r= 0.34; p= 0.032; EOUS: r= 0.47; p=0.003; r= 0.46; p= 0.004; ECSS: r= 0.35; p=0.02; r= 0.32; p=
0.046; ECUS: r=0.47; p=0.003; r=0.46; p= 0.003; Anteroposterior axis: EOUS: r= 0.40; p= 0.013
and r= 0.38; p= 0.018; ECSS: r= 0.32; p= 0.046 and r= 0.37; p= 0.02. The PV in the pitch plane was
only correlated with the mean displacement of the laterolateral axis in the condition ECUS (r= 0.4;
p= 0.01). The HV in the roll and pitch planes was not correlated with postural oscillation.
Conclusion: We found a consistent quantitative correlation between the PV in the roll plane and the
postural oscillation. These results indicate that the PV should be systematically evaluated in SP with
postural imbalance and tested as a potential target for therapeutic strategies for PC rehabilitation
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22 Rehabilitation and reorganisation after stroke
Outcome measure use in community-based stroke rehabilitation: an exploration of therapists’
current practice in Scotland.
H.R. Moore1, T. Kroll2, J. Morris3, F. van Wijck4, J. Law5, J. Dennis6, L. Salisbury7
University of Dundee, Dundee, UNITED KINGDOM1, University of Dundee, Dundee, UNITED
KINGDOM2, University of Dundee, Dundee, UNITED KINGDOM3, Glasgow Caledonian University, Glasgow, UNITED KINGDOM4, University of Newcastle, Newcastle, UNITED KINGDOM5,
NHS Greater Glasgow and Clyde, Glasgow, UNITED KINGDOM6, University of Edinburgh, Edinburgh, UNITED KINGDOM7
Background:
Stroke rehabilitation needs to be evidence-based, equitable and appropriate. Outcome measures
must therefore be valid as well as inclusive, accessible and relevant. There is a clear gap between
theory/policy and practice. The relevance and accessibility of outcome measures for people with
stroke remains limited or unknown, despite UK policy emphasis on service user inclusion. The aim
of this project is to optimise community-based stroke rehabilitation based on service user-informed
and ICF-framed recommendations for outcome measurement.
Method:
Senior rehabilitation therapists (OT, PT, SLT) across all 14 Scottish NHS health boards were invited
to participate in a web-based survey. The survey contained questions about current use of outcome
measures, rationale for selecting them, fit with patient preferences, and demographic characteristics.
The survey was piloted prior to use and refined with input from steering group members.12 rehabilitation therapists further took part in in-depth follow-up interviews exploring the rationale behind
choosing particular outcome measures.
Results:
102 senior stroke rehabilitation therapists (47 PTs, 36 OTs, 19 SLTs) completed the web-based survey. Most therapists reported that relevance to patients was the primary driver for outcome measure selection. Accessibility considerations were a key determinant of outcome measure choice for
just 7.5% of respondents. Despite relevance being the most important factor for outcome measure
choice, 36% of therapists reported dissatisfaction with existing outcome measures in community
stroke rehabilitation in terms of their relevance for patients. Interviews revealed the complexities of
measuring outcomes which are relevant to patients in the community setting.
Conclusion:
As policy and practice is shifting towards greater patient-centredness in rehabilitation and assessment, most measures currently in use do not appear to meet patient preferences, priorities and accessibility requirements.
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23 Rehabilitation and reorganisation after stroke
Cluster randomised trial evaluation of a patient and carer centred system of longer-term
stroke care (the LoTS care trial): economic evaluation
A. Patel1, A. Forster2, J. Young3, J. Nixon4, K. Chapman5, M. Knapp6, K. Mellish7, I. Holloway8,
A. Farrin9
King’s College London, London, UNITED KINGDOM1, University of Leeds, Leeds, UNITED KINGDOM2, University of Leeds, Leeds, UNITED KINGDOM3, University of Leeds, Leeds,
UNITED KINGDOM4, University of Leeds, Leeds, UNITED KINGDOM5, King’s College London
& London School of Economics & Political Science, London, UNITED KINGDOM6, University of
Leeds, Leeds, UNITED KINGDOM7, University of Leeds, Leeds, UNITED KINGDOM8, University of Leeds, Leeds, UNITED KINGDOM9
Background
Stroke generates considerable personal and financial burdens. We evaluated the cost-effectiveness
of a new post-discharge system of care for stroke care co-ordinators (SCCs) to address longer term
problems experienced by stroke patients and their carers.
Methods
A pragmatic cluster, randomised, controlled trial compared the system of care against usual care,
with randomisation at the level of stroke service. Participants’ use of health/social care services and
informal care were measured by self-complete questionnaires at baseline, 6 and 12 months. From
these, we estimated and compared individual-level total costs from health/social care and societal
perspectives at 6 months, 12 months and over 1 year. Costs were combined with the primary outcome, psychological health (General Health Questionnaire 12; GHQ12), and quality-adjusted life
years (QALYs; based on the EQ-5D) to examine cost-effectiveness at 6 months. Cost-effectiveness
acceptability curves based on the net benefit approach and bootstrapping techniques were used to estimate the probability of cost-effectiveness.
Results
32 services were randomised and 800 stroke patients (401 intervention, 399 control) and 208 carers (108 intervention, 100 control) were recruited. Costs of SCC inputs (mean difference £42; 95%
CI: -30, 116) and total health/social care costs at 6 months, 12 months and over 1 year were similar
between groups. Societal costs were higher in the intervention group due to greater use of informal
care (+£1163 at 6 months, 95% CI 56 to 3271; +£4135 at 12 months, 95% CI 618 to 7652). There
were no differences in GHQ12 or QALYs. The probability of the system of care being cost-effective
at 6 months was low at the current policy threshold of £20,000 to £30,000 per QALY gain.
Conclusions
The system of care was not cost-effective compared with usual care over the period we examined.
The intervention group may have accessed more informal care due to the goal setting element of the
intervention.

London, United Kingdom 2013
24 Rehabilitation and reorganisation after stroke
Rehabilitation for visual field loss: exploring scanning training interventions
C. Hazelton1, A. Pollock2, M. Brady3, G. Walsh4
Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM2, Nursing, Midwifery
and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED
KINGDOM3, Department of Vision Sciences, Glasgow Caledonian Univeristy, Glasgow, UNITED
KINGDOM4
Scanning training is a common rehabilitation intervention for stroke patients with visual field loss.
The evidence base informing treatment is limited and there are known variations in current practice;
exploring these variations is necessary to inform future clinical trials. We aimed to identify interventions currently used in clinical practice and explore the nature of, and variations between, these
interventions.
Methods
We used a snowball sampling strategy to identify interventions currently used in Scotland. Recipients included clinicians, researchers and charity representatives.
We held two Expert Panel meetings, involving professionals with expertise in motor, sensory, language and cognitive skills. Panel members reached consensus on the level of the functional skills
required to use each identified intervention.
We objectively measured the eye movement training provided by each intervention using video capture analysis techniques.
Results
Ten interventions met our inclusion criteria, with four distinct modes of delivery (Table 1).
Detailed information was gathered relating to the level of function required for each intervention.
This included levels of balance, upper limb control, language, vision, cognitive and perceptual function. We found considerable variation in the levels of function required to use different interventions.
Clear parameters of the area of visual field trained, the size and type of eye movements stimulated
and the nature of training targets were obtained. The interventions showed wide variety in all aspects of the eye movement training provided, but with an emphasis on improving volitional saccades within the central field.
Conclusions
A variety of scanning training interventions are in use in Scotland, which vary in mode of delivery,
functional abilities required for use and visual skills trained. This information has important implications for clinical practice and will inform further research and the development of clinical trials.

25 Rehabilitation and reorganisation after stroke
The relationship between kinesthesia and physical functions and damage region in stroke
hemiplegic patients
S. Morioka1, Y. Toyota2, Y. Yukawa3, A. Matsuo4, M. Hiyamizu5, H. Maeoka6, Y. Okada7, S. Nobusako8
Kio University, Koryo, JAPAN1, Kio University, Koryo, JAPAN2, Murata Hospital, Osaka, JAPAN3, Kio University, Koryo, JAPAN4, Kio University, Koryo, JAPAN5, Kio University, Koryo, JAPAN6, Kio University, Koryo, JAPAN7, Kio University, Koryo, JAPAN8
Background: Post-stroke hemiplegic patients often experience disorders of kinesthesia, which can be
an obstacle to rehabilitation. The purpose of this study was to clarify the relationships between kinesthesia, physical functions, and body awareness, and damage region in stroke patients.
Methods: The subjects were 20 stroke hemiplegic patients. The kinesthesia was investigated using
the vibration stimulation device. Vibration was stimulated to the extensor carpi radialis tendon in
affected hand. The subjects were questioned with a paper questionnaire about whether they felt an
illusory motion on the stimulation. The Fugl–Meyer assessment was used to evaluate the physical
functions. The evaluation established by Haggard (2010) was used to assess the sense of agency
and body ownership. The damage region were determined using CT. The subjects were placed in
2 groups on the basis of the presence or absence of illusory motion, and comparisons were made
between the groups for the parameters related to physical functions, and sense of agency, and body
ownership, and damage region.
Results: Twelve subjects experienced illusory motion (illusory group) and 8 subjects did not (non-illusory group). Scores for motor functions, sensory functions, and body ownership were significantly higher in the illusory group than in the non-illusory group (p< 0.05). In the illusory group, there
were 10 cases of cerebral infarction and 2 cases of cerebral hemorrhage; in the non-illusory group, 8
cases were cerebral hemorrhage. The damage region in the non-illusory group was the thalamus and
insula; in the illusory group, the damage region was the putamen, ACG, and cerebellum.
Conclusion: This study clarified that the kinesthesia is related to the occurrence of physical functions, and body ownership. Moreover, all the subjects in the non-illusory group had experienced cerebral hemorrhage, and the occurrence of kinesthesia was particularly difficult in cases of damage to
the insula and thalamus.

Table 1: Identified Scanning Training Interventions
Intervention Name
1
Brainwave–R Visual processing
2
NVT pen and paper
3
Rainbow Readers
4
Biometrics E-Link
5
NVT Scanning Device
6
Happy Neuron - Brain Fitness Program
7
Read-Right
8
Eye Track
9
Lexion
10 VISIOcoach

Mode of delivery
Paper based
Paper based
Paper based
Specialist equipment
Specialist equipment
Computer - online
Computer - online
Computer software
Computer software
Computer software
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27 Rehabilitation and reorganisation after stroke
Cluster randomised trial evaluation of a patient and carer centred system of longer-term
stroke care (the LoTS care trial)
A. Forster1, J. Young2, A. Patel3, J. Nixon4, K. Chapman5, M. Knapp6, K. Mellish7, I. Holloway8,
A. Farrin9

28 Rehabilitation and reorganisation after stroke
Objective and subjective participation problems of chronic stroke patients in the Netherlands
measured with the Utrecht Scale for Evaluation of Rehabilitation-Participation (USER-Participation)
M.W.M. Post1, C.H. van der Zee2, L.J. Kappelle3, J.M.A. Visser-Meily4

Bradford Institute for Health Research and University of Leeds, Bradford, UNITED KINGDOM1, Bradford Institute for Health Research and University of Leeds, Bradford, UNITED KINGDOM2, Institute of Psychiatry, King’s College London, London, UNITED KINGDOM3, Clinical
Trials Research Unit, University of Leeds, Leeds, UNITED KINGDOM4, Bradford Institute for
Health Research, Bradford Royal Infirmary, Bradford, UNITED KINGDOM5, London School of
Economics and Political Science, London, UNITED KINGDOM6, Bradford Institute for Health Research, Bradford Royal Infirmary, Bradford, UNITED KINGDOM7, Clinical Trials Research Unit,
University of Leeds, Leeds, UNITED KINGDOM8, Clinical Trials Research Unit, University of
Leeds, Leeds, UNITED KINGDOM9

De Hoogstraat Rehabilitation, Utrecht, THE NETHERLANDS1, De Hoogstraat Rehabilitation,
Utrecht, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, THE NETHERLANDS3, University Medical Center Utrecht, Utrecht, THE NETHERLANDS4

Background: Social participation consists of an objective and a subjective dimension, indicating
what patients do and how they feel about what they do or cannot do, respectively. However, few
stroke studies used such a multidimensional perspective on participation.
Objective: (1) To describe objective and subjective participation in community-dwelling stroke survivors in The Netherlands. (2) To examine physical and cognitive independence and subjective complaints (pain, fatigue, and mood) as determinants of participation.
Background
Methods: Cross-sectional study. The USER-Participation measures 3 dimensions of participation:
Longer-term recovery is poor for many stroke patients and services may not be appropriately config- frequency, experienced restrictions, and satisfaction. Spearman correlations and regression analyses
ured to address their needs. We developed a new post-discharge ‘system of care’ comprising a struc- were used to analyze associations between the 3 USER-Participation scores and determinants of partured assessment covering the range of longer-term problems experienced by stroke patients and
ticipation.
carers linked to evidence-based treatment algorithms and reference guides contained in a manual.
Results: A total of 111 participants were included, mean age 57.4 (SD 10.7) years, 80.7% infarction,
Methods
47.7% right-hemisphere lesion, mean time of 1 year post-stroke. Participants showed few physical
We evaluated by pragmatic cluster randomised controlled trial the clinical and cost effectiveness of
or cognitive disabilities. Fatigue was the most common subjective complaint. However only 48.5%
this system of care as delivered by UK stroke care coordinator (SCC) services. Services randomised of all patients returned to work, mostly for only 1 to 16 hours/week, and few performed outdoor
to the intervention were trained in using the system of care; control services continued with usual
activities. Participation restrictions were most prevalent in physical exercise, chores in/around the
practice. Patients and carers (if available) were recruited on referral to the service and patient outhouse, housekeeping, and outdoor activities. Most participants were satisfied with their participacomes assessed using self-reported postal questionnaires at 6 and 12 months post-registration. The
tion, but dissatisfaction occurred in activities outdoors and work/housekeeping. Regression analysis
primary outcome was patient psychological health (General Health Questionnaire 12) at 6 months.
revealed that objective participation was determined by physical and cognitive independence, age,
Secondary outcomes included patient functional health and cost-effectiveness.
and education, whereas subjective participation was determined by physical and cognitive indepenResults
dence, fatigue, and mood.
32 services were randomised and 800 stroke patients (401 intervention, 399 control) and 208 carers Conclusion: Most participants experienced participation problems, despite relatively good physical
(108 intervention, 100 control) were recruited. Randomised groups were well matched in demorecovery. In addition to physical and cognitive factors, subjective complaints of persons with stroke
graphic and clinical characteristics. There was no evidence of statistically significant differences
should be addressed in the rehabilitation program.
between control and intervention in primary or secondary outcomes in intention to treat analysis.
Adjusted between-group mean difference (GHQ12) was -0.6 points (95% confidence interval -1.8 to
0.7, p=0.39). Per protocol analysis indicated no evidence of statistically significant difference in outcomes. Further analyses are ongoing to explore patient and service sub-groups.
Conclusions
Addressing the needs of a heterogenous post-stroke population remains problematic. It might be that
SCC service should be more targeted towards patients (and carers) with specific needs, leading to a
more specialised bespoke service.
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30 Rehabilitation and reorganisation after stroke
Determinants of practical walking in recovering stroke patients
Y. Ichinosawa1, A. Matsunaga2, S. Shimizu3, G. Wang4, T. Nakanishi5, N. Takemura6, K. Taira7,
M. Hamakawa8, H. Miura9, R. Shimose10
Dept. of Rehabilitation Sciences, Graduate School of Medical Sciences, Kitasato University,
Sagamihara, JAPAN1, Dept. of Rehabilitation Sciences, Graduate School of Medical Sciences,
Kitasato University, Sagamihara, JAPAN2, Kitasato University, School of Allied Health Sciences,
Sagamihara, JAPAN3, Kitasato Clinical Research Center, Kitasato University School of Medicine,
Sagamihara, JAPAN4, Okinawa Rehabilitation Center Hospital, Okinawa, JAPAN5, Okinawa Rehabilitation Center Hospital, Okinawa, JAPAN6, Okinawa Rehabilitation Center Hospital, Okinawa,
JAPAN7, Okinawa Rehabilitation Center Hospital, Okinawa, JAPAN8, Funabashi Rehabilitation
Hospital, Funabashi, JAPAN9,Dept. of Rehabilitation Sciences, Graduate School of Medical Sciences, Kitasato University, Sagamihara, JAPAN10

31 Rehabilitation and reorganisation after stroke
Home Internet Access amongst Stroke Survivors: More must be done!
C. McInnes1, E. McCann2, E. Feely3, S. Sneddon4, M. Barber5
NHS Lanarkshire Stroke Services, North Lanarkshire, UNITED KINGDOM1, NHS Lanarkshire Stroke Services, , UNITED KINGDOM2, NHS Lanarkshire Stroke Services, , 3, NHS Lanarkshire Stroke Services, , UNITED KINGDOM4, NHS Lanarkshire Stroke Services, , UNITED
KINGDOM5

Background
Eighty three per cent of UK adults have internet access. Video-based home telemedicine, including
stroke telerehabilitation, is developing as a potential intervention, especially in rural areas. Psychological and language interventions are possible models. However, these interventions depend on
high speed internet access in the home environment. We were concerned that as stroke patients are
older and may have higher levels of social deprivation than the population average, they may not
Background: Walking ability is an important factor for returning to community and home in posthave internet access at home.
stroke patients. Although many studies predict the possibility of independent walking in stroke paMethods
tients, factors required for practical walking remain unclear. This study aimed to identify factors
Stroke patients discharged from two stroke units were contacted at home via telephone (3 attempts
associated with practical walking based on prospective observational data from recovering stroke
were made by clinicians) and asked if they had internet access, how it was accessed, how frequently
patients.
it was used and if they had utilised it for healthcare information or would wish to do so in the future.
Methods: Participants were a consecutive series of patients with stroke hemiparesis who received
We determined deprivation based on the Scottish Index of Multiple Deprivation.
inpatient rehabilitation therapy at the Okinawa Rehabilitation Center Hospital from January 2011 to Results
October 2012, and who were observed continuously for at least 6 months from stroke onset. ExcluWe identified 187 patients. Median age was 75 (IQR 68–79) and half were female. Fifty-four had
sion criteria were dementia, orthopedic disease, or requiring assistance in 10-meter walking. In total, died or been transferred to interim care, 56 were unable to be contacted by telephone, 5 declined/
72 patients were eligible for inclusion. Clinical characteristics including age, sex, stroke type, affect- were unable to answer questions. The remainder (72) agreed to undertake the survey. Twenty-five
ed side, and duration from stroke onset were collected. Motor function of affected (Stroke Impair(35%) of these patients had access to the internet at home, most via a laptop. Of those that did have
ment Assessment Set [SIAS]) and unaffected (leg strength) lower limbs, self-selected comfortable
access, 44% used it at least once per week and half of these (n =11) had used, or would wish to
gait speed (CGS), and balance (Berg Balance Scale [BBS]) were measured continuously. We also
use, the internet to access health care information. This was a deprived population, with over 50%
assessed whether patients can ambulate independently to all places around the hospital ward with(n=37) ranked in the 3 most deprived deciles of the Scottish population.
out a wheelchair. Cox proportional hazards regression was used to assess the contribution of motor
Conclusions
function, CGS, and BBS to practical walking ability.
In this group home internet access rates were low, suggesting that video-based home telemedicine
Results: Crude hazard ratios (HRs) for practical walking per increase in SIAS, CGS, and BBS were would currently not be applicable to the majority of stroke patients in this area. Internet access facil1.24 (95% confidence interval [95%CI], 1.12-1.36; P<0.01), 1.05 (95%CI, 1.03-1.06; P<0.01), and
ities (including the provision of equipment and training) would have to be improved, especially in
1.06 (95%CI, 1.03-1.08; P<0.01), respectively. After adjusting for clinical characteristics, HRs for
more deprived areas, if these telerehabilitation interventions are to be evaluated and introduced.
practical walking per increase in SIAS and CGS were 1.15 (95%CI, 1.03-1.29; P=0.02) and 1.02
(95%CI, 1.00-1.05; P<0.05), respectively.
Conclusion: CGS and affected limb function are both useful parameters for predicting practical
walking in recovering stroke patients.
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32 Rehabilitation and reorganisation after stroke
Early Supported Discharge for Stroke Patients in Singapore: Patients Characteristics, Clinical
Progress and Long-term Outcome
J.Q. Yong1, L.X.M. Lim2, S.S. Ong3, I.L. Yeh4, A.M.W. Ling5, Y.J. Liang6, F.H.W. Kee7, B.P.L.
Chan8
Department of Rehabilitation, National University Hospital and National University Health
System, Singapore, SINGAPORE1, Department of Rehabilitation, National University Hospital
and National University Health System, Singapore, SINGAPORE2, Department of Rehabilitation,
National University Hospital and National University Health System, Singapore, SINGAPORE3,
Department of Rehabilitation, National University Hospital and National University Health System,
Singapore, SINGAPORE4, Department of Rehabilitation, National University Hospital and National
University Health System, Singapore, SINGAPORE5, Department of Rehabilitation, National University Hospital and National University Health System, Singapore, SINGAPORE6, Department
of Rehabilitation, National University Hospital and National University Health System, Singapore,
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33 Rehabilitation and reorganisation after stroke
The synergistic effects of mirror therapy and functional electrical stimulation on hand function in severe stroke patients
K.L. Joa1, W.H. Kim2, J.H. Min3
Department of Rehabilitation Medicine, Pusan National University School of Medicine, Yansan-si, SOUTH KOREA1, , , SOUTH KOREA2, , , SOUTH KOREA3

Background: To investigate the synergic effects of mirror therapy and functional electrical stimulation (FES) on hand function in severe stroke patients
Method: Thirty patients with severe hemiplegia after stroke were included (13 males and 17 females, average age 63.3years). Ten patients had FES applied and simultaneously underwent mirror
therapy. Ten patients had FES applied only, and ten patients underwent mirror therapy only. Each
treatment was done five days per week, 30 minutes per day, for four weeks. FES was applied on the
surface of the extensor digitorum communis, flexor carpi radialis, biceps brachii, and triceps brachii
for hand and arm motion. Muscle tone, Fugl-Meyer assessment, box and block test, and 9-hole pegboard test were evaluated before and after treatment.
Result: There were significant improvements in the Fugl-Meyer assessment score in the wrist,
Objective:
hand, arm and coordination, as well as power of wrist and hand in all groups after treatment. The
Rehabilitation in the home environment provided by early supported discharge (ESD) can reduce the mirror combined with FES group showed significant improvements in the box and block test and
length of hospital stay (LOS) while achieving effective rehabilitation for stroke patients, compared
the Fugl-Meyer scores of hand, wrist, arm, coordination and power of hand extension, flexion, elto in-patient rehabilitation. We aim to study the patient characteristics, short-term clinical progress
bow flexion compared to the other groups. However, the power of elbow extension and 9-hole test
and long-term functional outcome in stroke patients discharged to an ESD program in Singapore.
showed no significant differences among the three groups. Muscle tone also showed no significant
Methods:
differences in the three groups.
Consecutive stroke patients discharged from a tertiary hospital and enrolled into the ESD program
Conclusion: Our results showed that there is a synergic effect of mirror therapy and FES on hand
were recruited. Eligibility for ESD included 1. Within 3 months of stroke onset; 2. Availability of
function.Therefore, a hand rehabilitation strategy combined with FES and mirror therapy may be
a caregiver at home; and 3. Absence of any medical, nursing or rehabilitative indications for in-pamore helpful for improving hand function in stroke patients than FES or mirror therapy only.
tients care. Baseline and outcome data using the modified Rankin Scale (MRS), Functional Independence Measure (FIM) and Frenchay Activity Index (FAI) were prospectively collected until the last
ESD session, and a follow-up FAI was also performed via telephone interview when possible at 1
year post-stroke.
Findings:
From Aug 2007 to Dec 2011, 350 stroke patients (all ischaemic stroke except 9 ICH) were enrolled
in ESD. 10 (2.9%) were readmitted before /during ESD, and another 8 died or defaulted (5.1% total
event rate). 335 patients (included 3 readmitted) completed ESD, with mean(SD) age of 64.5(11.7)
years, 59% were male. and a mean LOS of 5.7(5.0) days. They received from 5 to 25 (mean 7.8)
home therapy sessions. FIM improved from 89(17) on hospital discharge to 98(19) at the first ESD
session and 114(17) at the last ESD session. Proportions achieving MRS 0-1 and community-ambulant status increased from 4.5% and 21.2% to 42.4% and 85.7% respectively. Of the 241 patients
with 1 year follow-up data, FAI was 21.7(9.6) before stroke, 1.5(3.7) after stroke, 11(7.8) upon ESD
completion and 17.5(10.7) one year post-stroke.
Conclusion:
ESD is safe for stroke patients who appeared to improve even before commencement and continued
improving long after completion of ESD.
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34 Rehabilitation and reorganisation after stroke
Intervention to increase the exercise intensity and physical activity in stroke patients
A. Willems1, C. Schroder2, T. van der Weijden3, M.J.J. Visser-Meily4
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS1,
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience
and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS2, Maastricht
University, Department of General Practice School Caphri, Maastricht, THE NETHERLANDS3,
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience
and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS4
Table 1. Improvement of Clinical Parameters in Three Groups after 4 Weeks Treatment.
MAS: Modified Ashworth scale, HF: Power of hand flexion, HE: Power of hand extension, WF:
Power of wrist flexion, WE: Power of wrist extension, FMW: Fugl-Meyer score of wrist, FMH:
Fugl-Meyer score of hand, FMC: Fugl-Meyer score of coordination

Table 2. Comparison of Improvement after 3 Weeks Treatment in Each Group.
MAS: Modified Ashworth scale, HF: Power of hand flexion, HE: Power of hand extension, WF:
Power of wrist flexion, WE: Power of wrist extension, FMW: Fugl-Meyer score of wrist, FMH:
Fugl-Meyer score of hand, FMC: Fugl-Meyer score of coordination

Background
Guidelines for stroke treatment recommend intensive therapy and physical activity. Observational
studies show that in reality stroke-patients are inactive. We aimed to intensify therapy the first weeks
post stroke making use of enterprising nurses and therapists i.e. knowledge brokers (KB). We investigated if and to what extend patients perceived to be stimulated by health professionals to be physically active.
Methods
Design:Pre-post intervention study (T0,T1).
Participants:Stroke inpatients in 22 hospitals and rehabilitation centers. We planned to question
15 patients per site. Exclusion criteria:inability to answer questions,not mobilized,>100 days poststroke.
Intervention:KB (2-3 per clinical site) were instructed to intensify therapy and physical activity.
They were trained in project-management, neurorehabilitation and implementation strategies and
adapted activities to local needs.
Measurement:6 questions on perceived stimulation to be physical active with a 4 point answer
scales.
Analysis:Frequencies per question. Differences were tested using Mann-Whitney U test.
Results
243 patients were interviewed at T0, 217 at T1. The groups did not differ for patient characteristics
(table 1). The results (table 2) show that at T0 the majority of patients felt stimulated to be physically active, especially patients in rehabilitation centers. In hospitals and to a lesser degree in rehabilitation centers, patients experienced more stimulation from nurses than from therapists. Family was
hardly involved in exercising.
At T1 patients felt more stimulated to exercise than at T0, but this was significantly different in hospitals only (p<0,05, small/medium effect).
Conclusion
After the KB intervention patients felt more stimulated to exercise. The intervention seems promising, but an experimental design is needed to make causal inferences. To further improve activity levels, it seems worthwhile to involve family in stimulating stroke patients to be physically active.
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18 Intracerebral/subarachnoid haemorrhage and venous diseases
Endovascular Treatment of Cerebral Vein Thrombosis: a review of 16 cases
M.C. Diogo1, A.A. Silva2, A. Azevedo3, A.P. Nunes4, R.F. Roque5, C. Sousa6, T. Baptista7, I. Fragata8, C. Ribeiro9, J. Alcântara10, J. Reis11
Centro Hospitalar de Lisboa Central, Lisbon, PORTUGAL1, Centro Hospitalar de Lisboa Central, Lisbon, PORTUGAL2, Instituto Português de Oncologia, Lisbon, PORTUGAL3, Centro Hospitalar de Lisboa Central, Lisbon, PORTUGAL4, Centro Hospitalar de Lisboa Central, Lisbon, PORTUGAL5, Centro Hospitalar de Lisboa Central, Lisbon, PORTUGAL6, Centro Hospitalar de Lisboa
Central, Lisbon, PORTUGAL7, Centro Hospitalar de Lisboa Central, Lisbon, PORTUGAL8, Centro
Hospitalar de Lisboa Central, Lisbon, PORTUGAL9,
Centro Hospitalar de Lisboa Central, Lisbon, PORTUGAL10, Centro Hospitalar de Lisboa Central,
Lisbon, PORTUGAL11
Background: Cerebral Venous Thrombosis (CVT) is a potentially fatal condition that remains a diagnostic and therapeutic challenge. Endovascular treatment (ET) may be an option when clinical
evolution is unfavorable despite anticoagulation. Our aim was to evaluate venous recanalization
and functional outcome in CVT patients submitted to ET. Methods: We retrospectively analysed all
CVT patients treated with ET in our Hospital between October 2003 and December 2011. Pretreatment neurological status and imaging were assessed. The degree of repermeabilization was classified as null, partial or complete. Functional outcome was considered good when modified Rankin
Scale (mRS) score was ≤2 at discharge. Results: 16 patients were treated, 4 males, 12 females,
with a median age of 39 years. All had neurological status deterioration despite hypocoagulation
or a severe clinical presentation at admission (Glasgow Coma Scale ≤8). Five patients were treated
with local chemical thrombolysis (alteplase) alone and 11 were submitted to concomitant mechanical thrombectomy. In one case stenting of the right lateral sinus was performed. Partial dural sinus
repermeabilization was achieved in all patients. There were no serious complications related to the
technique, including symptomatic intracranial bleeding (SIB). Two patients died as a consequence
of disease progression. The mean hospitalization time was 18 days. At discharge there was a good
functional outcome in 56% patients, with a mean mRS score of 2,3 in the surviving patients. Conclusion: In selected CVT patients with severe presentation or progressive deterioration despite hypocoagulation, ET led to partial venous repermeabilization with clinical and functional improvement in
most cases. No cases of SIB were registered in our series. Randomized controlled trials are needed
to confirm the efficacy and safety of this therapeutic approach.
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19 Intracerebral/subarachnoid haemorrhage and venous diseases
No Spot Sign Predicts Favourable Long-term Outcome After Intracerebral Haemorrhage
C. Ovesen1, I. Havsteen2, A.F. Christensen3, C.K. Hansen4, H. Christensen5
Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1, Department of Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK2, Department of
Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK3, Department of Neurology,
Bispebjerg University Hospital, Copenhagen, DENMARK4, Department of Neurology, Bispebjerg
University Hospital, Copenhagen5
Background:
Early prediction of risk of death and poor outcome in intracerebral haemorrhage (ICH) patients is
essential in acute care and for future interventional trials. We investigated the ability of the spot sign
to predict clinical functional 3-months outcome and long-term mortality.
Method:
From a prospective, consecutive single centre registry of acute stroke patients, we investigated the
subset of patients with spontaneous ICH admitted within 4.5 hours after symptom onset from April
2009 to July 2012. Standard work up included computed tomography angiography (CTA) for spot
sign status. Modified Rankin Scale (mRS) was assessed at 3 months (out-patient clinic or by telephone) and long-term mortality through the national electronic chart system for 3 – 39 months.
Results:
Of 116 patients, 36 (31 %) patients had a positive spot sign on their initial CTA. Mean (SD) time
from symptom onset to CTA was 130.5 (84.0) min. Median (IQR) admission NIHSS in the spotsign positive group was: 18 (12-24) and in the spot sign negative group: 12 (6-16.75); P<0.0001.
The mean (SD) hematoma volume on admission was 64.1 mL (70.9) in the spot sign positive group
and 23.0 mL (25.9) in the spot sign negative group (P<0.0001). The median (IQR) 3 months mRS
was significantly different between group; Spot sign positive: 6 (4-6), Spot sign negative: 3 (2-4),
P<0.0001. The spot sign independently predicted poor outcome (mRS 5-6) and death after 3 months
(OR: 5.57, CI: 2.12-19.4) and (HR: 3.92, CI: 1.26-8.34). The Kaplan-Meier curve during the entire
follow-up is displayed below and indicates significant different survival between groups (TaroneWare test: P<0.0001).
Conclusion:
No spot sign predicts a favorable spontaneous outcome after ICH.

20 Intracerebral/subarachnoid haemorrhage and venous diseases
Blood Pressure Reduction Does Not Result in Perihematoma Misery Perfusion: A CT Perfusion Study
M.P. Kate1, V. Choi2, K. Mouridsen3, M.B. Hansen4, L. Ostergaard5, S. Jespersen6, M.D. Hill7,
A.M. Demchuk8, S.B. Coutts9, K.S. Butcher10
University of Alberta, Edmonton, CANADA1, University of Alberta, Edmonton, CANADA2, University of Aarhus, Aarhus, FINLAND3, University of Aarhus, Aarhus, FINLAND4, University of
Aarhus, Aarhus, FINLAND5, University of Aarhus, Aarhus, 6, University of Calgary, Calgary, CANADA7, University of Calgary, Calgary, CANADA8, University of Calgary, Calgary, CANADA9,
University of Alberta, Edmonton, CANADA10
BACKGROUND: Blood pressure (BP) reduction in acute intracerebral hemorrhage (ICH) is controversial, due to concerns this may precipitate ischemia. We tested the hypothesis that BP reduction
results in perihematoma misery perfusion, defined as an increase of >2 standard deviations of the
mean contralateral OEF. METHODS: Acute ICH patients were randomized to a systolic BP target
of <150 or <180 mmHg. Patients underwent CT perfusion (CTP) 2 h after randomization. Cerebral Blood flow (CBF), oxygen extraction fraction (OEF) and cerebral metabolic rate of oxygen
(CMRO2) maps based on flow heterogeneity were calculated from raw CTP data. The 1 cm perihematoma region was analyzed planimetrically. RESULTS: Sixty-five patients (median (IQR) age 69
(20)) were imaged at a median (IQR) time from onset to CTP of 9.8 (13.6) hours. Mean hematoma
volume was 18.9±34.6 ml. Perihematoma CBF was significantly lower than contralateral homologous regions (37.1±10.8 vs 44.8±10.3 ml/100g/min, p<0.001). Mean OEF was moderately elevated
in the perihematoma region (0.44-0.12) relative to contralateral tissue (0.36-0.11, p<0.001). No patients met the criteria for misery perfusion. Perihematoma CMRO2 (3.40-1.67 ml/100g/min) was
slightly lower relative to contralateral tissue (3.63-1.66 ml/100g/min; p=0.025). Despite a significant
difference in SBP between the aggressive (140.5-18.7 mmHg) and conservative (163.0±10.6 mmHg;
p<0.001) treatment groups, perihematoma CBF was unaffected (37.2-11.9 vs. 35.8-9.6 ml/100g/min;
p=0.307). Similarly, aggressive BP treatment did not affect OEF (0.43-0.12 vs. 0.45-0.11; p=0.232)
or CMRO2 (3.16-1.66 vs. 3.68-1.85 ml/100g/min; p=0.857).
CONCLUSIONS: The perihematoma region is moderately hypoperfused, resulting in a slight increase in OEF and lower CMRO2. There is no evidence of misery perfusion and oxygen metabolism
is unaffected by BP reduction. These data support the safety of early aggressive BP treatment in
ICH.
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21 Intracerebral/subarachnoid haemorrhage and venous diseases
Impact of potential systolic blood pressure therapeutic target thresholds on hematoma growth
in patients with acute intracerebral hemorrhage
D. Rodrigiez-Luna1, M. Muchada2, M. Rubiera3, P. Coscojuela4, M. Ribo5, J. Pagola6, A. Flores7,
B. Ibarra8, P. Meler9, E. Sanjuan10, M. Hernandez-Guillamon11, A. Tomasello12, J. Alvarez-Sabin13, J.
Montaner14, C.A. Molina15
Vall d’Hebron University Hospital, Barcelona, SPAIN1, Vall d’Hebron University Hospital, Barcelona, SPAIN2, Vall d’Hebron University Hospital, Barcelona, SPAIN3, Vall d’Hebron University
Hospital, Barcelona, SPAIN4, Vall d’Hebron University Hospital, Barcelona, SPAIN5, Vall d’Hebron
University Hospital, Barcelona, SPAIN6, Vall d’Hebron University Hospital, Barcelona, SPAIN7,
Vall d’Hebron University Hospital, Barcelona, SPAIN8, Vall d’Hebron University Hospital, Barcelona, SPAIN9,
Vall d’Hebron University Hospital, Barcelona, SPAIN10, Vall d’Hebron University Hospital, Barcelona, SPAIN11, Vall d’Hebron University Hospital, Barcelona, SPAIN12, Vall d’Hebron University
Hospital, Barcelona, SPAIN13, Vall d’Hebron University Hospital, Barcelona, SPAIN14, Vall d’Hebron University Hospital, Barcelona, SPAIN15
Background: Different current guidelines recommend maintaining systolic blood pressure (SBP)
below 180 mmHg in acute intracerebral hemorrhage (ICH). However, little is known about the relationships between different SBP therapeutic target thresholds and hematoma growth (HG). Therefore, we aimed to investigate the impact of potential SBP treatment thresholds on HG in patients
with acute ICH.
Methods: This study was a secondary analysis of data prospectively collected during a previously
reported study of the impact of blood pressure (BP) on HG in 106 patients with acute (<6 hours) supratentorial ICH. Patients underwent baseline and 24-hour computed tomography scans, and noninvasive BP monitoring at 15 minutes interval over first 24 hours. SBP loads were defined as the percentage of 24-hour SBP monitoring values exceeding 140, 150, 160, 170, 180, 190, and 200 mmHg.
HG was defined as hematoma enlargement >33% or >6 mL at 24 hours.
Results: Patients who experienced HG (34%) presented higher SBP loads in all thresholds, reaching
statistical significance in 170, 180, and 190 thresholds (Figure). For these thresholds, ROC curves
identified SBP 170-load >18.7%, SBP 180-load >12.3%, and SBP 190-load >2.1% as the cut-off
points that predicted HG with the highest sensitivity and specificity. Similarly, higher (170 to 200)
but not lower (140 to 160) thresholds were correlated with the amount of both relative and absolute
hematoma enlargement at 24 hours (p<0.05), and not to either baseline or 24-hour ICH volumes. In
multivariate analyses, both SBP 170-load (OR 1.034, 95% CI 1.001–1.070, p=0.048) and 180-load
(OR 1.052, 95% CI 1.010–1.097, p=0.016) were independently related to HG.
Conclusions: In patients with acute supratentorial ICH, those who experience HG present higher
SBP load from 140 to 200 mmHg thresholds. More intensive SBP-lowering treatment than guidelines recommendations is needed, at least below 170 mmHg, to minimize the deleterious effect of
higher SBP on HG.
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23 Intracerebral/subarachnoid haemorrhage and venous diseases
Risk of re-admission for recurrent subarachnoid haemorrhage. Results from the OASIS study. PRospective Evaluation for the REstart or STop Antithrombotics Randomised Trial (PRE-REJ.M. Worthington1, M. Gattellari2, C. Goumas3, M. Jaeger4, B. Jalaludin5
START)
M. Pasquini1, C.J.J. van Asch2, N. Samarasekera3, C. Cordonnier4, C.J.M. Klijn5, R. Al-Shahi SalIngham Institute of Applied Medical Research and South Western Sydney Clinical School,
man6
University of New South Wales, Liverpool, AUSTRALIA1, Ingham Institute of Applied Medical
Research and University of New South Wales, Liverpool, AUSTRALIA2, Ingham Institute of Ap(1) EA 1046, Univ Lille Nord de France, Department of Neurology, (2) Université Catholique
3
plied Medical Research and University of New South Wales, Liverpool, AUSTRALIA , Ingham In- de Lille, Department of Neurology,, Lille, FRANCE1, (3) Department of Neurology and Neurostitute of Applied Medical Research and University of New South Wales, Liverpool, AUSTRALIA4, surgery, Rudolf Magnus Institute of Neuroscience, University Medical Center, Utrecht, THE NETHIngham Institute of Applied Medical Research University of New South Wales, Liverpool, AUSERLANDS2, (4) Division of Clinical Neurosciences, School of Clinical Sciences, University of EdTRALIA5
inburgh, Edinburgh, UNITED KINGDOM3, (1) EA 1046, Univ Lille Nord de France, Department of
Neurology,, Lille, FRANCE4, (3) Department of Neurology and Neurosurgery, Rudolf Magnus InstiBackground: This study reports rare population-based estimates for re-admission with recurrent
tute of Neuroscience, University Medical Center, Utrecht, THE NETHERLANDS5, (4) Division of
SAH in a large population with prolonged follow-up.
Clinical Neurosciences, School of Clinical Sciences, University of Edinburgh, Edinburgh, UNITED
Methods: We identified patients discharged alive from hospital after a subarachnoid haemorrhage
KINGDOM6
(SAH) from a census of all hospitalisations in New South Wales, Australia, between 2001-2009.
Linkage to subsequent hospitalisations identified re-admissions with recurrent SAH. We computed
Background: The proportion of patients taking antithrombotic drugs at the time of spontaneous inre-admission rates using Cox regression analyses, with deaths treated as a competing risk, adjusting tracerebral haemorrhage (ICH) seems to be increasing over time, but whether to restart these drugs
for age, sex, year of admission, Charlson co-morbidities and clustering by hospital.
after ICH is unknown.
Results: Of 4,348 patients with SAH, 3,019 were discharged alive (69.4%) providing 11,536 perObjective: To compare the proportions of patients who took antithrombotic drugs when admitted
son-years of follow-up. Surviving patients averaged 54.7 years of age and 58.6% were female. Over with ICH and when discharged in three European countries.
one-half (51.5%) had received intensive care and 25.2% were ventilated. One-year after discharge,
Methods: We compared the proportions and characteristics of patients taking antithrombotic drugs
the adjusted re-admission rate for a recurrent SAH was 1.9% and 2.0% for males and females, rein two hospital-based cohorts (Lille, France, n=542; Utrecht, The Netherlands, n=390) and one comspectively. By 5 years, the adjusted re-admission rate was 2.9% for both sexes. Patients under 50
munity-based study (Lothian, Scotland, n=137).
years had an adjusted re-admission rate of 2.6% at 5 years, compared with 5.0% for those over 70
Results: Overall, at the time of ICH 298 (28%) patients took antiplatelet agents (APA), 155 (14%)
years (Sub-Hazard Ratio=1.95, 95% CI=1.19-3.20) and 2.7% for those aged 50-69 (Sub-Hazard Ra- took vitamin K antagonists (VKA) and 25 (2%) took both APA and VKA. Patients taking antithromtio=1.05, 95% CI=0.59-1.84). Arteriovenous malformations (AVMs) were associated with a higher
botic drugs were significantly older (median age 77 [IQR 15] vs 64 [IQR 24] years; p<0.001) and
adjusted risk of re-admission for recurrent SAH (4.3% vs 2.6% at 5 years; Sub-Hazard Ratio=1.69,
were more likely to be hypertensive (78% vs 47%; p<0.001). The anatomical distribution of ICH
95% CI=1.02-2.79). Patients who received neurosurgical services had lower adjusted rates of re-ad- differed among the two groups (p<0.05) with a slight increase of cerebellar ICH in patients with anmission at 5 years (1.8% vs 3.6%) (Sub-hazard Ratio=0.49, 95% CI=0.30-0.81).
tithrombotic drugs (13% vs 8%; p=0.004). The proportion of patients taking antithrombotic drugs
Conclusion: The risk of recurrent SAH, estimated by re-admission rates, is low. Despite the comwas similar in the three countries (Lille 43%, Lothian 46%, Utrecht 46%; p=0.74), but the proporpeting risk of death, older patients are at an increased risk of re-admission for SAH. Patients withtion of patients taking VKA differed (Lille 12%, Utrecht 19%, Lothian 11%; p=0.01). Among the
out AVMs and those who received neurosurgical care were less likely to be re-admitted to hospital
patients who survived and had a pre-ICH indication for antithrombotic drugs, the proportions rewith SAH.
starting antithrombotic drugs differed between the three countries (Lille 19%, Utrecht 45%, Lothian
15%; p<0.001).
Conclusion: Almost half of patients had been taking antithrombotic drugs until their ICH, but the
proportion of survivors who restart these drugs differs between three European countries. This variation suggests clinical equipoise about what to do in this situation, which will be addressed in the
REstart or STop Antithrombotics Randomised Trial (www.RESTARTtrial.org).
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Cerebral venous thrombosis associated with medications and medical procedures (iatrogenic
CVT): ISCVT experience
P. Canhão1, J.M. Ferro2, F. Barinagarrementeria3, M-G. Bousser4, J. Stam5
ISCVT Investigators

25 Intracerebral/subarachnoid haemorrhage and venous diseases
ICH due to warfarin use is associated with early clinical deterioration, larger hematoma at
presentation, and increased mortality
S. Curtze1, D. Strbian2, A. Meretoja3, J. Putaala4, H. Eriksson5, E. Haapaniemi6, S. Mustanoja7, T.
Sairanen8, J. Satopää9, H. Silvennoinen10, M. Niemelä11, M. Kaste12, T. Tatlisumak13

Hospital de Santa Maria, University of Lisbon, Lisbon, PORTUGAL1, Hospital de Santa Maria, University of Lisbon, Lisbon, PORTUGAL2, Instituto Nacional de Neurologia y Neurocirurgia,
México City, MEXICO3, Hôpital Lariboisière, Paris, FRANCE4, Academic Medical Centre Amsterdam, Amsterdam, THE NETHERLANDS5

Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND1, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND2, Department of
Neurology, Helsinki University Central Hospital, Helsinki, FINLAND3, Department of Neurology,
Helsinki University Central Hospital, Helsinki, FINLAND4, Department of Neurology, Helsinki
University Central Hospital, Helsinki, FINLAND5, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND6, Department of Neurology, Helsinki University Central
Hospital, Helsinki, FINLAND7, Department of Neurology, Helsinki University Central Hospital,
Helsinki, FINLAND8, Department of Neurosurgery, Helsinki University Central Hospital, Helsinki,
FINLAND9,
Department of Neurosurgery, Helsinki University Central Hospital, Helsinki, FINLAND10, Department of Neurosurgery, Helsinki University Central Hospital, Helsinki, FINLAND11, Department of
Neurology, Helsinki University Central Hospital, Helsinki, FINLAND12, Department of Neurology,
Helsinki University Central Hospital, Helsinki, FINLAND13

The risk of cerebral venous thrombosis (CVT) is increased if drugs with a prothrombotic effect are
prescribed or if a diagnostic or therapeutic procedure which interferes with cerebral venous integrity and drainage is performed. Method. We searched the International Study on Cerebral Vein and
Dural Sinus Thrombosis (ISCVT) databases for cases of CVT whose cause was attributed (alone
or in combination with other risk factors) to medications (except OC) or to diagnostic or therapeutic procedures (“iatrogenic” CVT). Results. We identified 71 “iatrogenic” CVT out of 624 patients
(11.4%). Most frequent factors were medications (47:HRT,27; steroids, 11; chemotherapy, 7), recent
surgery (17); LP (12); venous catheter (7). Iatrogenic CVT patients were older than the remaining
CVT patients (44.2 vs. 38.5 years, P=003). Presentation with isolated intracranial hypertension (12.7
vs. 24.2%, p=0.29), papilledema (14.3 vs. 30.1%, p=0.006), headache (81.7 vs. 89.7%, p=0.045),
diplopia/oculomotor palsies (5.6 vs. 14.5%, p=0.40) was less frequent in the iatrogenic group. There
were no other clinical differences between the two groups. Delays in admission and diagnosis were
similar. Additional risk factors were present in 54 (76.1%) “iatrogenic” cases. Malignancies were
more frequent among “iatrogenic” CVT patients (P <0.001). The outcome of “iatrogenic” CVT was
similar as in the remaining ISCVT cohort, except for a trend to increased mortality among the “iatrogenic” group: 10/71 (14.4%) vs. 42/553 (7.6%; P=0.06). Conclusion. We identified iatrogenic risk
factors for cerebral sinus thrombosis in 11.4 % of the ISCVT cohort, often in the presence of other
risk factors. In patients with medical situations associated with a protrombotic state and an intervention or a medication which could cause venous thrombosis, CVT should be considered in the differential diagnosis of new neurological symptoms or clinical deterioration.
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Background: Oral anticoagulation (OAC) is a cause of intracerebral hemorrhage (ICH). We compared characteristics of OAC-associated ICH with non-OAC-associated ICH.
Methods: We performed a retrospective chart review of consecutive ICH patients treated at the Helsinki University Central Hospital, January 2005 to March 2010 (n=1,013). An ICH was considered
to be OAC-associated if the patient was on warfarin at ICH onset. Deterioration was defined as any
neurological worsening. Radiological measures including lesion volume, hematoma growth within 7
days (>6 ml or >33%) and intraventricular rupture were analyzed.
Results: There were 132 (13%) OAC-associated ICH patients of whom 50% had therapeutic INR
(2.0 to 3.0), 7% had INR <2.0, and 43% had high INR (>3.0) on admission. The ICH patients on
OAC were older (median 76 vs. 66 years) and had more severe symptoms (median NIHSS 14 vs.
10) on admission than patients with non OAC-associated ICHs. Patients with OAC-associated ICH
deteriorated more often (66.7% vs. 45.6%), but did not have more hematoma growth (36% vs. 25%;
p=0.09). Deterioration and hematoma growth were associated with increased 3-month mortality, OR
2.38; CI 1.62-3.51 and OR 4.65; CI 2.89-7.48 respectively.
After adjustment for confounding factors, 3-month mortality was associated with age, male gender,
NIHSS on arrival, ICH volume, intraventricular rupture of hemorrhage, low thrombocytes, and INR
at baseline (OR 1.06; CI 1.03-1.09 per 0.1 of INR). Increased 3-month mortality was associated also
with therapeutic (OR 3.59; CI 1.50-8.60) and high (OR 5.26; CI 1.94-14.27) INR values, compared
to patients not on OAC.
Conclusions: Patients with OAC-associated ICH deteriorated more often, showed increased hematoma volume on admission, and had higher mortality compared to patients with ICH not related to
OAC. Higher INR on admission was associated with increased mortality. Treatment of OAC-associated ICH needs urgent improvement.
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26 Intracerebral/subarachnoid haemorrhage and venous diseases
A pragmatic diagnostic algorithm to detect acutely treatment-relevant underlying pathologies
(ATRUP) in patients with spontaneous intracerebral hemorrhage (ICH). A prospective cohort
study.
H.M. Schneble1, P. Reiner2, J.P. Guichard3, D. Bresson4, H. Chabriat5, C Stapf6
Dept. of Neurology, APHP - Hôpital Lariboisière, Paris, FRANCE1, Dept. of Neurology, APHP Hôpital Lariboisière, Paris, FRANCE2, Dept. of Neuroradiolgy, APHP - Hôpital Lariboisière, Paris,
FRANCE3, Dept. of Neurosurgery, APHP - Hôpital Lariboisière, Paris, FRANCE4, Dept. of Neurology, APHP - Hôpital Lariboisière, Paris, FRANCE5, Dept. of Neurology, APHP - Hôpital Lariboisière, Paris, FRANCE6
Background: Acute ICH is the deadliest form of stroke, but the diagnostic work-up has only been insufficiently defined. We tested a pragmatic step-wise diagnostic algorithm including CT/CTA, MRI/
MRA, and digital subtraction angiography (DSA) for the detection of acutely treatment-relevant underlying pathologies (ATRUP).
Patients and Methods: We analyzed 152 prospective, consecutive patients (43% women, mean age
61.1 years +/-14) hospitalized for acute ICH. All patients had initial CT/CTA. Those without evident
underlying cause and no contraindication underwent MRI/MRA. Finally, diagnostic DSA was performed in cases without evident ICH etiology on prior imaging.
Results: Of the 152 patients, 4 (3%) showed deep ICH with CT evidence of severe small vessel disease. In 3 (2%), CTA revealed sinus venous thrombosis. The remaining 141 patients without contraindication (2 had a pacemaker, 2 showed rapid clinical worsening) underwent subsequent MRI/
MRA allowing detection of an underlying pathology in 96 (63%), including 19 (13%) ATRUP: 9
had secondary hemorrhagic infarcts, 4 showed cavernous malformations, 3 had acute CVT, and 3
had reversible acute cerebral vasoconstriction syndrome (RCVS), and 2 had an underlying glioblastoma. Forty-five patients (30%) remained without diagnosis of an underlying pathology and underwent DSA revealing another 9 (6%) ATRUP: 2 with an underlying dural arteriovenous fistula, 2
AVMs, 2 with Moya-Moya disease, 2 ruptured aneurysm, and 1 acute RCVS.
Conclusion: The diagnostic accuracy of brain CT alone is insufficient for the diagnostic work-up in
ICH patients. A pragmatic, stepwise imaging algorithm based on additional CTA, MRI/MRA and
DSA lead to the detection of ATRUP in 20% (n=31) and the diagnosis of an underlying vascular
pathology in 74% (n=112). The results may help to develop more unified recommendations for systematic diagnostic work-up in patients with acute ICH.
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27 Intracerebral/subarachnoid haemorrhage and venous diseases
Analysis of 106 patients of cerebral venous-sinus thrombosis including atypical and interesting
cases- a study from India
B. Sharma1, A. Panagariya2, P. Dubey3, R.B. Sannegowda4, H. Kumar5
SMS Medical College Hospital, Jaipur, INDIA1, Emeritus Professor, SMS Medical College Hospitals, Jaipur, Rajasthan, INDIA2, SMS Medical College, Jaipur, Rajasthan, INDIA3, SMS Medical
College, Jaipur, Rajasthan, INDIA4, SMS Medical College, Jaipur, Rajasthan, INDIA5
Background: Cerebral venous sinus thrombosis (CVST) is an important cause of stroke, especially
in young. CVST typically presents with headache, seizures and focal neurological deficits as a result
of infarcts or intracerebral hemorrhage, but it is not unusual to find atypical clinical presentations
mimicking various other neurological and neurosurgical conditions.
Methods: We performed a retrospective descriptive analytical study including 106 patients with cerebral venous sinus thrombosis, who were admitted in the department of Neurology, SMS Medical
College Hospital, Jaipur, Rajasthan, India ,from August 2011 to January 2013 , and evaluated their
demographic, clinical, etiologic and radiological characteristics .
Results: The most common age group was between 21-40 years of age (68.86%). 74 patients (59%)
were women and 32 (41%) were men. Superior sagital sinus, with or without lateral sinuses, was the
most commonly involved sinus (47.1%). The most frequent clinical manifestations were headache
(86%), seizures (64.1%) and papilledema (59.4%). 51.4% of females were in post partum period and
24% women had history of intake of oral contraceptive pills. In 16.9% patients infections were the
risk factor. 6 patients had coagulation disorders. Many atypical interesting cases of CVST were also
noted in our study. One patient had presented with SAH. 2 cases of CVST had meningioma. 2 patients with extensive CVST on imaging had only mild headache. One patient with deep CVST with
unilateral thalamic infarct had only mild headache. One patient of CVST also had associated cavernous sinus thrombosis. One patient who presented with dementia (strategically placed) with thalamic
infarct had deep CVST. 3 patients who were referred as brain tumours with thalamo-ganglionic lesions were later diagnosed as deep CVST.
Conclusion: Young women form a major proportion of our patients with CVST, most of them being
either postpartum or on oral contraceptives. CVST has myriad clinical presentations and can present
with atypical clinical and radiological pictures mimicking other CNS diseases and may also have a
significant clinic-radiological mismatch.
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PostPartum-36/70(51.4%) of females
Infections -18/106 (12Sepsis+ 5 CSOM+1 Meningitis)(16.9%)
Coagulation Disorders -6/106
OCPs-17/70(24%)
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28 Intracerebral/subarachnoid haemorrhage and venous diseases
A population-based study of incidence and case fatality trends in spontaneous intracerebral
hemorrhage: the Brain Attack Surveillance in Corpus Christi (BASIC) project
L.B. Morgenstern1, D.B. Zahuranec2, B.N, Sanchez3, M.A. Smith4, D.L. Brown5, L.D. Lisabeth6
University of Michigan, Ann Arbor, USA1, University of Michigan, Ann Arbor, USA2, University
of Michigan, Ann Arbor, USA3, University of Michigan, Ann Arbor, USA4, University of Michigan,
Ann Arbor, USA5, University of Michigan, Ann Arbor, USA6
Background: We examined the time trends over a decade in intracerebral hemorrhage (ICH) incidence and case fatality in a community-based study utilizing standard international capture-recapture methods to ensure complete case ascertainment. We hypothesized that ICH incidence and
case-fatality would decrease as improvements in prevention and critical care have occurred over the
last 10 years.
Methods: Active and passive surveillance were used to ascertain all cases of ICH in Corpus Christi,
Texas, USA, a geographically isolated, urban community. Using source documentation, neurologists
validated all ICH cases from January, 2000 through December, 2010. Mortality data were obtained
from the Texas Department of Health. Yearly population counts were obtained from the US Census.
Poisson regression models were used to estimate age-, sex-, and ethnicity-adjusted incidence rates
per 10,000 population. Log-binomial models were used to model 30-day case fatality. Models using
data from the entire study period were used to derive trend-based estimates of incidence and mortality rates in 2000 and 2010, and to summarize time trends over the study period.
Results: There were 734 ICH cases during the study period, mean age (SD) 69.7 years (13.1) and
46.6% were female. While in 2000 the model-predicted incidence rate was 5.8/10,000, it was
4.2/10,000 in 2010, representing a relative decline of 29% (95% CI: 8%, 45%) over the 2000-2010
period (figure 1). Age-, sex-, and ethnicity-adjusted 30-day model-predicted case fatality did not significantly decrease; it was 28% in 2000 and 27% in 2010, p=0.60 (figure 2).
Conclusions: ICH incidence declined by almost one third from 2000 to 2010 reflecting important
gains in prevention. Case-fatality was unchanged suggesting the need for new therapies and more
intensive care for ICH patients.
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30 Intracerebral/subarachnoid haemorrhage and venous diseases
Association of intracranial pressure and cerebral perfusion pressure with outcome in comatose Validation of ICH and ICH-GS scores in Indian patients with Intracerebral Haemorrhage
patients with intracerebral hemorrhage
R. Bhatia1, V. Sreenivas2, S. Singh3, V. Rai4, M.V. Padma5, K. Prasad6
M. Sykora1, S. Steinmacher2, T. Steiner3, S. Poli4, J. Diedler5
All India Institute of Medical Sciences, New Delhi, INDIA1, All India Institute of Medical SciencDept. of Neurology, University Heidelberg, Heidelberg, GERMANY1, Dept. of Neurology, Uni- es, New Delhi, INDIA2, All India Institute of Medical Sciences, New Delhi, INDIA3, All India Instiversity Heidelberg, Heidelberg, GERMANY2, Dept. of Neurology, University Heidelberg, Heideltute of Medical Sciences, New Delhi, INDIA4, All India Institute of Medical Sciences, New Delhi,
berg, GERMANY3, Dept. of Neurology, University Heidelberg, Heidelberg, GERMANY4, Dept. of INDIA5, All India Institute of Medical Sciences, New Delhi, INDIA6
Neurology, University Heidelberg, Heidelberg, GERMANY5
Background
Prognostic scores have been devised to predict mortality in Intracerebral hemorrhage (ICH). We
Background – Therapeutic targets for intracranial pressure (ICP) and cerebral perfusion pressure
aimed at validating the ICH score and ICH grading scale (ICH–GS) for in-hospital mortality in our
(CPP) in patients with severe intracerebral hemorrhage (ICH) are approximated from data of trauICH population without any DNR orders.
matic brain injury. However, specific data for ICH are lacking. Here, we aimed to identify or conMethods
firm critical thresholds of ICP and CPP with respect to functional outcome following severe ICH.
ICH and ICHGS scores were calculated for each patient as defined. The discriminatory ability of
Methods – We analyzed 143 consecutive ICH patients in whom ICP monitoring was applied. Outscores was determined using ROC curve analysis. Best threshold values were determined, and sencome at 3 months was assessed using the modified Rankin Score and dichotomized into acceptable
sitivity, specificity, PPV and NPV along with 95% CI were calculated. Mortality with individual
(mRS 0-4) versus poor outcome (mRS 5-6). Frequencies of ICP and CPP values relative to the total scores observed was compared with the expected using Chi-Square test. Analysis was performed for
monitoring time were calculated and categorized into ranges. Multivariate logistic regression was
the entire group, patients treated medically and medical+surgical intervention.
used in order to identify the best prediction model fit by testing different ICP and CPP thresholds.
Results
Results: Mean monitoring duration was 177 (SD 67.5) hours. In the multivariate model with the
Among the 214 patients with ICH, 70(32.7%) died during the hospital stay. 95 (44.4%) patients
best predictive power, age (OR 0.96, CI 0.93-0.99, p=0.009), Graeb score (OR 0.83, CI 0.73-0.95,
underwent neurosurgical intervention. The ICH scores showed increasing mortality with score
p=0.005), hemorrhage volume (OR 0.99, CI 0.97-0.99, p=0.03), relative frequency of ICP values <
increase: 0 (6.25%),1(0%), 2(25%),3(36.2%), 4(80.2%).The AUC (area under curve) was 76.2%
15 mmHg (OR 1.05, CI 1.02-1.09, p=0.04) and relative frequency of CPP values >60 mmHg (OR
(95%CI: 69.8 - 82.5%). ICH score 3 had a sensitivity of 71.4% (59.4% - 81.6%), specificity 65.3%
1.1, CI 1.03-1.14, p=0.003) were related to acceptable outcome at 3 months.
(56.9% - 73%), PPV 50% (39.8% - 60.1%) and NPV of 82.5% (74.2% - 88.9).The ICH-GS scores
Conclusions: Our data confirm CPP and ICP thresholds in ICH patients previously found in other
also showed increasing mortality with score increase: 5 (0%), 6 (11.1%),7(10.34%),8(23.7%),9(2
pathologies. In the context of other predictors as age, hemorrhage volume and intraventricular hem- 5.9%),10 (40.5%),11(82.4%),12 (90.0%) and13(100%).The AUC was 75.5% (68.5 - 82.9%) and
orrhage, thresholds ICP<15 mmHg and CPP > 60 mmHg seemed to best discriminate between acwas significantly lower than previously reported (p < 0.05). ICH-GS score 10 had a sensitivity of
ceptable and poor outcome after ICH.
58.6% (46.2% - 70.2%), specificity 79.9% (72.4% - 86.1%), PPV 58.6% (46.2% - 70.2%) and NPV
of 79.9% (72.4% - 86%). For both scores, there was a significant difference in the mortality proportions with each score value in our data compared to the expected (p < 0.001). Similar results were
observed for the medically and surgically treated groups.
Conclusions
The discriminatory ability of the scores in our cohort though good, is lower than reported previously
and the mortality observed with each individual score is significantly different. No difference was
observed among patients treated medically or surgically in performance of the scores.
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31 Intracerebral/subarachnoid haemorrhage and venous diseases
Retinal arteriole-to-venule ratio in intracerebral haemorrhage subtypes and lacunar infarction
M. Söderholm1, J. Petersson2, E. Zia3
Clinical sciences Malmö, Lund University, Malmö, SWEDEN1, Department of Neurology, Skåne
university hospital, Malmö, SWEDEN2, Clinical sciences Malmö, Lund University, Malmö, SWEDEN3
Background It has been suggested that the vascular lesions underlying intracerebral haemorrhage
(ICH) are different in nonlobar and lobar ICH, whereas a similar pathology, referred to as small
vessel disease, might cause both nonlobar ICH and lacunar infarction. Evaluation of retinal vessel
width may provide a non-invasive approach to study the vascular pathology in stroke subtypes. We
evaluated retinal arteriole-to-venule ratio (AVR) in patients with lobar and nonlobar ICH, lacunar
infarction and stroke-free controls. Methods Consecutive patients ≤ 70 years admitted to the Skåne
University Hospital, Malmö, Sweden, with first-ever ICH or lacunar infarction were included and
underwent retinal photography. The arteriole and venule widths were measured using a computerized technique, and the AVR was compared between stroke subtypes, and between each stroke subtype and stroke-free controls, randomly selected from the general population. Results 23 patients
with nonlobar ICH, 8 with lobar ICH, 25 with lacunar infarction and 23 controls were included.
Mean age (±SD) was 59±9 years in stroke patients and 58±8 years in controls. Mean AVR was
0.76±0.1 in stroke patients and 0.78±0.1 in controls. Mean AVR was somewhat, although insignificantly, lower in patients with lacunar infarction as compared with controls (0.74 vs. 0.78, p=0.107),
and also as compared with nonlobar ICH patients (0.74 vs. 0.79, p=0.069). Adjustment for cardiovascular risk factors in a general linear model did not markedly influence these results. In all other
comparisons between subgroups (controls vs. lobar ICH, controls vs. nonlobar ICH, lacunar infarction vs. lobar ICH, and nonlobar vs. lobar ICH), mean AVRs were similar and p values>0.4. Conclusions The hypothesis of similar AVR in lacunar infarction and nonlobar ICH patients, as a surrogate
for the same vascular pathology, was not supported by the results in this study. The low number of
stroke subtypes, especially lobar ICHs, is a limitation.

32 Intracerebral/subarachnoid haemorrhage and venous diseases
The risk of recurrent intracerebral haemorrhage and vaso-occlusive events after a first-ever
primary spontaneous intracerebral haemorrhage – a prospective community-based study
N. Samarasekera1, A. Fonville2, C. Lerpiniere3, A. Farrall4, P. White5, J. Wardlaw6, C. Smith7, R.
Al-Shahi Salman8
for the the Lothian Audit of the Treatment of Cerebral Haemorrhage (LATCH) collaborators
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM1, Academic Medical Centre, University of Amsterdam, Amsterdam, THE NETHERLANDS2,
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM3,
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM4, Institute for Ageing & Health, Newcastle University, Newcastle-upon-Tyne, UNITED KINGDOM5,
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM6,
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM7,
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM8
Background – Survivors of spontaneous intracerebral haemorrhage (ICH) are at risk of both recurrent ICH as well as vaso-occlusive events, which we sought to quantify over one year following
first-ever ICH and investigate whether ICH location affected these risks.
Methods – We used multiple overlapping sources of ascertainment to identify every adult diagnosed
between 1 June 2010 and 31 May 2011 with a first-ever ICH that was not apparently secondary to
an underlying cause (based on neuroradiologist review of brain imaging and/or post mortem examination), whilst they were resident in the Lothian Health Board region of Scotland (population aged
>/=16 years 695,335). We used multiple methods in primary and secondary care to follow survivors
over one year for symptomatic outcome events (recurrent ICH, ischaemic stroke, transient ischaemic
attack, myocardial infarction, pulmonary embolism, or deep vein thrombosis).
Results – 128 adults had a first-ever ICH, 68 of which involved one or more lobar brain regions. 55
(43%) adults died within 30 days. During 63 person-years of follow-up (97% completeness) there
were four recurrent ICHs, all of which were lobar and occurred exclusively in survivors of lobar
ICH (annual risk 5.9%, 95% confidence interval [CI] 2.3% to 15.1%; p=0.04). The annual risk of
vaso-occlusive events (n=10) was 15.1% (95% CI 8.3% to 26.6%), which did not appear to differ
between adults with lobar ICH (16.2%, 95% CI 7.0% to 34.8%) and non-lobar ICH (14.4%, 95% CI
6.1% to 31.9%; p=1.00). For all adults, regardless of ICH location, vaso-occlusive events seemed to
be more frequent than recurrent ICH in the first year (hazard ratio 2.66, 95% CI 0.83-8.48, p=0.08).
Conclusions – In the first year after ICH, the risk of vaso-occlusive events seemed to be higher than
recurrent ICH (but ICH location influenced only the risk of recurrent ICH), which creates dilemmas
about the use of antithromobotic drugs after ICH.
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33 Intracerebral/subarachnoid haemorrhage and venous diseases
IS THERE AN INCREASE IN PERI-PROCEDURAL COMPLICATIONS WITH URGENT
COILING IN SUBARACHNOID HAEMORRHAGE?
J.A. Matias-Guiu1, J. Avecillas-Chasín2, C. Serna-Candel3, L. López-Ibor4, A. Gil5, G. Gómez-Bustamante6, L. San Román7, G. Rodríguez-Boto8, J. Matias-Guiu9
Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN1, Department of Neurosurgery. Institute of Neurosciences, IdISSC. Hospital
Clinico San Carlos, Madrid, SPAIN2, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN3, Neurointerventional Unit. Hospital Clinico San
Carlos, Madrid, SPAIN4, Neurointerventional Unit. Hospital Clinico San Carlos, Madrid, SPAIN5,
Department of Neurosurgery. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN6, Neurointerventional Unit. Hospital Clinico San Carlos, Madrid, SPAIN7, Department
of Neurosurgery. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN8,
Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid,
SPAIN9
Background. Rebleeding is the major complication of subarachnoid haemorrhage (SAH). This complication occurs mainly within the first hours and worsens clinical outcome in a dramatic way. Urgent treatment of the aneurysm may prevent rebleeding and improve the clinical outcome, but may
also determine an increase in peri-procedural complications due to suboptimal conditions of treatment such as fatigue or less skilled personnel. However, studies that evaluate this disadvantage of
early treatment are lacking.
Methods. Retrospective study of patients with SAH treated in our centre with coiling from 2009 to
2012. Urgent treatment was defined as treatment performed within the first 3-hours since the diagnosis by imaging was established, or if was performed during non-working hours. Peri-procedural
complications in patients treated urgently (group 1) vs programmed (group 2) were compared.
Results. 68 patients were treated. 20 patients (29.4%) were treated urgently, and 48 patients (70.6%)
programmed. 42 (61,8%) patients were treated in the first 24 hours since the onset of haemorrhage.
Complete obliteration of the aneurysm was achieved in 19 (95%) in group 1 and 38 (79.1%) in
group 2 (p=0.28). 2 patients (10%) (group 1) and 7 patients (14.5%) (group 2) required a second
session of embolization (p=0.4). Peri-procedural complications occurred in 6 (30%, group 1) and 12
(25%, group 2, p=0.44), but morbidity was only evident in one case in both groups. Re-treatment of
the aneurysm during the first year of follow-up was necessary 1 and 2 cases in groups 1 and 2, respectively. 2 patients required surgical clipping after endovascular treatment, both in group 2.
Conclusions. Treatment performed under urgent and non-optimal conditions is safe and is not associated to a greater rate of complications or need of re-treatment. According to the results of this
study, there should be no reason to delay the treatment.
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34 Intracerebral/subarachnoid haemorrhage and venous diseases
Prognostic value of Plasma β--amyloid levels in Patients with Acute Intracerebral Hemorrhage
J. Martí-Fàbregas1, R. Delgado-Mederos2, D. Carrera3, L. Dinia4, R. Marín5, N. Pérez de la Ossa6,
M. Alonso de Leciñana7, M. Rodríguez-Yáñez8, J. Sanahuja9, F. Purroy10, 11, A. Arce12, C. Guardia-Laguarta13, A. Lleó14
RENEVAS
Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN1, Hospital de la Santa Creu i Sant Pau,
Barcelona, SPAIN2, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN3, Hospital de la Santa
Creu i Sant Pau, Barcelona, SPAIN4, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN5, Hospital Germans Trias i Pujol, Badalona, SPAIN6, Hospital Ramón y Cajal, Madrid, SPAIN7, Complejo
Universitario Santiago de Compostela, Santiago de Compostela, SPAIN8, Hospital Arnau de Vilanova, Lleida, SPAIN9,
Hospital Arnau de Vilanova, Lleida, SPAIN10, , , 11, Hospital de Donostia, Donostia, SPAIN12, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN13, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN14
Background
The cerebrovascular deposition of the β-amyloid peptide (Aβ) impairs the function and structural
integrity of brain blood vessels. We tested the hypothesis that the levels of plasmaAβ may be related
to the outcome in patients with Intracerebral Hemorrhage (ICH). Methods We prospectively included patients with spontaneous ICH within the first 24 hours after onset in a multicentre study (6 hospitals). We excluded cases due to oral anticoagulants, tumour or arterio-venous malformation. We
measured plasma Aβ40 and Aβ42 using standard ELISA techniques and the values were logarithm
transformed. We recorded age, sex, vascular risk factors, NIHSS score at admission, blood glucose,
temperature and blood pressure at admission, presence of intraventricular hemorrhage (IVH), localization (deep/lobar), suspected etiology and volume of the admission hematoma (ABC/2 method). We obtained the modified Rankin scale (mRS) score at 3 months and a favourable outcome
was defined as mRS 0-2. Bivariate and multivariate regression analyses were performed. Results
We studied 160 patients (mean age 73.8±11.3 y, 59.4% were men). A favourable outcome was observed in 64 (40%) patients. In bivariate analysis, outcome was associated with age (p<0.0001), sex
(p=0.009), diabetes (p=0.004), alcohol abuse (p=0.01), IVH (p<0.001), blood glucose (p=0.001),
NIHSS score (p<0.0001), Volume (p<0.0001), levels of Aβ42 (p=0.048) and Aβ40 (p=0.02). The
multivariate analysis showed that increasing age (OR 0.93, 95%CI 0-89-0.96, p<0.0001), higher admission NIHSS score (OR 0.79, 95%CI 0.72-0.86, p<0.0001), presence of diabetes (OR 0.2, 95%CI
0.06-0.7, p=0.011) and Aβ42 levels (OR 0.015 95%CI 0.000-0.523, p=0.02) were independently
associated to a decreased likelihood of a favourable outcome. Levels of Aβ40 and Aβ42 were not associated with localization, etiology or volume of ICH. Conclusion In patients with acute ICH, higher
levels of plasma Aβ42 are associated with a worse functional outcome.

London, United Kingdom 2013
35 Intracerebral/subarachnoid haemorrhage and venous diseases
Spontaneous Intracerebral Haemorrhages in the Posterior Fossa: characteristics, prognostic
factors and outcome
H. El Jarkass1, C. Rossi2, N. Dequatre-Ponchelle3, H. Hénon4, C. Cordonnier5
University Lille Nord de France, Department of Neurology and Stroke Unit, Lille, FRANCE1,
University Lille Nord de France, Department of Neurology and Stroke Unit, Lille, FRANCE2, University Lille Nord de France, Department of Neurology and Stroke Unit, Lille, FRANCE3, University Lille Nord de France, Department of Neurology and Stroke Unit, Lille, FRANCE4, University
Lille Nord de France, Department of Neurology and Stroke Unit, Lille, FRANCE5
Background: Posterior fossa (PF) haemorrhages account for 11-25% of all intracerebral haemorrhages (ICH), but our knowledge concerning their risk factors, pathophysiology, and long-term
outcome is still limited. Our aim was to evaluate the baseline characteristics, prognostic factors and
long-term outcome of patients with PF-ICH and to discuss hypothesis on their pathogenesis.
Methods: The PITCH (Prognosis of Intracerebral Haemorrhage) cohort is a prospective, hospital-based cohort of 562 consecutive adults with a spontaneous ICH. The patients were recruited between 11/04 and 03/09 and those who presented a PF-ICH were eligible for the study. We performed
multivariate analyses (logistic regression and survival models).
Results: 64 ICH, i.e. 11.4% of the PITCH cohort, were located in the PF: 48% were in the brainstem
and 52% in the cerebellum. The in-hospital mortality was 52% and was highly influenced by the
NIHSS at presentation (p<0.0001). Associated factors with in-hospital mortality were: brainstem location (vs cerebellum) (OR=16.0; 95%CI 1.7 to 149.7) and ICH volume (OR=1.1 per 1 ml increase;
95%CI 1.01 to 1.2). Mortality was not affected by the baseline characteristics or pre-ICH treatments.
Compared with cerebellar ICH, patients with brainstem ICH were more likely to have an excessive
alcohol consumption (OR=4.2; 95%CI 1.1 to 16.3) and less likely to be treated with antihypertensive drugs (OR=4.9; 95%CI 1.5 to 15.7). Three years after ICH onset, 36% of patients were still
alive. Half of those who survived at discharge had a good functional outcome. None suffered ICH
recurrence.
Conclusion: The high prevalence of in-hospital mortality within patients with PF-ICH is mainly
influenced by the acute clinical presentation, but the functional long-term outcome may be better
than expected. The pathogenesis of PF-ICH remains unexplored, but indirect markers suggest the involvement of deep perforating vasculopathy in the pathogenesis of brainstem ICH.
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16 Interesting and challenging cases
Pregnancy and intracerebral haemorrhage. A description of 5 cases.
M. Terceño1, Y. Silva2, C. van Eendenburg3, J. Serna4, M. Castellanos5
Josep Trueta Hospital. Girona, Neurology Service, Girona, SPAIN1, Josep Trueta Hospital. Girona, Neurology Service, Girona, SPAIN2, Josep Trueta Hospital. Girona, Neurology Service, Girona,
SPAIN3, Josep Trueta Hospital. Girona, Neurology Service, Girona, SPAIN4, Josep Trueta Hospital.
Girona, Neurology Service, Girona, SPAIN5
INTRODUCTION
Our study aimed to review all patients admitted for intracerebral haemorrhage (ICH) related to pregnancy, and to study their aetiology and clinical outcome.
METHODS
Retrospective study of patients admitted between 2004 and 2011 to the Stroke Unit of our hospital
with the diagnosis of ICH during pregnancy or the postpartum period (PP). Data relating to vascular
risk factors, clinical, neuroimaging, and laboratory analysis variables, and clinical evolution were
gathered.
RESULTS
Five patients were indentified with a mean age of 34.4 years. No personal antecedents were detected, nor cardiovascular or toxic risk factors other than one case of gestational diabetes. Three patients
presented ICH during gestation, one during delivery and another in the inmediate PP.
The mean haematoma volume was 24 cc and the most frequent localisation was deep (4/5). One patient required surgical evacuation of the haematoma. Mean basal NIHSS was 12, and 7 at hospital
release. At 3 months, 60% presented mRS<2. During the follow-up period (1-7 years), no recurrences of haematoma were detected.
The aetiological diagnosis after a completed study was: 1 posterior reversible encephalopathy
(PRES) due to eclampsia, 1 hypertensive following the administration of ephedrine, 1 idiopathic, 1
postpartum cerebral angiopathy (PCA), and 1 associated to a partial deficiency of the enzyme a-galactosidase A.
CONCLUSIONS
ICH in pregnancy and the PP is an infrequent condition with several aetiologies, such as PCA, eclampsia and PRES. The most widespread hypothesis is that these entities could share a common denominator that is an endothelial dysfunction due to placental protein release with associated intimal
hyperplasia and fibrinoid necrosis that can develop vasoespasm or microaneurysms.
For this reason, patients with ICH during delivery or the PP need an extensive eaetiological study
that would include a transcranial duplex to role out the presence of vasoespasm even though angiography is normal.
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17 Interesting and challenging cases
Cortical Vein Thrombosis presenting as transient Neurological Symptoms
A.H. Lavan1, L. Brewer2, S. Looby3, A. O’Hare4, D.J.P. Williams5

18 Interesting and challenging cases
Intracranial occlusive vasculopathies as a cause of recurrent stroke in adults
A. Pérez Hernández1, A. Medina2, D. Alonso3, A. González4, V. Díaz5, I. Tejera6

Department of Geriatric and Stroke Medicine, Beaumont Hospital, Dublin 2, IRELAND1,
Royal College of Surgeons Ireland, Dublin, IRELAND2, Department of Radiology, Beaumont Hospital, Dublin, IRELAND3, Department of Radiology, Beaumont Hospital, Dublin, IRELAND4, Department of Geriatric and Stroke Medicine, Beaumont Hospital and Royal College of Surgeons, Ireland, Dublin, IRELAND5

Hospital Universitario Nuestra Señora de Candelaria, Santa Cruz de Tenerife, SPAIN1, Hospital Universitario Nuestra Señora de Candelaria, Santa Cruz de Tenerife, SPAIN2, Hospital Universitario Nuestra Señora de Candelaria, Santa Cruz de Tenerife, SPAIN3, Hospital Universitario Nuestra
Señora de Candelaria, Santa Cruz de Tenerife, SPAIN4, Hospital Universitario Nuestra Señora de
Candelaria, Santa Cruz de Tenerife, SPAIN5, Hospital Universitario Nuestra Señora de Candelaria,
Santa Cruz de Tenerife, SPAIN6

Background
Cerebral Venous thrombosis causes approximately 0.5 to 1% of strokes worldwide with differing incidences in specific patient cohorts. 8% occur in those >65 years. In this group the incidence is equal
in men and women. 62% occur in the superior sagital sinus whereas 17% present as isolated cortical
vein thrombosis(ICVT).
Methods
We present the case of a 70 year old right handed female smoker, with a history of ischaemic heart
disease, dyslipidaemia and a positive family history of cardiac disease who presented to the emergency department following a 2 week history of episodic right arm and leg weakness. There were no
other focal neurological symptoms.
Results
At presentation her GCS was 15, BP 153/92, NIHSS 0. ECG was normal sinus rhythm. No carotid
bruit was heard. Her ABCD2 score was 4. A CT brain showed no stroke disease. Her subsequent
stroke work up was negative for a causative factor. A presumptive diagnosis of a transient ischaemic
attack was made. She subsequently complained of a headache and had a multiple sequence MRI and
MRV brain which confirmed the presence of an ICVT(image 1). Extensive investigations were done
to search for an underlying malignancy or haematological disorder. None was found. She was commenced on anticoagulation (target INR of 2.5). Follow up imaging at three months showed recanalisation of the cortical vein.
Conclusion
We present an unusual cause of transient neurological symptoms. Headache is the most common
presentation of cerebral venous thrombosis, however 28.5% of people present with stroke like
symptoms. At presentation 30% of CT brain scans are normal, 30-40% show haemorrhage and 30%
will have specific signs of venous thombosis. MRV and gradient ECHO are the most sensitive imaging techniques. Malignancy is a frequent cause in those > 65 years however in 37% no cause is
found. When diagnosed and treated promptly prognosis is good with complete recovery in 79%.
There is a paucity of information on the management of IVCT with the majority of information being derived from evidence from case reports and case series. With improvements in imaging techniques it is likely that their incidence will increase.
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Background: Intracranial occlusive vasculopathies are a heterogeneous group of conditions that affect young adults and result in an appreciable percentage of ischemic stroke in this population. They
are characterized by progressive stenosis of intracranial circulation varying its degree and location,
secondary to processes of inflammatory damage/thickening vascular wall not completely understood. Its intermediate forms, in which the diagnosis of vasculitis/vasculopathy is not possible to establish clearly, constitute a challenge in clinical practice. Methods: We retrospectively analyzed the
patients evaluated in the Stroke Unit of our hospital from 2004 to 2012 with neuroimaging features
compatible with progressive stenosis of the intracranial circulation, their characteristics, their clinical and radiological evolution and we reviewed the literature. Results: We found five adult patients
(three female and two male) aged between 44 and 70 years old. The ischemic stroke, transitory or
established, was the way of starting in every case. Two of them were diagnosed of moyamoya, with
intravenous fibrinolysis before the diagnosis was done to one patient without any complication. In
two others, the changes of caliber intracranial circulation were considered secondary to CNS vasculitis and high-dose steroid therapy was given with good outcomes. In the fifth case, the pattern of
stenosis, as well as their characteristics and evolution did not allow a definitive diagnosis, although
it was considered due to CNS angiitis. Conclusion: Intracranial occlusive vasculopathies are a heterogeneous group of entities presenting in young adults causing recurrent strokes. Their differentiation is not always obvious, especially in the intermediate forms, constituting a clinical challenge that
is unresolved yet.

London, United Kingdom 2013
19 Interesting and challenging cases
Transient aphagia: vertebrobasilar TIA in a patient with a previous left hemispheric TACI or
teeth at the wrong end of the GI tract?
D. Bereczki1, G. Tamás2, A. Lindner3, K. Müllner4, A. Takáts5

20 Interesting and challenging cases
Bilateral ischaemic stroke of the pontine area following endovascular treatment of superior
cerebellar artery aneurysm with a flow diverter
I.R. Chodura1, S. Jochum2, J. Treib3, M. Morgenthaler4

Department of Neurology, Semmelweis University, Budapest, HUNGARY1, Department of Neurology, Semmelweis University, Budapest, HUNGARY2, Department of Neurology, Semmelweis
University, Budapest, HUNGARY3, 2nd Department of Internal Medicine, Semmelweis University,
Budapest, HUNGARY4, Department of Neurology, Semmelweis University, Budapest, HUNGARY5

Westpfalz-Klinikum GmbH, Klinik für Neurologie, Kaiserslautern, GERMANY1, Westpfalz-Klinikum GmbH, Klinik für Radiologie, Kaiserslautern, GERMANY2, Westpfalz-Klinikum
GmbH, Klinik für Neurologie, Kaiserslautern, GERMANY3, Westpfalz-Klinikum GmbH, Klinik für
Neurologie, Kaiserslautern, GERMANY4

Background: About every 4th stroke is a recurrent one. Therefore, if an acute neurological sign appears in a patient with a previous stroke, he is often admitted to a stroke unit.
Case summary: an 83 year-old patient with a left hemispheric total anterior circulation (TACI)
stroke 8 years before was admitted to our stroke unit with an acute onset severe dysphagia. He survived his previous stroke with severe residual signs and was taken care at his home by his daughter.
He was able to sit alone in an armchair and feed himself with the non-paretic upper extremity. On
admission the totally aphasic old man was alert, had spastic right sided hemiplegia, hemianopia, exaggerated reflexes on the right side and liberation signs. He had severe dysphagia – practically aphagia. CT revealed the old large infarct in the left hemisphere, but no acute lesion was seen. The introduction of a nasogastric tube was troublesome but finally successful. By the next day the aphagia
completely resolved. A thoraco-abdominal X-ray found a metal containing alien body resembling
teeth in the abdominal region. Colonoscopy identified a denture in the sigmoid intestine – congruent with the information about a recently lost denture of the daughter of the patient. Most probably,
when the old man was left alone shortly during dinner time, his liberation signs (grasping and sucking reflex) helped him to grab and swallow the denture of her daughter left unattended on the table.
This alien body stuck in the esophagus resulting in aphagia. The introduction of the nasogastric tube
moved the denture further in the gastrointestinal tract, resolving the aphagia.
Conclusion: acute onset dysphagia in a patient with severe long lasting cerebrovascular disease may
be other than a recurrent vertebrobasilar stroke or supranuclear palsy. Resolving the signs also does
not prove the event was a TIA. Searching for an intrathoracic space occupying disease or for an
alien body may give the clue in rare cases.

Background:
We report the case of a 53-year-old Caucasian male who presented with dysarthria, left ptosis, right
hemiparesis, dysphagia and vertigo in our emergency department.
Two weeks before he underwent endovascular treatment of a 2mm- asymptomatic intracranial aneurysm of the origin of left superior cerebellar artery with a flow diverter. Due to the position and size
of the aneurysm, conventional coiling couldn’t successfully be performed in the past.
The aneurysm of left superior cerebellar artery was incidentally discovered during imaging investigation for headache and was considered to be treated before a scheduled nasal septum surgery.
After the endovascular management platelet aggregation was controlled by dual antiplatelet therapy.
Methods:
Case report.
Results:
Subsequent MRI showed bilateral ischaemic infarction of the pontine area.
Conclusion:
We presume the occlusion of pontine arteries caused by the flow diverter to be aetiological for the
ischaemic stroke of the pons. Other possible factors causing an ischaemic stroke in this particular location couldn’t be detected.
This case illustrates a delayed complication in treatment of posterior circulation intracranial aneurysms with a flow diverter affecting side branches of the basilar artery.
We suggest the use of flow diverters in treatment of posterior circulation aneurysms to be carefully
considered due to the possibility of severe side effects following a cover of small debranching vessels.
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21 Interesting and challenging cases
Pulmonary AVM causing paradoxical embolism and stroke in an older patient
M. Bhargava1, M. Tafti2
Basildon and Thurrock University Hospital NHS Foundation Trust, Basildon, UNITED
KINGDOM1, Basildon and Thurrock University Hospital NHS Foundation Trust, Basildon, UNITED KINGDOM2
Background: Around 30% of strokes are labelled as cryptogenic as no obvious cause is found despite extensive investigations. It is however important to thoroughly investigate for rare causes
irrespective of age, if clinically indicated, to prevent future recurrence and to provide appropriate
treatment. We present a rare case of Pulmonary AVM causing paradoxical embolism and stroke in
an older patient
Case History: A 67 year old Caucasian gentleman presented to the Stroke unit with a one day history of sudden onset unsteadiness. On examination, he was found to have left sided cerebellar signs.
Subsequent MRI confirmed multiple posterior circulation infarcts suggestive of embolization. He
was also noted to very hypoxic with saturations between 84-86% on air. He also had multiple perioral telangiectasia. The chest x-ray showed a large round coin shaped lesion on left side raising possibility of malignancy. CT chest confirmed presence of large pulmonary AVM with a thrombus in it.
His physical examination and subsequent investigations were suggestive of Hereditary Haemorrhagic Telangiectasis with Pulmonary AVM causing paradoxical embolization.
He was started on anticoagulation and underwent successful embolization of the AVM.
Discussion: Pulmonary AVMs are increasingly being recognised as rare causes of stroke in young
patients but it is very unusual for them to cause symptoms in an older age group (> 65 years). This
emphasizes the importance of having an open mind and undertaking investigation for rarer causes of
stroke, if clinically indicated.
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22 Interesting and challenging cases
Paradoxical embolism without patent foramen ovale
I. CANAVERO1, A. CAVALLINI2, E. CANDELORO3, M. MAURELLI4, M.F. DENARO5, M.C.
SPINELLI6, F. RECUSANI7, G. MICIELI8

23 Interesting and challenging cases
Isolated typing impairment due to stroke: case report and literature review.
F.A.B. Cook1, S.D.J. Makin2, M.S. Dennis3, J.M. Wardlaw4

University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, EdinNATIONAL NEUROLOGIC INSTITUTE FOUNDATION IRCCS C. MONDINO, PAVIA, IT- burgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, UniverALY1, NATIONAL NEUROLOGIC INSTITUTE FOUNDATION IRCCS C. MONDINO, PAVIA,
sity of Edinburgh, Edinburgh, UNITED KINGDOM4
ITALY2, NATIONAL NEUROLOGIC INSTITUTE FOUNDATION IRCCS C. MONDINO, PAVIA, ITALY3, NATIONAL NEUROLOGIC INSTITUTE FOUNDATION IRCCS C. MONDINO,
Background: Typing is a multi-functional task requiring language, motor and visuospatial function.
PAVIA, ITALY4, NATIONAL NEUROLOGIC INSTITUTE FOUNDATION IRCCS C. MONDITyping may be affected by strokes which cause aphasia, alexia or visual-spatial neglect., Damage to
5
NO, PAVIA, ITALY , NATIONAL NEUROLOGIC INSTITUTE FOUNDATION IRCCS C. MON- the dorsolateral prefrontal cortex, the posterior parietal cortex or the connecting networks between
DINO, PAVIA, ITALY6, IRCCS POLICLINICO SAN MATTEO, PAVIA, ITALY7, NATIONAL
them may result in impairment in visual-spatial memory of key positions. We present a case report
8
NEUROLOGIC INSTITUTE FOUNDATION IRCCS C. MONDINO, PAVIA, ITALY
and literature review.
Case report: A 68 year old man, who was a proficient typist using a two-finger technique, presented
Background: In some cases of cryptogenetic stroke, clinical features (young patients, absence of the with sudden difficult typing, which resulted in jumbled letters, though he was still able to write legclassical vascular risk factors) and anamnestic data (typology of onset, association with Valsalva
ibly using a pen, which gradually improved over the following three weeks. On examination there
maneuver) suggest a paradoxical embolism, driving diagnostic process primarily in search of patwas no sign of receptive or expressive dysphasia, alexia, motor weakness or neglect. He had a histoent foramen ovale, the most frequent cause of shunt between venous and arterial circulation, whose ry of ischaemic heart disease, and well controlled, Parkinson’s disease.
medical treatment has been under debate since many years.
Magnetic resonance imaging at 36 hours after onset revealed a recent 21mm lesion in the left posteCase report: a 49 years-old man, without clinical history, after defecation developed right hemirior insular cortex involving a very small area of the transverse temporal gyrus.
plegia from multiple left-hemisferic ischemic lesions. Transesophageal echocardiography revealed
Speech and language assessment three weeks post-stroke revealed that his handwriting was back to
not a PFO but “a late passage of bubbles, consistent with a shunt located next to pulmonary veins”.
pre-stroke level with no spelling errors. His typing remained impaired, but had improved since preContrast-transcranial Doppler proved the significance of this shunt, with shower effect during Valsentation, with errors typically involving an extra stroke on an adjacent key, or letter order error. The
salva maneuver. Doppler sonography of legs reported no signs of deep venous thrombosis but “nota- errors were not confined on one particular part of the keyboard, as would be seen in patients with
ble venous ectasia, a pro-thrombotic condition”. According to anamnestic and instrumental findings, visuospatial neglect.
it has been hypothesized a paradoxical embolism; for secondary prevention of ischemic recurrences We identified three other reports of patients with isolated typing impairment and preserved motor
it has been prescribed long-term single-antiplatelet therapy.
and language function who had frontal lobe lesions and one with a parietal lobe lesion, although this
Conclusions: When history and clinical features are indicative, without other reliable etiopathogepatient also had a mild aphasia.
netic explanations or risk factors, the absence of PFO does not exclude paradoxical embolism. The
Discussion Clinicians should be aware that typing disturbance can occur in the absence of writing,
case highlights some interesting topics, that have no exhaustive answers in current literature: - How language or motor impairment, which may present a significant problem to patients in the current
to quantify the embolic potential of a shunt? Is Contrast-transcranial Doppler a reliable “stroke-sim- era of a near universal need for the ability to type on a computer.
ulation” test, able to support the hypothesis of paradoxical embolism?; - In the absence of specific
guidelines, what should be the secondary prevention strategy for a shunt that is different from PFO?
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24 Interesting and challenging cases
Ischemic stroke presenting as thunderclap headache: a diagnostic pitfall.
L.V. Yperzeele1, S.N. De Blauwe2
University Hospital Antwerp, Edegem, BELGIUM1, University Hospital Antwerp, Edegem,
BELGIUM2
Background
Headache has often been described in ischemic stroke and is present at onset in 27% of patients.
Thunderclap headache, however, is rare and is seldom the main manifestation of ischemic stroke.
Methods
A MEDLINE search was performed with MeSH terms thunderclap headache and stroke. Additionally reference lists of articles and reviews were analyzed for relevant reports. Studies in which thunderclap headache was reported as the main manifestation of ischemic stroke were included. Reports
that lacked clinical information or an unequivocal relationship between thunderclap headache and
stroke, and cases in which other causes of thunderclap headache could be identified, were excluded.
Information about age, gender, stroke etiology, history of headache, relationship between headache
and stroke localization, additional symptoms and acute work-up were obtained.
Results
So far 10 cases have been described in which thunderclap headache was caused by acute ischemic
stroke. In only 7 sufficient clinical information was provided to allow further analysis. We add 2
cases from our center. The frequency of thunderclap headache in stroke was twice as high in females
as in males. Associated complaints like nausea and vomiting were often unspecific and did not suggest underlying stroke. A history of migraine has previously been demonstrated as a risk factor for
the development of headache at ischemic stroke onset, but could not be shown in thunderclap headache. In 67% of cases there is a correlation between the localization of thunderclap headache and
the ischemic stroke site. The cause of ischemia is not clearly associated with the risk of thunderclap
headache at stroke onset.
Conclusion
After exclusion of subarachnoid hemorrhage with CT imaging and lumbar punction with spectrophotometry, additional investigation is necessary in selected cases to exclude other causes of thunderclap headache like ischemic stroke. In rare cases, thunderclap headache can be the main manifestation of ischemic stroke.

Table :

Authors

Gen- Age
Etiology
der
(years)

Infarct Correlation
localisa- infarct lotion
calisation
and headache
Cerebel- Yes
lum

Associated
symptoms

Visual dis- No
turbance,
lightheadedness, nausea

NR

NR

CSO
NR
+ left
parietal
lobe
Cerebel- Yes
lum
Right
Unclear
CSO

Vomiting,
NR
transient
paresis right
hand
Nausea, vo- No
miting
None
No

Yes

NR

Yes

Yes

Yes

NR

Cardio-embolic
Cardio-embolic (?)

MCA
Yes
territory

Motor imNo
persistency,
aprosody
Diplopia,
Yes
strabismus,
paresis right
arm
Nausea,
No
gait disorder, ataxia,
hemiparesis

NR

NR

Yes

NR

Yes

NR

Nausea,
vomiting,
weakness,
instability
Visual disturbance

Yes

Yes

Yes

Yes

Yes

Yes

Schwedt F
& Dodick

66

Cryptogenic

Annic &
Lucas

F

80

Cardio-embolic

Goßrau et
al.
Edvardsson &
Persson
Lopes
Azevedo
et al.
Lopes
Azevedo
et al.

M

44

M

73

Cryptogenic

M

68

F

26

Jo et al.

F

60

Cryptogenic

Cerebel- Yes
lum

Case 1

F

50

Cardio-embolic (?)

Cerebel- Yes
lum

Case 2

F

68

Cryptogenic

Yes

M/F 59.4
ratio: years
0.5/1 (26 –
80)

Thala- Unclear
mus left

Watershed area
MCA/
PCA
Crypto- Posterigenic:
or: 4/9
4/9
AnteriCaror: 4/9
dio-em- Watersbolic: 4/9 hed: 1/9
Trombo-embolic: 1/9

Correlation Nausea or
infarct and vomiting:
headache
5/9
localisation:
6/9

History
Lumbar Spectroof heada- punction photometry
che
(LP)
(SFM)

History
LP: 7/9
headache:
3/9

SFM: 3/9

CSO: centrum semiovale; F: female; LP: lumbar punction; M: male; MCA: medial cerebral artery;
NR: not reported; PCA: posterior cerebral artery; SFM: spectrophotometry
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25 Interesting and challenging cases
A TCD “misleading vasospasm” in a rare case of familiar Moyamoya Disease presenting with
Non-Aneurysmal Subarachnoid Hemorrhage (NASAH).
F. Puledda1, M. Toscano2, E. Vicenzini3, G. Guidetti4, G.L. Lenzi5, V. Di Piero6
“Sapienza” Univeristy of Rome, Rome, ITALY1, “Sapienza” Univeristy of Rome, Rome, ITALY2,
“Sapienza” Univeristy of Rome, Rome, ITALY3, “Sapienza” Univeristy of Rome, Rome, ITALY4,
“Sapienza” Univeristy of Rome, Rome, ITALY5, “Sapienza” Univeristy of Rome, Rome, ITALY6
Background
Moyamoya Disease (MMD) is a cerebrovascular condition that typically presents with ischemic or
hemorrhagic cerebral lesions. However, NASAH is very rare in MMD. To date only 6 other cases
have been described, only one of which was familiar. We describe a patient presenting with NASAH
studied with repeated Transcranial Doppler (TCD) exams.
Case Report
A 57 year old woman developed sudden headache followed by a partial seizure with rapid generalization. Her family history revealed two cousins with MMD. CT scan, cerebral angiography and
TCD were performed upon admission. CT scans revealed SAH over the right frontal cortex and parieto-occipital cortex bilaterally. Cerebral angiography showed stenosis of the supraclinoid segment
of both ICAs, bilateral occlusion of the ACA, hypoplasia of the left MCA and multiple tortuous
‘moyamoya vessels’ branching from the right MCA. No cerebral aneurysms or vascular malformations were found. Baseline TCD showed the typical hemodynamic pattern of MMD in terms of high
flow velocity and low flow resistance in all monitored intracranial vessels but the R-MCA, which
presented very high flow velocity and normal flow resistance; this was initially attributed to MCA
vasospasm. NASAH in a patient with familial MMD was then diagnosed and nimodipine therapy
was started immediately. Nonetheless, subsequent TCD controls showed a paradoxical increasing in
blood flow velocity without any clinical or radiological signs of vasospasm, and a progressive lowering of resistance indices. We therefore considered this alteration as a return to a previous abnormal
pattern typical of MMD, more than a true vasospasm due to NASAH.
Conclusions
NASAH in familial MMD is very rare, to our knowledge this is the second case reported in the literature. It is also intriguing to speculate on the interpretation of TCD data, which could mimic a true
vasospasm in a MMD patient presenting with NASAH, therefore resulting in a challenging diagnostic issue.
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26 Interesting and challenging cases
MULTIPLE INTRACRANIAL HEMORRHAGES AND VERY LOW FIBRINOGEN AFTER
I.V. THROMBOLYSIS
B. Censori1, T. Partziguian2, M. Rossi3, P. Filisetti4, O. Valoti5, M Poloni6

27 Interesting and challenging cases
Acute ischaemic stroke in a male-to-female transsexual using high dose oestrogen therapy.
G. Cumming1, J. Godfrey2

Crosshouse Hospital, Kilmarnock, UNITED KINGDOM1, Crosshouse Hospital, Kilmarnock,
Neurology Unit, Ospedale Papa Giovanni XXIII, Bergamo, ITALY1, Neurology Unit, Ospedale UNITED KINGDOM2
Papa Giovanni XXIII, Bergamo, ITALY2, Emergency Dept., Ospedale Papa Giovanni XXIII, Bergamo, ITALY3, Emergency Dept., Ospedale Papa Giovanni XXIII, Bergamo, ITALY4, Emergency
Background: Stroke associated with oestrogen use is uncommon. We present a patient with a middle
Dept., Ospedale Papa Giovanni XXIII, Bergamo, ITALY5, Neurology Unit, Ospedale Papa Giovan- cerebral artery (MCA) stroke who had been receiving oestrogen therapy for 9 years after gender reni XXIII, Bergamo, ITALY6
assignment surgery. No conventional vascular risk factors were present.
Case report: A 41 year old male-to-female transsexual patient presented with sudden onset of right
Background. Alteplase is marketed as a fibrin-specific drug. However, it may also cause a systemic
hemiparesis and right facial droop. Examination also confirmed a right visual field deficit and a
lytic state. We describe a patient who had multiple types of intracranial hemorrhages after i.v. throm- marked expressive and receptive dysphasia. Her CT brain showed a thrombosed left MCA and MRI
bolysis for stroke. Case report. A 71-year-old man was admitted for acute left hemiparesis. NIHSS
head with DWI confirmed an acute left MCA infarct. She had a normal carotid MR angiogram.
score was 12 and CT ASPECT score was 10, so he was given i.v. alteplase at 0.9 mg/kg, total dose
Laboratory tests showed a normal full blood count, coagulation screen, bone biochemistry, electro63 mg, starting with a 6 mg bolus 100 minutes after symptom onset. Platelets were 108000/mmc,
lytes, liver and thyroid function tests. She had a glucose of 5.0, total cholesterol of 6.8 and ESR of 6.
and fibrinogen 250 mg% before administration of alteplase. Five hours after the start of thrombolyHer electrocardiogram was sinus rhythm and her CXR and echocardiogram were normal. A thromsis he suddenly went into a coma. Repeat CT scan showed subarachnoid, subdural, and intraparenbophilia screen was normal. Her 24 hour cardiac monitor was normal. Her HIV status was negative.
chymal brain hemorrhages. Fibrinogen was 28 mg%, and platelets 82000/mmc. The patient died 24 She underwent Gender Reassignment with feminising genitoplasty in 2003 and was taking oral oeshours after stroke onset. Conclusions. This case shows that alteplase given at the current therapeutic trogen, Prognova (oestradiol valerate) 2mg TID. She has no family history of vascular disease and
dose for ischemic stroke may cause a severe depletion of plasma fibrinogen, leading to fatal intracra- is an ex-smoker. She has Hodgkin’s lymphoma diagnosed in December 2011 and underwent AVBD
nial hemorrhages. This aspect of i.v. thrombolysis for stroke has not been adequately studied so far. chemotherapy. She was on dexamethasone 2mg daily.
Conclusion: Oestrogen therapy after gender reassignment surgery should be considered as a cause
of stroke. Oestrogens may be associated with vascular disease in defined groups of patients and doses used by male-to-female transsexuals are about 2-3 times greater than those of standard hormone
replacement therapy. Transsexual patients treated with hormone therapy should have their vascular
risk factors assessed and addressed and should be monitored for venous thrombotic, emboli and
cerebrovascular events.
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28 Interesting and challenging cases
SMART: a Reversible Stroke Mimic
M. Bhandari1, M. Ingle2, S. Khan3, A.C. Pereira4
Department of Neurology, St. George’s Hospital, London, UNITED KINGDOM1, Department
of Neurology, St. George’s Hospital, London, UNITED KINGDOM2, Department of Neurology, St.
George’s Hospital, London, UNITED KINGDOM3, Department of Neurology, St. George’s Hospital, London, UNITED KINGDOM4

29 Interesting and challenging cases
Antiplatelet therapy in floating thrombus
L. Rubio Flores1, J.C. Rodríguez-Carrillo2, G. Reig Roselló3, A. Ximénez Carrillo4, J.A. Vivancos
Mora5

Stroke Unit. La Princesa Universitary Hospital. Instituto de Investigación Sanitaria Princesa.,
Madrid, SPAIN1, Stroke Unit. La Princesa Universitary Hospital. Instituto de Investigación Sanitaria Princesa., Madrid, SPAIN2, Stroke Unit. La Princesa Universitary Hospital. Instituto de Investigación Sanitaria Princesa., Madrid, SPAIN3, Stroke Unit. La Princesa Universitary Hospital. InBackground
stituto de Investigación Sanitaria Princesa., Madrid, SPAIN4, Stroke Unit. La Princesa Universitary
A 50 year- old estate agent presented to the Stroke Unit with abrupt onset blindness (perceiving only Hospital. Instituto de Investigación Sanitaria Princesa., Madrid, SPAIN5
movement) and disorientation. He was surprisingly able to eat, drink and manoeuvre round the ward
without mishap. The difference in expected and observed visual behaviour suggested a psychogen- Background: The floating thrombus within the carotid artery (CFT) is a rare cause of cerebral inic problem. He had suffered a similar but milder attack a year previously where migraine headache
farcts. The management of these cases constitutes a challenge. Method: We report a case of a patient
predominated. He suffered from episodic migraine with visual aura and had one seizure in the past. with a left MCA stroke caused by a CFT. Results: A 78 year-old man was admitted to our hospital
In childhood, he survived acute lymphoblastic leukaemia treated with chemotherapy and crucially,
because of a 2-day weakness in the right leg. His past medical history included hypertension, dysliprophylactic whole brain radiotherapy.
pemia, ex-smoker, non-Hodgkin Lymphoma in remission, frontal basal cell carcinoma removed in
Methods
2009 and chronic renal failure secondary to right renal artery stenosis. Neurological examination
Blood tests, LP, & VEP were normal. EEG identified non specific cerebral dysfunction. MRI
revealed NIHSS 3 with mild paresis of the right leg, severe hypoesthesia and sensitive extinction
showed occipital cortex gyriform swelling and restricted diffusion, suggesting a potentially vascular on the right side. Routine laboratory testing showed mild renal failure and hyperkalemia. The ECG
(vasospasm) pathological process. However, CT angiography was normal, effectively excluding a
showed sinus rhythm without atrial fibrillation. CT revealed an acute infarct of the left frontoparietal
post radiation vasculopathy.
cortex and a chronic lacunar infarct in the left caudate nucleus. At 3 days after admission the patient
Results
suddenly began with aphasia and severe right hemiparesis NIHSS 18. In-hospital Stroke Code was
Complete recovery occurred over 12 days with supportive care and Topirimate. The MRI changes
activated. We asked for a new CT and CTA which showed atheromatous plaques with calcifications
resolved. When recovered, he recalled being aware of his surroundings in an extraordinary halluci- and a filling defect related to non-occlusive CFT located in the distal bifurcation of the internal canatory, dystopic, unreal world. Disorientation and colour hallucinations predominated. He thought
rotid. It also demonstrated a subacute infarct in left frontoparietal cortex and an acute infarct in the
he had been kidnapped.
left internal carotid territory with a significant penumbral area. Intravenous tPA, intraarterial proConclusion
cedures and anticoagulation were not considered due to the recent cerebral infarct and the lack of
The diagnosis here is ‘Stroke-like Migraine Attacks after Radiation Therapy (SMART)’, a rare long great-vessel occlusion. The patient was conduced to the Stroke Unit and started on clopidogrel. Afterm consequence of brain irradiation. Radiotherapy commonly causes a vasculopathy but here the ter few days he improved rapidly and was discharged with a NIHSS of 2. A CTA performed 10 days
pathology was reversible metabolic cortical oedema. This probably decreased the excitability thresh- later showed almost complete dissolution of the CFT. Conclusions: We noted that the FT is frequentold of neuronal ion channels causing spreading depression similar to that previously described in
ly associated with early stroke recurrence. We highlighted the good outcome of antiplatelet therapy
hemiplegic migraine.
in a high-risk patient.
FIGURE

The figure shows the T2 and FLAIR images of a representative slice during the illness and after recovery. Notice the resolution of the cortical oedema in the occipital cortex.
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30 Interesting and challenging cases
Recurrent stroke in young cannabis user
A.F. Santos1, M. Rodrigues2, J. Fernandes3, J. Rocha4, R. Maré5, C. Ferreira6
Neurology Department, Hospital de Braga, Braga, PORTUGAL1, Neurology Department, Hospital de Braga, Braga, PORTUGAL2, Neuroradiology Department, Hospital de Braga, Braga, PORTUGAL3, Neuroradiology Department, Hospital de Braga, Braga, PORTUGAL4, Neurology Department, Hospital de Braga, Braga, PORTUGAL5, Neurology Department, Hospital de Braga, Braga,
PORTUGAL6
Background: Drug misuse is a known risk factor for cerebrovascular disease, especially among
young people. Cannabis is the most widely consumed illicit drug worldwide, but has only occasionally been associated with ischemic vascular events. Vasospasm, hypotension, arrhythmias, and vasculitis have been proposed as potential mechanisms.
Case report: A 27-year-old man, heavy cannabis user, was admitted in August 2006 with recent left
basal ganglia infarct. His urine tested positive for cannabinoid. Laboratory studies, carotid and vertebral ultrasound, transesophageal echocardiogram (TEE) and holter were normal. CSF analysis: 14
cells (75% lymphocytes). Transcranial Doppler (TCD): left M1 MCA occlusion, confirmed by angiography. CNS vasculitis was suspected and prednisone was started. In February 2007: left hemichorea; right lenticulostriate infarct on CT scan. Urine: positive for cannabinoid. Laboratory studies
(including MELAS, Fabry, CADASIL), CSF: normal. TCD with bubble test and TEE suggested the
hypothesis of small patent foramen ovale (PFO). Brain MRI: multiple infarcts; brain MRI angiography: “stop” signal in M1. Hipocoagulation was started. In August 2008: abrupt onset of a left hemiparesis. Urine: positive for cannabinoid. Laboratory studies, CSF, carotid and vertebral ultrasound,
echocardiogram, holter: normal. Brain MRI: multiple recent ischemic lesions in the right carotid territory, old lesions bilaterally. Brain MRI angiography: diffuse irregularities of the anterior and posterior circulation; MCA peripheral branches occlusion. Aspirin and prednisolone were restarted, with
no repetition of cerebrovascular events.
Discussion: We believe that the recurrent strokes in our patient were associated with the chronic use
of cannabis, being vasculitis the most likely mechanism. Toxicological screening for cannabinoid
metabolites should be done in young stroke patients with no apparent vascular risk factors or evidence of dissection.
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504 Epidemiology of stroke
Validation of a short migraine screener in patients with a TIA or stroke
D. van der Willik1, N. Pelzer2, A. Algra3, G.M. Terwindt4, M.J.H. Wermer5

505 Epidemiology of stroke
Dyslipoproteinemia and asymptomatic carotid stenosis
D. Veljancic1, T. Lepic2, Z. Krsmanovic3, B. Labovic4, R. Raicevic5
Military Medical Academy, Belgrade, SERBIA1, Military Medical Academy, Belgrade, SERBIA2,
Military Medical Academy, Belgrade, SERBIA3, Military Medical Academy, Belgrade, SERBIA4,
Military Medical Academy, Belgrade, SERBIA5

Background: Dyslipoproteinemia is a leading risk factor for the development of cerebral atherosclerosis and ischemic brain disease as its final complication. The aim of this study was to evaluate the
significance of different lipid status parameters in clinicaly asymptomatic patients with carotid arthery sclerosis.
Methods and results: The investigation included forty-eight patients of both gender with asymptomatic carotid artery stenosis. They were divided in subgroups according to the severity of colBackground
or-duplex ultrasonography of catotid arteries, using a standard five-graded scale. There were twenMigraine is an independent risk factor for stroke. To investigate the relation between migraine and
ty-two patients in the control group. The levels of HDL, LDL, oxLDL and total blood cholesterol,
stroke reliably ascertainment of migraine history is crucial. We studied the test-characteristics of a
triglycerides, apoprotein A1 and B were determined, as well as their relative relations. The results
five-question migraine screener for diagnosing migraine with patients with a TIA or stroke.
showed that the most prominent lipid status disorder was the increase of oxLDL particles and the
Methods
decrease of apo A1/apoB relation (p<0,01), followed by the increase of apoB apoprotein and LDL
We included patients admitted with a TIA or stroke between January 2011 and April 2012 who
particles (p<0,05), while the decrease of HDL particles level showed no statistical significance. We
answered the migraine screener during their stay in a university hospital. A semi-structured telephone-interview was carried out to validate the migraine diagnosis according to the ICHD-II criteria should emphasise that those results were not always in positive correlation with the level of carotid
by a trained medical student under supervision of study physicians. In case of ambiguous symptoms, artery stenosis grade, as well as that half of the patients had normolipidemic dyslipoproteinemia,
a headache specialist was consulted. All were blinded for the results of the screener. The test-charac- among which almost one third had disturbed levels of apoproteins and oxLDL with normal levels of
teristics of the migraine screener were calculated with the final ICHD-II diagnosis as gold standard. HDL and LDL particles.
Conclusion: Disorders of apoprotein and LDL particles levels suggest increased risk of carotid steResults
nosis in asymptomatic patients, which is of special importance in patients with normolipidemic dysForty-nine (22.2%) of the 221 TIA or stroke patients were diagnosed with migraine. The question
lipoproteinemia who are considered as normolipidemic if only routine lipid status analysis is done.
with the best test-characteristics was on ever presence of severe headache accompanied by hypersensitivity to lights and sounds (sensitivity 0.96, 95% CI 0.85-1.00; specificity 0.89, 0.85-0.94; negative predictive value (PV) 0.99, 0.95-1.00; positive PV 0.71, 0.58-0.82). For assessing a history of
migraine with aura the question about visual disturbances lasting 5-60 minutes followed by headache had a good negative PV (0.99, 0.96-1.00), but a low positive PV (0.38, 0.24-0.53).
Conclusion
The short migraine screener has a very high negative predictive value and a reasonable positive
predictive value. Therefore, it can be used to rule out a history of migraine in patients with a TIA or
stroke. To prevent misclassification bias in studies on the relation between migraine and stroke, patients with a positive screener should be interviewed more extensively to verify the diagnosis.
LUMC, Leiden, THE NETHERLANDS1, Leiden University Medical Center, Leiden, THE
NETHERLANDS2, Leiden University Medical Center, Leiden, THE NETHERLANDS3, Leiden
University Medical Center, Leiden, THE NETHERLANDS4, Leiden University Medical Center,
Leiden, THE NETHERLANDS5
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Age as a Determinant Factor for Stroke Cost under National Health Assurance System
Y.H. Jung1, K.S. Lee2
Department of neurology, Chang-won Fatima Hospital, Chang-won, SOUTH KOREA1, Department of Neurology, Chang-won Samsung Medical Center, Chang-won, SOUTH KOREA2
Background
Stroke is cost burden disease. The patterns of medical resource use and cost are different by nations,
health assurance system, severity of stroke, operation, thrombolysis, and patient’s age. We evaluated
the age factor that contributing the cost and utilization of medical resources in hospitalized patients
with acute ischemic stroke
Methods
In this retrospective analysis, we evaluated the cost data on 2295 patients who were admitted from
March of 2003 to December of 2011 with TIA and cerebral infarction within 7 days of onset. Patients were categorized according to their age. Group 1 included less than 40 years old patients.
Group 2, 40 to 49, group 3, 50 to 59, group 4, 60 to 69, group 5, 70 to 79, and group 6, more than
80. According to hospital medical cost charts, the cost and proportion of it in total cost were evaluated.
Results
The mean age of patients was 66 years, and 51.6% were female. The total inpatient cost per stroke
event was estimated to be $ 2243 (US $1 was equivalent to Korean Won 1003 according the purchasing power parities (PPP) of 2011 on the OECD). The cost of cerebral infarction was increased
from $ 2022 in 2003 to $ 2235 in 2011 significantly (p< 0.001). The total cost of young patients, less
than 40, was very high ($2444). But the cost was decreasing in 50s ($2049). And the cost is increasing again in 80s ($2462). The proportion of cost for treatment by staff, physical therapy was significantly higher in old patients (p<0.001), however, that of image were significantly lower (p<0.001)
Conclusion
The inpatient cost of stroke has been increasing annually and the cost distribution of medical resources also has been altered. Age is contributing factor that determine the total cost of stroke and
medical resource use.

507 Epidemiology of stroke
Risk factors for intracerebral haemorrhage versus ischaemic stroke in Chinese compared with
White populations
C.F. Tsai1, B. Thomas2, C. Sudlow3
University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3
Background: We have recently shown a slightly higher stroke incidence, younger age of onset and
higher proportion of intracerebral haemorrhage (ICH) in Chinese versus White populations. Here,
we assessed the evidence for differences in frequency of stroke risk factors between ICH and ischaemic stroke (IS) in Chinese compared with White populations. Methods: We systematically sought
community- or hospital-based studies conducted since 1990 that compared frequency of risk factors between ICH and IS in Chinese or in White populations. For each risk factor, we calculated
study-specific and random effects pooled odds ratios (ORs) for ICH versus IS in Chinese and in
Whites. We assessed heterogeneity among studies with I2 and c2 statistics. Results: We identified
and included 6 studies among 35000 Chinese stroke patients, and 5 studies among 47000 White
stroke patients. Mean age at stroke was lower in Chinese than White patients (mean 68 versus 72
years). Risk factors studied were hypertension, diabetes, atrial fibrillation, coronary artery disease,
smoking and alcohol intake. Despite substantial heterogeneity between individual studies, pooled
ORs for ICH versus IS were generally of similar size and direction in Chinese and White populations. However, for ICH versus IS in Chinese patients, both hypertension (OR, 1.38; 95% CI, 1.181.62) and alcohol intake (OR, 1.46; 95% CI, 1.12-1.91) were significantly more frequent, while
mean age was lower (mean 62 versus 69 years). None of these differed significantly between ICH
and IS in Whites. Conclusion: If real, the apparently stronger associations with hypertension and
with alcohol intake for ICH versus IS in Chinese compared with Whites could shed light on mechanisms of stroke in these different populations. However, they could be explained by chance, or by
differences between populations in age or in risk factor definitions. Analyses of data from very large
prospective studies in Chinese and White populations are needed.
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Incidence of perioperative stroke, cardiovascular events and bleeding complications related to
dental procedure in patients receiving antithrombotic therapy
J. Kessava1, Y. Nilanon2
Faculty of medicine , siriraj hospital, Bangkok, THAILAND1, faculty of medicine , siriraj hospital, Bangkok, THAILAND2
Background
Antiplatelet and/or anticoagulant given for primary or secondary prevention of cardiovascular disease,stroke and other thromboembolic event is frequently withdrawn prior to dental procedures to
reduce bleeding complications. This may expose patients to increased morbidity and mortality from
thromboembolic event . Aim of the study was to collect data of thromboembolic events because of
periprocedural antiplatelet and/or anticoagulant withdrawal in many dental procedure and bleeding
risks with the continuation of antiplatelet and/or anticoagulant
Methods and Results
This was a prospective, cohort study of patients given antiplatelet and/or anticoagulant more than
1 month in dentistry department of siriraj hospital from august 2011 to September 2012 . Patients
were followed up for 1 week for thromboembolism and bleeding in both drug withdrawal and drug
continuation group 1010 patients were enrolled. No patients had an episode of thromboembolism,
There were 6 episodes of minor bleeding. And 1 episode of major bleeding .Major bleeding occurred with warfarin withdrawal , minor bleeding occurred with drug continuation ( 4 for warfarin
alone ,1 for aspirin and clopidogrel and 1 for aspirin plus warfarin ) . There was no death in this
study .
Conclusion : There was no thromboembolic event in both drug continuation and drug withdrawal
group . Antiplatelet and anticoagulant was not increase perioperative bleeding in the study population significantly .This study may change practical guideline in management of dental procedure in
special population in Thailand
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Variations in indicators for quality of acute stroke care in 7 European regions: the European
Implementation Score (EIS) Collaboration
S. Wiedmann1, S. Abilleira2, M. Dennis3, P. Hermanek4, M. Niewada5, B. Norrving6, A. Rudd7, V.
Thijs8, Wolfe9, P.U. Heuschmann10
on behalf of the European Implementation Score (EIS) collaboration
University of Würzburg, Würzburg, GERMANY1, Stroke Programme/ Catalan Agency for
Health Information, Assessment and Quality, Barcelona, SPAIN2, Western General Hospital, Edinburgh, UNITED KINGDOM3, Bavarian Permanent Working Party for Quality Assurance, Munich,
GERMANY4, Warsaw Medical University, Warsaw, POLAND5, Lund University, Lund, SWEDEN6,
King’s College London, London, UNITED KINGDOM7, University of Leuven, Leuven, BELGIUM8, King’s College London, London, UNITED KINGDOM9,University of Würzburg, Würzburg, GERMANY10
Background: Several countries or regions in Europe have established audits for measuring quality of acute hospital stroke care on a regional or national level. The aim of the present study was to
compare variations in indicators of quality of care that were collected in a comparable way within a
number of these audits.
Methods: Adherence to indicators of quality of care was compared between seven national or regional stroke audits (Flanders-Belgium, Germany, Poland, Scotland, Catalonia-Spain, Sweden, England/Wales/Northern-Ireland) collaborating within the European Union FP7 funded project “The
European Implementation Score (EIS)”. Indicators of quality of care of acute care hospitals were
defined a priori by a European consensus group within the EIS project. Compliance with quality
indicators was estimated for those measures that could be calculated in at least six of the seven participating audits. Overall means were calculated as arithmetic means of country means and p-values
were adjusted for age and sex by logistic regression modelling.
Results: From 2007 and/or 2008 individual data from more than 400,000 patients were documented
in the participating audits. Thrombolytic therapy was delivered in 5% (1 to 10%; p<0.001) of ischemic stroke patients. Dysphagia screening was performed in 73% (48 to 95%; p<0.001) of stroke
patients. 34% of ischemic stroke patients with atrial fibrillation have been prescribed anticoagulants
(18 to 58%; p<0.001). Antiplatelet therapy was prescribed in 71% (58 to 78%; p<0.001) of ischemic
stroke patients. 4% of ischemic stroke patients were dead at 7 days (4 to 7%; p<0.001).
Conclusion: Adherence to a common set of a priori selected indicators for quality of care varied
across participating audits. These variations might be caused by variations in case mix or patient selection across participating hospitals and countries or by real differences in quality of care provided.

London, United Kingdom 2013
510 Epidemiology of stroke
Management of Ruptured Aneurysms after Subarachnoid Hemorrhage: results of a population-based study in Baotou, Inner Mongolia, China
G.R. Liu1, G.J. Cheng2, J.F. Zhang3, H. Arima4, Y.C. Li5, L. Lv6, S. Zhu7, C.S. Anderson8

511 Epidemiology of stroke
Prevalence of stroke in Lebanon: A 2012 cross-sectional study
N. Lahoud1, H. Hosseini2, P. Salameh3, N. Saleh4
Université Paris-Est, France, Paris, FRANCE1, Hopital Henri Mondor, Paris, FRANCE2, Université Libanaise, Beirut, LEBANON3, Université Libanaise, Beirut, LEBANON4

Baotou Central Hospital, Baotou, CHINA1, Baotou Central Hospital, Baotou, CHINA2, Baotou
Central Hospital, Baotou, CHINA3, The George Institute for Global Health, Sydney, AUSTRALIA4,
Baotou Central Hospital, Baotou, CHINA5, Baotou Central Hospital, Baotou, CHINA6, Baotou Cen- Introduction: stroke prevalence in any country is a necessity because it measures the existence of the
tral Hospital, Baotou, 7, The George Institute for Global Health, Royal Prince Alfred Hospital and
third cause of death on earth. Lebanon is one of the countries where few studies about the epidemithe University of Sydney, Sydney, AUSTRALIA8
ology of stroke have been conducted.
Methods: a cross-sectional study based on random telephonic calls has been conducted between
Background: There is little population-based data on current management of ruptured aneurysm af- January and March 2012 to fill in a questionnaire about the existence of a case and its demographic
ter subarachnoid hemorrhage (SAH). We aimed to investigate the current use of angiography and
characteristics.
that of endovascular and neurosurgical treatment for ruptured aneurysm among SAH patients in Chi- Results: a total of 1779 questionnaires have been filled resulting in a stroke prevalence of 0.5% obna. Methods:The Chinese Epidemiology Research in Subarachnoid Hemorrhage (CHERISH) study tained after adjustment over each governorate’s demographic characteristics (number of inhabitants,
was a prospective, population-based, case-control study of SAH conducted in Baotou, China. A total age and gender). A large difference (RR=5.464; CI= [1.187-25.145]; p=0.015) exists between male
of 225 SAH patients detected during the two-year study period were included in the present analyand female stroke prevalence aged between 60 and 80 (3.3 vs. 0.6% respectively).
sis. Standardized information on use of angiography, endovascular coiling, neurosurgical clipping
Conclusion: results were expected as Lebanon is a country positioned between developed and deand reinforcement was collected directly from participating hospitals. Logistic regression models
veloping ones. Strict measures need to be installed to limit stroke incidence with a population that is
were used to analyze the determinants of such management. Results: Among 225 SAH patients, 130 getting older as it is the situation in developed countries.
(58%) had angiography. Older age (≥65 years) and earlier presentation (within 6 hours) were significantly associated with less use of angiography (odd ratio=0.38 [95%CI 0.17-0.83] and 0.37 [0.170.81], respectively). Among 93 (41%) patients with ruptured aneurysms identified by angiography,
63 (28%) patients underwent endovascular coiling, neurosurgical clipping or reinforcement. There
were no significant determinants for treatment of ruptured aneurysms. Conclusion: The management
of SAH in an urban setting of China was characterized by low use of angiography and treatment for
ruptured aneurysms.
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40-year perspective on trends in the risk of acute ischaemic stroke in patients hospitalised with
atrial fibrillation: English record linkage studies
O.O. Seminog1, M.J. Goldacre2
University of Oxford, Department of Public Health, Oxford, UNITED KINGDOM1, University
of Oxford, Department of Public Health, Oxford, UNITED KINGDOM2
Background: Atrial fibrillation (AF) is a well established risk factor for ischaemic stroke. Anticoagulation therapy decreases the risk of ischaemic stroke in patients with AF by approximately 60%.
However several studies have suggested that, anticoagulants have been under-prescribed in people
with AF, mostly because of bleeding concerns. We aimed to document changes in stroke risks associated with AF in an all-England dataset from 1999-2011 and in an English regional dataset from
1974-1998.
Methods: We used English national linked Hospital Episode Statistics from 1999 to 2011 and data
from the Oxford Record Linkage Study (ORLS) from 1974 to 1998. The risk of hospitalisation for,
or death from, ischaemic stroke in patients hospitalised with AF was calculated and compared with
that in a control cohort. Results were expressed as a rate ratio (RR), comparing the cohorts, standardised for age and a range of other variables; and the data were subdivided into successive 6-year
periods of admission for AF.
Results: In the national dataset the RR (95% CI) for subsequent ischaemic stroke was 2.14 (2.102.18) in people admitted with AF in 1999-2004 and 2.71 (2.63-2.79) for those admitted in 20052011. In the ORLS the rate ratios for stroke in people admitted with AF in 1974-1979, 1980-1985,
1986-1991 and 1992-1998 were, respectively, 2.13(1.58-2.83) , 2.87 (2.05-3.93), 1.85 (1.29-2.59)
and 2.22 (1.67-2.91).
Conclusion: Patients with AF remain at higher risk of acute stroke than those without AF. There was
no consistent decline in this excess risk throughout the period, during which anticoagulants became
proven to prevent thromboembolic complications of AF. Possible explanations might be inadequate
prescribing of anticoagulants, or a rise in other risk factors that avert any decline in the risk of acute
stroke in AF patients in England. These findings underline the importance of improving prevention
of acute ischaemic complications in AF patients.
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Increase of national intravenous thrombolysis rates for ischaemic stroke in the Netherlands
between 2005 and 2011
S. Scherf1, M. Limburg2, T. van de Laar3, G. Beusmans4, J. Courlander5, E. van Gorp6, D. Raymakers7, R. Wimmers8, I. Middelkoop9, H. Lingsma10
Stroke Knowledge Network Netherlands, Maastricht, THE NETHERLANDS1, Stroke Knowledge Network Netherlands, Maastricht, THE NETHERLANDS2, Stroke Knowledge Network Netherlands, Maastricht, THE NETHERLANDS3, Stroke Knowledge Network Netherlands, Maastricht,
THE NETHERLANDS4, Stroke Knowledge Network Netherlands, Maastricht, THE NETHERLANDS5, Stroke Knowledge Network Netherlands, Maastricht, THE NETHERLANDS6, Stroke
Knowledge Network Netherlands, Maastricht, THE NETHERLANDS7, Netherlands Heart Foundation, The Hague, THE NETHERLANDS8, Stroke Knowledge Network Netherlands, Maastricht,
THE NETHERLANDS9,
Erasmus University, Rotterdam, THE NETHERLANDS10
Background
National thrombolysis rates are unknown but thought to be low [1]. Our aim is to investigate trends
in national thrombolysis rates in the Netherlands for ischaemic stroke between 2005 -2011.
Methods
We collected data on stroke, intravenous thrombolysis rates, outcome and patients characteristics per
hospital from the Stroke Knowledge Network Netherlands dataset. Information is acquired through
yearly surveys and contains retrospective information about stroke care in up to 63 hospitals between January 2005 and December 2011. The network was installed in 2006 and has been gradually
enlarged. Participating hospitals in 2011 include the majority of all 86 hospitals in the Netherlands.
Results
Information on 93.523 hospitalizations due to stroke were included, ranging from 7.393 in 2005 to
21.794 in 2011. Mean national thrombolysis rate increased from 6.83% in 2005 to 14.17% in 2011.
Patient characteristics (mean age, gender, type of stroke, stroke severity) remained stable. Mean
door-to-needle-time (DNT) decreased from 77.3 minutes in 2005 to 47 minutes in 2011.
Conclusion
The Stroke Knowledge Network Netherlands stroke registry developed significantly in the years between 2005 to 2011, resulting in coverage of about 70% of all stroke patients in Netherlands. Intravenous thrombolysis rates in the Netherlands more than doubled between 2005 and 2011. There was
a large decline in mean DNT. There is significant uncertainty about the exact meaning of the results,
due to the increase of participating hospitals. Further improvement of thrombolysis application in
acute stroke care is needed, in the future more data in the registry will allow more detailed analysis.
References
1.
Kelly R. Evenson, Randi Foraker, Dexter L. Morris and Wayne D. Rosamond,. A Comprehensive Review of Prehospital and In-hospital Delay Times in Acute Stroke Care. .Int J Stroke. 2009
June ; 4(3): 187–199.
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Table 1. Development of intravenous thrombolysis rates in the Netherlands.
Year
2005
2006
2007
2008
2009
2010
2011
Num25
23
39
56
42
54
62
ber of
participating
hospitals
Num7393
7545
11323
13401
14074
17993
21794
ber of
stroke
patients
Rate of
82.3%
83.2%
84.7%
83.1%
84.6%
85.6%
86.0%
ischemic
stroke
Mean
71.5
71.3
71.7
72.1
71.0
72.0
72.0
age
Male/
.493
.506
.512
.516
.520
.498
.511
female
Mean 11.9 (3)
11.6 (4)
11.2 (11) 10.8 (23)
12.0 (20)
11.4 (33)
12.1 (45)
Barthel Index*
Mean 6.83%(14) 6.90%(16) 9.41%(21) 9.64%(55) 12.03%(40) 14.19%(54) 14.17%(62)
thrombolysis
rate
Mean 72.3 (4)
77.3 (4)
70.5 (14) 61.7 (31)
56.3 (40)
51.0 (48)
47.0 (62)
DTN**
Mor- 10.9%(11) 10.4%(10) 11.3%(14) 10.0%(15) 10.1%(26) 10.1%(35) 9.4%(48)
bidity
after
one
month
mRS 59.6%(1) 39.3%(2) 49.1%(5) 58.4%(8) 58.6%(10) 59.1%(17) 62.5%(28)
< 3**
after
three
*BI score = Barthel Index score at 4 days (standard deviation); ** DTN (door-to-needle time) =
time between arrival in hospital and start of thrombolysis (standard deviation); ***MRS<3 = Ratio of persons with modified Rankin Scale < 3 at 3 months
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Stroke Incidence in Multi-ethnic Singapore: the Singapore Stroke Registry
N. Venketasubramanian1, S. Young2, H.M. Chang3, B. Chan4, K.Y. Chow5
National Registry of Diseases Office, Singapore, SINGAPORE1, Changi General Hospital, Singapore, SINGAPORE2, National Neuroscience Institute, Singapore, SINGAPORE3, National University Health System, Singapore, SINGAPORE4, National Registry of Diseases Office, Singapore,
SINGAPORE5
Background:
Stroke incidence data is available in many Western populations, but in only a few Asian countries eg. Japan, China. We report the results of the population-based National Stroke Registry in
multi-ethnic Singapore for 2010.
Methods:
Potential cases were identified obtained from the Mediclaims listing with the Ministry of Health using ICD–9 codes 430, 431, 432, 433, 434, 436 and 437. Case finding was supplemented by Hospital
In-patient Discharge Summary review and Death Registry from the Ministry of Home Affairs. Cases
were merged using the NRIC number to obtain the master list. Lists for the respective hospitals were
then generated, case notes were traced from the medical record offices at the respective hospitals
and the cases verified by the registry coordinators. Recurrence of stroke after 28 days of the preceding recorded stroke episode was counted as another episode. Stroke episodes that occurred within
the year 2010 were recorded. Population denominators were derived using Department of Statistics
mid-year population estimates. Segi World Population was used for direct standardisation to calculate age-standardised rates.
Results:
The age-and sex-standardised stroke incidence rate was 154.2/100000 (95%CI 150.1-158.3). The
rate rose with age, from 2.0/100 000 among ages 15-24yr to 1435.3/100000 among age >74yr. It
doubled every decade from 45-54yr onwards. Median age of stroke onset was 68 yr. It was higher
in males(188.3/100000, 95%CI 181.7-195.0) compared to females(120.6/100000, 95%CI 115.7125.4), p<0.001. Ischemic stroke was more common than haemorrhagic stroke(124.4/100000,
95%CI 120.8-128.1 vs 29.4, 95%CI 27.6-31.2, p<0.001). The rate was highest among Malays
(239.3/100000, 95%CI 223.0-255.5), compared Indians(151.7/100000, 95%CI 135.6-167.9), Chinese(144.1, 95%CI 139.7-148.4) and Others(123.6/00000, 95%CI 95.2-152.1).
Conclusions:
Stroke incidence in Singapore is similar to Western populations. The inter-ethnic differences need
further study.
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Severity of stroke in young adults in Estonia from 2008 to 2012
S. Schneider1, A. Kornejeva2, L. Busina3, R. Vibo4, J. Korv5
Department of Neurology, North Estonia Medical Centre; Department of Neurology and Neurosurgery, University of Tartu, Tallinn, ESTONIA1, Department of Neurology and Neurosurgery,
University of Tartu, Tartu, ESTONIA2, Department of Neurology and Neurosurgery, University of
Tartu, Tartu, ESTONIA3, Department of Neurology and Neurosurgery, University of Tartu, Tartu,
ESTONIA4, Department of Neurology and Neurosurgery, University of Tartu, Tartu, ESTONIA5
Background: Baseline NIHSS score is a prognostic factor for recovery after stroke. The incidence
of stroke in young adults in Estonia is high. However, the severity of stroke is unknown. The aim of
this study was to determine the severity of acute ischemic stroke in the young in Estonia and to compare it with other studies.
Methods: Medical documents of all consecutive patients aged 15-54 with first-ever ischemic stroke
from the two hospitals of Estonia (Tartu University Clinics and North Estonia Medical Centre) from
2008 to 2012 were retrospectively analyzed. Stroke severity was categorized as mild (NIHSS 0-6),
moderate (7-15) or severe (16-42). NIHSS score was assessed on admission and on day 7 or discharge. If NIHSS score was not available, it was assessed retrospectively on the basis of medical
documentation using a validated algorithm. Stroke was subtyped according to the TOAST criteria.
Results: Of the 411 patients, 274 (67%) were men. The mean age of patients was 46.2 years (SD
7.5), without significant gender differences. Two hundred twelve patients (52%) had stroke due to
large-artery atherosclerosis, 112 (27%) had lacunar stroke, 62 (15%) had cardioembolism, 22 (5%)
had stroke from other causes and 3 (1%) had stroke of undetermined cause. The median NIHSS
score on admission and discharge was 4 (range 0-35) and 2 (range 0-23), respectively. Most of the
strokes (67%) were mild, 24% had moderate and 9% had severe stroke on admission; the respective
numbers at discharge were 81%, 17% and 3%. The in-hospital mortality rate was 1.2%. Men had
significantly more severe strokes on admission (p=0.02) and a tendency to be more severe on discharge.
Conclusions: There is a heavy male predominance in our study. We found that while stroke severity
is generally mild, it is more severe in men. Further studies are needed to study the factors determining prognosis after stroke. It is especially important among young patients as they represent the
working-age population.
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Does neighborhood unemployment have an impact on post-stroke survival? Results from a
German cohort study.
M. Unrath1, M. Kalic2, J. Minnerup3, P.U. Heuschmann4, K. Berger5
Institute of Epidemiology and Social Medicine, University of Münster, Münster, GERMANY1,
Institute of Epidemiology and Social Medicine, University of Münster, Münster, GERMANY2, Institute of Epidemiology and Social Medicine, University of Münster, Münster, GERMANY3, Institute of Clinical Epidemiology and Biometry, University of Würzburg, Würzburg, GERMANY4, Institute of Epidemiology and Social Medicine, University of Münster, Münster, GERMANY5
Background: Little is known about the influence of neighborhood characteristics on survival after
stroke. Aims of our study were to a) analyze the impact of neighborhood socio-economic status
(SES-NH) on long-term survival after stroke in Dortmund, Germany, and b) to compare these results
with survival analyses performed in a general population sample from the same city.
Methods: Two prospective cohort studies formed the basis of our analyses. In the Dortmund Stroke
Register (DOST), stroke patients (n = 1,883) were recruited from acute care hospitals serving the
city. In the Dortmund health study (DHS), a random sample was drawn from the city’s general population, with 2,291 individuals participating (response rate 66.9%). In both studies, vital status was
ascertained in the city registration office. Information on neighborhood unemployment as indicator
of SES-NH was obtained from the city’s statistical office. Multilevel survival analyses with different
adjustment sets were performed to examine the association between SES-NH and survival.
Results: In the DHS, higher SES-NH was associated with better survival after adjusting for individual socio-demographic characteristics of the participants. The strength of this association decreased
slightly when additional adjustment for education, lifestyle and morbidity was done. In the DOST,
only stroke participants exposed to the lowest SES-NH (5th quintile) had lower survival rates as
compared to the other categories. This association became stronger when the follow-up period was
postponed to 12 and 24 months after discharge.
Conclusion: The impact of SES-NH on survival was distinct for stroke patients and the general population. Older age, relatively homogeneous lifestyle and similar morbidity profiles within the stroke
cohort, as well as medical factors may help explain the observed differences in the association between SES-NH and survival.
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Variation within the HDAC9 gene shows association with the ischemic stroke subtype of large
vessel disease in a Swedish population
H. Lövkvist1, C. Jern2, K. Jood3, A. Lindgren4, B. Norrving5
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Effects of clinical and laboratory variables at admission and of in-hospital treatment with
cardiovascular drugs on short term prognosis of ischemic stroke. The GIFA study
A. Tuttolomondo1, D. Di Raimondo2, C. Pedone3, A. Pinto4, G. Licata5
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Lund University, Department of Clinical Sciences, Lund, Skåne University Hospital, Sweden, Lund,
SWEDEN4, Lund University, Department of Clinical Sciences, Lund, Skåne University Hospital,
Sweden, Lund, SWEDEN5

Dipartimento Biomedico di Medicina Interna e Specialistica, Università degli Studi di Palermo
( Italy), Palermo, ITALY1, Dipartimento Biomedico di Medicina Interna e Specialistica, Università
degli Studi di Palermo, Italy, Palermo, 2, Cattedra di Geriatria e Gerontologia, Campus Biomedico
Roma, Italy, Roma, ITALY3, Dipartimento Biomedico di Medicina Interna e Specialistica, Università degli Studi di Palermo, Italy, Palermo, ITALY4, Dipartimento Biomedico di Medicina Interna e
Specialistica, Università degli Studi di Palermo, Italy, Palermo, ITALY5

Background: No information exists, to our knowledge, about the possible role of cardiovascular
drug administration in the acute phase of ischemic stroke and possible effects on stroke outcome.
Background:
The aim of our study was to evaluate the relationship between in-hospital treatment with cardiovasIn a previous GWAS linked to the International Stroke Genetics Consortium (ISGC) and the
cular drugs in patients with acute ischemic stroke and some outcome indicators .
Wellcome Trust Case Control Consortium 2 (WTCCC2), the SNP rs11984041 within the histone
Methods: 1096 subjects enrolled in the GIFA study, who had a main discharge diagnosis of ischemic
deacetylase 9 (HDAC9) gene was found to be significantly associated with large vessel disease
stroke represent the final sample. Drugs considered for the analysis were the following: ACE-inhib(LVD). This finding was replicated (by examining proxy SNP rs2107595) in a meta-analysis within itors (ACE-I), angiotensin II receptor blockers (ARBs), statins, calcium-channel-blockers (CCBs),
the METASTROKE collaboration project.
antiplatelet (APL) drugs, antivitamin-k (VKAs), and heparins. As outcome indicators we choose
Methods:
in-hospital mortality, cognitive function evaluated by Hodkinson Abbreviated Mental Test (HAMT),
SNP rs11984041 on chromosome 7p21.1, genotyped at KBioscience, UK, using IPLEX on a Masand functional status evaluated by activity daily living (ADL). Indicators of a good outcome were:
sARRAY platform (Sequenom), was examined. A sample of 2902 IS cases and 1842 control subjects no in-hospital mortality, HAMT > 6 and 0 ADL impaired.
from three geographic areas in South Sweden was assessed. The TOAST subtypes LVD, small vesResults: Patients with a good outcome showed a higher rate of in-hospital treatment with ACE-insel disease (SVD), cardioembolism (CE) and cryptogenic stroke were furthermore investigated for
hibitors, calcium-channel blockers and a lower rate of pre-treatment with heparin.
two of these areas (each subtype with a sample size of 207-556 cases, 1114 controls). Crude ORs as Conclusions : Our study suggests that if a patient with acute ischemic stroke has higher SBP at
well as ORs obtained through multiple logistic regression (MLR) were estimated.
admission, higher total cholesterol plasma levels, a lower Charlson index and if is treated with
Results:
ACE-inhibitors, calcium channel blockers and antiplatelet drugs the short term outcome is better
SNP rs11984041 showed a significant association with LVD (OR=1.60; 95% CI: 1.16-2.21;
in terms of in-hospital mortality and functional indicators such as cognitive and functional perforP=0.004), but not with IS in general (OR=1.14; 95% CI: 0.99-1.31; P=0.079). MLR controlling for
mance at discharge.
diabetes mellitus, hypertension and current smoking provided similar or not distinctly stronger associations (for LVD: OR=1.78; 95% CI: 1.22-2.57; P=0.002, for IS: OR=1.14; 95% CI: 0.98-1.33;
P=0.091).
Conclusion:
Our results support previous findings of an association between variations within HDAC9 on chromosome 7p21.1 and the stroke subtype of LVD.
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Morbidity and main factors of long-term outcome in patients with ischemic stroke secondary
to Carotid Occlusion.
A. ARAUZ1, F. RUIZ-NAVARRO2, M. REYES3, A. RIVERA4, A. RUIZ5, H. SILOS6, C.
CANTÚ7, R. BARINAGARREMENTERÍA8
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO1,
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO2,
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO3,
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO4,
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO5,
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO6,
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO7, NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO, MEXICO8
Background: Atherosclerotic Carotid occlusion is responsible for approximately 25% of the ischemic stroke (IS). There is sparse information about the outcome in those cases. The aim of the present series was to determine the short and long-term outcome in Mexican patients with first-ever IS
secondary to atherosclerotic carotid occlusion.
Methods: We retrospectively analyzed the prospective data included in our Database of consecutive
patients with IS secondary to atherosclerotic carotid occlusion. The diagnosis was confirmed with at
least two of the following imaging methods: Doppler, angiography, computed angiotomography (aCT) or magnetic angioresonance (a-MRI). Patients were prospectively followed-up for five years.
Patient clinical status was assessed by modified Rankin scale (mRs) at the end of the follow-up.
Results: A total of 47 patients were analyzed (mean age 64.2±11 years, range from 35 to 84 years;
38 [80%] men and 9 [19%] women). The most common vascular risk factors were smoking 27
(57%), hypertension 23 (48.9%), hypercholesterolemia 14 (29.8%), diabetes 12 (25.5%), alcoholism
11 (23.4%) and obesity 8 (17%).
In all patients diagnosis was made with Doppler and confirmed with angiography in 27 (57%), A-CT
in 15 (32%) and A-MRI in15 (32%).
During a mean follow-up of 46 months (range 0 -204): 10 (21%) patients died (4 in the acute phase,
2 after 6 months, and 4 in the long-term follow-up). A total of 25 (53%) had a poor outcome (mRs
3-5). We observed 11 (23%) of recurrence.
Conclusion: High mortality and bad functional outcome were observed in this long-term follow-up
series of patients with IS secondary to carotid occlusion. The most common vascular risk factor associated was smoking, hypertension and hypercholesterolemia.
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Change in incidence of subaracnoid haemorrhage from 1999 to 2011 in the northern region of
Portugal
R. Felgueiras1, R. Magalhães2, M.C. Silva3, M.R. Silva4, I. Matos5, C. Branco6, M. Veloso7, M.
Freijo8, J. Poço9, M. Correia10,
on behalf of ACIN2 Investigators group
Serviço de Neurologia, Hospital de Santo António - Centro Hospitalar do Porto, PORTO,
PORTUGAL1, UNIFAI, Instituto de Ciências Biomédicas de Abel Salazar, Universidade do Porto,
PORTO, PORTUGAL2, UNIFAI, Instituto de Ciências Biomédicas de Abel Salazar, Universidade
do Porto, PORTO, PORTUGAL3, Serviço de Neurologia, Hospital de São Pedro - Centro Hospitalar
de Trás-os-Montes e Alto Douro, VILA REAL, PORTUGAL4, Serviço de Neurologia, Hospital de
Mirandela - Centro Hospitalar do Nordeste, MIRANDELA, PORTUGAL5, Serviço de Neurologia,
Hospital de Santo António - Centro Hospitalar do Porto, PORTO, PORTUGAL6, Serviço de Neurologia, Hospital Santos Silva - Centro Hospitalar Vila Nova de Gaia/Espinho, VILA NOVA DE
GAIA, PORTUGAL7, Serviço de Neurologia, Hospital de Mirandela - Centro Hospitalar do Nordeste, MIRANDELA, PORTUGAL8, Serviço de Neurologia, Hospital de Mirandela - Centro Hospitalar do Nordeste, MIRANDELA, PORTUGAL9,
Serviço de Neurologia, Hospital de Santo António - Centro Hospitalar do Porto, PORTO, PORTUGAL10
Background: One decade after the first community-based prospective incidence study, we intend
to describe current trends in the incidence and short-term prognosis of subarachnoid haemorrhage
(SAH) in northern Portugal.
Methods: Data from the second prospective community-based study are presented and compared
to the first one. All suspect first-ever-in-a-lifetime stroke occurring between October 2009 and September 2011 in about 240,000 residents were entered into a stroke registry. Based on standard definitions, both hot and cold pursuit sources of information were used for case ascertainment. Patients
were observed at onset and at three months.
Results: A total of 30 patients were included, half of them were man compared with 78.3% in the
first study (p<0.04) and the average age increased from 60 to 63 years (p>0.5). The overall crude annual incidence rate decreased from 9.3/100000 (95%CI, 5.9-14.0) to 6.3/100000 (95%CI, 4.2-8.9),
and after standardization to the European population from 7.3 (95%CI, 4.3-11.6) to 4.5 (95%CI, 2.96.9). The age-specific incidence rates were stable or lower than in the first study, with the previous
peak at 65-74 years (29/100000) shifting for the 74-85 years (21/100000). The highest values for
those 85 years or older were stable (37.3 and 36.6/100000), but there was an increase in the oldest
women, from 26 to 41/100000. Case-fatality at 28 days decreased from 30.4% (95%CI, 15.6-50.9)
to 23.3% (95%CI, 11.8-40.9).
Conclusion: Compared to other studies in European countries the incidence of SAH in Portugal is
one of the lowest after the decrease in the last decade. The age-sex incidence pattern is changing,
mainly by the increase in incidence in the oldest women. Despite being now more common among
the oldest, the short-term prognosis remained stable in the last decade.
Supported by FCT/FEDER project PIC/IC/82858/2007
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Behavioral factors rather than risk diseases may be responsible for younger age at stroke onset in socioeconomically deprived regions within one city: the Budapest Districts 8-12 Project
D. Bereczki1, I. Vastagh2, A. Kéri3, A. Majoros4, K.L. Kovács5, A. Ajtay6, Z. Laki7, B. Gunda8, K.
Erdei9, L. Lenti10, Z. Dános11, A. Folyovich12
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The proportion and characteristics of non stroke admission to an acute stroke unit.
P. I. ELOFUKE1, R. CLARKE2, D. HUNTER3, O. Dziewieck4, J. REID5
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Budapest, HUNGARY4, Department of Neurology, Semmelweis University, Budapest, HUNGABACKGROUND
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RY , Department of Neurology, Semmelweis University, Budapest, HUNGARY , Department of
Non stroke (NS) diagnoses represent a significant proportion of suspected strokes admitted to acute
7
Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY , Department of Neurology,
stroke units. The need to rapidly assess patients with suspected acute ischemic stroke to identify
8
Semmelweis University, Budapest, HUNGARY , Department of Neurology and Stroke, Szent János those eligible for thrombolysis may increase the rate of NS diagnosis.
Hospital, Budapest, HUNGARY9,
This study aimed to assess rate and characteristics of NS diagnosis in a tertiary care acute stroke unit
Department of Neurology, Semmelweis University, Budapest, HUNGARY10, Department of Neuand the implication for stroke training.
11
rology and Stroke, Szent János Hospital, Budapest, HUNGARY , Department of Neurology and
METHOD
12
Stroke, Szent János Hospital, Budapest, HUNGARY
The discharge database of the acute stroke unit, Aberdeen Royal Infirmary was retrospectively interrogated for data on all admissions between July 2011 and August 2012. Demographics, length
Background: poverty is known to be associated with younger age at stroke onset and higher rate of
of hospital stay, final diagnosis, hypertension, cholesterol, AF, smoking status, discharge modified
intracerebral hemorrhage. The reasons for this observation is not clear, especially in countries with
rankin and destination were recorded.
universal healthcare systems where access to healthcare theoretically does not depend on income.
Patients with uncertain diagnosis were classified as non stroke.
In the current analysis of the Budapest Districts 8-12 Project we compare risk factor distribution in
RESULTS
stroke patients of a wealthy and a poor neighborhood of one city.
81/637 NS admissions were identified (13%).
Methods: based on hospital discharge reports for reimbursement to the National Health Insurance
Compared with stroke/TIA group, NS patients were significantly younger (61yrs Vs. 72yrs,
Fund, the provider of universal healthcare access for the population of Hungary, we identified all
p<0.0001); had shorter hospital length of stay (3 Vs. 9 days, p<0.0001);less disabled (discharge
patients hospitalized for stroke in year 2007 who had their permanent residence by postal code in ei- mRS 0 Vs. 2 p<0.0001); more likely to be discharged home (90% Vs 38% P<0.0001) and are less
ther District 8 (ranking last in income of the 23 Budapest districts) or District 12 (ranking 2nd). The likely to be in AF (7.8% Vs. 24.7% p<0.001).
GP of the patients were identified by the NHIF database, and an anonymized database was estabThere was no difference in smoking status, serum cholesterol and blood pressure.
lished. The GPs were interviewed and were asked to fill in a questionnaire keeping the anonymity of 3/81 (3.7%) patients with NS diagnosis received thrombolysis with no adverse consequences.
the patients. Risk factor distribution was analyzed based on these forms.
Common NS diagnoses were migraine (25%), functional neurological disorder (18.5%), seizure
Results: Intensity of primary care (inhabitants per GP) was similar in the 2 the districts.
(11%), brain tumours (7.4%) and syncope (3.4%). The diagnosis was uncertain in 10/81 cases
Except for diabetes (p=0.04), there was no difference between stroke patients of the 2 districts in the (12%). 55% of NS diagnoses are neurological conditions.
prevalence of stroke risk diseases (hypertension, atrial fibrillation, other heart disease, peripheral ar- CONCLUSION
terial disease and previous stroke or TIA). In contrast, smoking, heavy smoking, alcohol dependence Non stroke diagnosis made up 13% of suspected stroke admitted to the acute stroke unit. They are
and non- or nonregularly treated hypertension were significantly more frequent among stroke payounger and have better discharge outcome. Neurological conditions make up over a half the ditients of the poor neighborhood (p<0.01 for all).
agnoses mimicking stroke. Experience in neurology should be proportionately represented in the
Conclusion: equal availability does not mean equal use and efficacy of primary healthcare in poor
stroke training curriculum.
and wealthy regions. Less efficient hypertension care associated with higher prevalence of life style
stroke risk factors may at least partly explain the younger age at stroke onset in less wealthy districts
even within one city.
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Variation in stroke outcome across geographical regions: data from the ‘Efficacy of Nitric Oxide in Stroke’ (ENOS) trial
P.M.W Bath1, A Houlton2, K Krishnan3, S Ellender4, T Payne5, N Sprigg6
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Division of Stroke, Nottingham, UNITED KINGDOM3, University of Nottingham, Division of
Stroke, Nottingham, UNITED KINGDOM4, University of Nottingham, Division of Stroke, Nottingham, UNITED KINGDOM5, University of Nottingham, Division of Stroke, Nottingham, UNITED
KINGDOM6
Background: Stroke outcomes have shown previously to vary widely around the world. We assess
whether such variation continues to be present.
Methods: Data from the on-going ENOS trial were assessed, these including 3556 participants recruited from 7 geographical regions (Africa, north America, south Asia, south-east Asia, Australasia,
Europe and UK). Functional outcome (modified Rankin Scale, mRS >2) and mortality at day 90
were compared across regions relative to the UK using logistic regression with adjustment for baseline clinical covariates alone (age, sex, pre-stroke mRS, diabetes, IHD, AF, hypertension, systolic
BP, severity, stroke type, TACS syndrome, time to randomisation, year of randomisation), and then
in combination with treatment factors (admission to acute stroke unit, alteplase, physiotherapy, occupational therapy, speech/language therapy, antithrombotic, lipid lowering, antihypertensive).
Results: 69% of patients came from the UK. In unadjusted analysis, mRS varied significantly by region (p=<0.0001) with the best outcome in SE Asia. Similarly, death rates varied significantly with
the lowest rate also in SE Asia. Functional outcome was better in all regions, except N America,
relative to the UK when adjusted for clinical +/- treatment factors. Death varied between the regions
when adjusted for clinical +/- treatment factors.
Conclusion: Variation in outcome after stroke continues to be present, even after adjustment for clinical and treatment factors. However, the discrepancy between findings for functional outcome and
death suggest that interpretation of the meaning of mRS scores may still vary geographically.
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Variations in stroke care and outcome up to One Year After Stroke in Six European Populations: The European Register of Stroke (EROS) Investigators
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UNITED KINGDOM10, Division of Clinical Neurosciences, Western General Hospital,, Edinburgh,
UNITED KINGDOM11, King’s College London, London, UNITED KINGDOM12, King’s College
London, London, UNITED KINGDOM13, , London14
Background: Although there are reports of variations in the processes of stroke care and outcomes
internationally, appropriate adjustment for confounding factors to improve the interpretation of these
variations is rarely achieved. We aim to investigate variations in post-acute stroke care and to explore the associations of these with Activities of Daily Living (ADL) and health-related quality of
life (HRQoL) at 3 and 12 months after stroke.
Methods: Data were obtained from six population stroke registers: France; Lithuania; UK; Spain;
Poland, and Italy between 2004 and 2006. We examined the Organised Care Index (OCI) for acute
care and post discharge access to general practitioner (GP), hospital doctor, community nurse and
therapists. Outcomes: the physical component summary (PCS) and the mental component summary (MCS) of SF-12, and ADL dependency. Mixed effect regression models were used to investigate
variations and multivariable relations.
Results: We studied 1388 one year stroke survivors; mean age 69.1 (SD: 13.1) and 52.6% were females. Wide variations in case-mix, processes of care, and outcomes were found. Access to highest
OCI level vary widely, range (26% - 63.4%). Overall 38.5% have some ADL dependency; 11.2%
were seen by physiotherapist (PT), range (0.4% - 34.8); 54.3% were seen by a GP, range (40.8% 80.2%) at one year after stroke. Mean predicted PCS range was (37.3(se: 0.4) to 43.6 (se: 0.9)), and
MCS (39.0 (se, 0.5) to 52.9 (se, 0.5)) after adjustments for case mix, socio- demographic factors,
post- acute care, OCI and interactions. PCS predictors were age, arm power, ability to walk, and incontinence, while MCS predictors were the verbal components of Glasgow Coma Scale (GCS) and
incontinence.
Conclusions: Wide variations in ADL dependency and HRQoL were identified but not fully explained by adjustments for severity, and care. Wide variations in pre and post discharge care were
found and populations with very low access to care were identified.
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Change in incidence of intracerebral haemorrhage in urban and rural northern Portugal,
from 1999 to 2011: a population-based study
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MORTALITY AFTER THROMBECTOMY. IS IT A BAD SELECTION OR A TREATMENT FAILURE?
P. Cardona1, H. Quesada2, L. Cano3, L. Aja4, P. Mora5, MA De Miquel6, R Barranco7, S. Aixut8, A.
Escrig9, F. Rubio10

Background: One decade ago stroke incidence in Portugal was higher than in most Western European countries. The objective of this study is to know how much it has been achieved in the incidence
and short term prognosis of primary intracerebral haemorrhages (PICH) from 1999 to 2011 in urban
and rural areas.
Methods: All suspect first-ever-in-a-lifetime stroke occurring between October 2009 and September
2011 in 46775 residents in rural areas and 193349 residing in the city of Porto were registered and
are compared to those ascertained in the 1998-2000 study. Based on standard definitions, both hot
and cold pursuit sources of information were used for case ascertainment. Patients were observed at
onset and at three months.
Results: During a 24-month period, 115 patients with a first-ever PICH, 27 in rural and 88 in urban
areas were registered. The first PICH happens on average 4 years after (67 and 71 years) in the city
and 6 years in rural areas (67 and 74 years). There was a decrease in the annual incidence rate of
PICH per 100000, from 45 (95%CI, 37-53) to 24 (95%CI, 20-28), and from 33 to 16 after standardization to the European population. In the rural population the incidence dropped from 44/100000
(95%CI, 31-62) to 29 (95%CI, 19-42) and in the urban population from 45/100000 (95%CI, 3657) to 23 (95%CI, 18-28). Age-specific incidence decreased following similar patterns in rural and
urban populations, reaching a relative reduction of 75.7% in urban populations aged 55-64 years.
Case-fatality at 28 days decreased from 30.6% (95%CI, 22.8-39.7) to 28.7% (95%CI, 21.2-37.6 )
and from 33.3 to 22.7% in urban patients; in rural patients increased from 24.2 to 48.1%.
Conclusion: The incidence and case-fatality of PICH decreased ten years apart, in particular in urban
populations. The ageing of patients in rural areas could be responsible for their high case-fatality.
Supported by FCT/FEDER project PIC/IC/82858/2007

Background: Treatment of cerebral vascular occlusion by using devices to restore circulation improves the success of recanalization and clinical outcome. In our experience neurointerventional
treatment have good results when they are caused by large vessel occlusions (good outcome >50%
of patients). However mortality represents a fifth part of patients treated.
Methods: We studied 213 consecutive patients treated with neurointerventional treatments (stent-retrieval) with vascular occlusion in our comprehensive stroke center, from January 2010 to November 2012. We analyze patients who died compared with the group of patients alive. We review
mortality associated to age, stroke location, basal NIH score, ASPECT score, basal mRS, successful
recanalization (TICI 2b-3), symptomatic cerebral hemorrhage (SICH) and other epidemiological
variables.
Results: Thirty-six patients died (18% mRS 6 at 3 months). Their basal mRS 0-1 was 78% and median NIHSS 20. Mean age in this group was significant higher than alive patients (76 vs 65 years).
If we compare patients dead with alive, vertebrovasilar/TICA occlusions and ASPECTS<9 were
variables associated to high mortality (52% vs 24%, and 41% vs 17%; p< 0.001). Successful recanalitzation rate was achieved in 47% of dead patients (TICI 2b-3) vs 80% in patients alive. Principal causes of death were SICH 33%, massive infarcts24%, lung infections 25% and other systemic
complications. Twenty-five percent of patients had a delayed death between 1-3 months after treatment.
Conclusions: It is feasible and reasonably safe to continue using neurointerventional treatment in
severe strokes associated to extensive strokes. But several selection criteria as vertebrobasilar/TICA
strokes, elderly patients and ASPECTS<9 have a higher mortality. However the poor results of conservative treatment in this group of patients may justify the compassionate use of thrombectomy.
New devices could improve the percentage of successful recanalization.

Bellvitge University Hospital. Department of Neurology, Hospitalet de Llobregat, SPAIN1,
Bellvitge University Hospital. Department of Neurology, Hospitalet de Llobregat, SPAIN2, Department of Neurology. Hospital Universitari Bellvitge. IDIBELL. Barcelona, Hospitalet de Llobregat,
SPAIN3, Department of Neuroradiology. Bellvitge University Hospital. IDIBELL. Barcelona, Hospitalet de Llobregat, SPAIN4, Department of Neuroradiology. Bellvitge University Hospital. Barcelona, Hospitalet de Llobregat, 5, Department of Neuroradiology. Bellvitge University Hospital.
Barcelona, Hospitalet de Llobregat, SPAIN6, Department of Neuroradiology. Bellvitge University
Hospital. Barcelona, Hospitalet de Llobregat, SPAIN7, Department of Neuroradiology. Bellvitge
University Hospital. Barcelona, Hospitalet de Llobregat, SPAIN8, Parc Sanitari Sant Joan de Deu.
Department of Neuroradiology, Sant Boi, SPAIN9,Department of Neurology. Hospital Universitari
Bellvitge. IDIBELL. Barcelona, Hospitalet de Llobregat, SPAIN10
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Plasma HDL as a Predictor of Aspirin Resistance in Stroke Patients: A Cross-Sectional Single
Centre Study
S. Azmin1, R. Sahathevan2, R. Rabani3, W.Y. Nafisah4, H.J. Tan5, B.B. Hamidon6, S.A. Shamsul7,
M.I. Norlinah8

528 Epidemiology of stroke
Comparison of outcomes between acute ischaemic stroke and transient ischaemic attack: data
from the ‘Triple Antiplatelets for Reducing Dependency after Ischaemic Stroke’ (TARDIS) trial
P.M.W Bath1, A Houlton2, K Krishnan3, M Adrian4, N Sprigg5

Department of Medicine, UKM Medical Centre, Kuala Lumpur, MALAYSIA1, Department of
Medicine, UKM Medical Centre, Kuala Lumpur, MALAYSIA2, Department of Medicine, UKM
Medical Centre, Kuala Lumpur, MALAYSIA3, Department of Medicine, UKM Medical Centre,
Kuala Lumpur, MALAYSIA4, Department of Medicine, UKM Medical Centre, Kuala Lumpur, MALAYSIA5, Department of Medicine, Faculty of Medicine & Health Science, Universiti Putra Malaysia, Serdang, MALAYSIA6, Department of Public Health, UKM Medical Centre, Kuala Lumpur,
MALAYSIA7, Department of Medicine, UKM Medical Centre, Kuala Lumpur, MALAYSIA8

University of Nottingham, Division of Stroke, Nottingham, UNITED KINGDOM1, University
of Nottingham, Division of Stroke, Nottingham, UNITED KINGDOM2, University of Nottingham,
Division of Stroke, Nottingham, UNITED KINGDOM3, University of Nottingham, Division of
Stroke, Nottingham, UNITED KINGDOM4, University of Nottingham, Division of Stroke, Nottingham, UNITED KINGDOM5

Background: Patients with TIA (time definition) are expected to have a better outcome and return to
normal as compared with ischaemic stroke. We compared baseline characteristics and outcomes for
Background: Aspirin use is known to reduce the recurrence of stroke. However, the clinical response stroke and TIA patients in the UK.
to aspirin has been mixed. A plausible explanation for this may be resistance to the effects of aspiMethods: Data from 992 participants (stroke 610, TIA 382) randomised to the on-going TARDIS
rin. The causes of aspirin resistance are manifold and multi-factorial. We conducted a study to intrial (which compares short-term intensive vs guideline antiplatelet therapy) were assessed. Outvestigate inherent factors that may predispose towards aspirin resistance in a cohort of aspirin naive comes at day 90 included dependency (modified Rankin Scale, mRS), disability (Barthel Index, BI),
stroke patients.
cognitive (t-MMSE, TICS-M), quality of life (EQ-5D), mood (Zung depression scale, ZDS) and reMethods: This was a cross-sectional, observational study conducted on patients admitted to our cen- currence (stroke). Unadjusted and adjusted (age, sex, time since event, previous stroke) comparisons
tre with an acute stroke. Fifty consecutive patients were tested for biochemical aspirin resistance us- (logistic regression, odds ratio [OR] and 95% confidence intervals [95% CI] relative to TIA, signifiing Multiplate platelet analyser after 5 doses of aspirin, corresponding to a total dose of 900mg.
cant results in bold) were made.
Results: Aspirin resistance was present in 14% of our patients. There was an inverse relationship
Results: Although TIA patients had a better outcome than those with stroke, many did not have norbetween the presence of aspirin resistance and plasma HDL levels (r=-0.394; p=0.005). No relation- mal scores by day 90. Following adjustment, significant difference remained for mRS, BI, t-MMSE,
ship was observed between aspirin resistance and total cholesterol, triglycerides, LDL, HbA1c, ALT, TICS-M and EQ-5D by day 90. There was no significant difference in recurrence rates or mood
ALP, urea and creatinine levels. There were no significant differences in demographic profiles or
score between TIA and stroke patients.
smoking status between the aspirin-resistant and non-aspirin-resistant groups.
Conclusion: Although outcome after TIA is better than stroke, many patients do not make a full reConclusions: The prevalence of biochemical aspirin resistance among our patients was 14%. Our re- covery. TIA patients may need monitoring of functional outcome, cognition (and mood) to ensure
sults indicate that a lower HDL level is associated with biochemical aspirin resistance. This may in- that they receive support where necessary.
crease platelet aggregation and consequently increase the risk of recurrent stroke. The clinical impliUnadjusted
cations for aspirin resistance are far-reaching. Any evidence that correctable factors may negatively
TIA
Stroke
Adjusted
influence the action of aspirin warrants further investigation.
OR (95%
n (%)
n (%)
OR (95% CI)
CI)
0.37 (0.26,
0.35(0.25,
70 (20.3) 228 (41.8)
mRS >1
0.49)
0.49)
0.70 (0.52,
0.79
MMSE <16 187 (54.4) 328 (60.1)
0.95)
(0.6,1.04)
0.74 (0.57,
0.65 (0.48,
TICS-M <35 183 (53.2) 330 (60.4)
0.98)
0.89)
0.59 (0.45,
0.57 (0.42,
EQ-5D <0.8 171 (49.7) 342 (62.6)
0.77)
0.77)
0.60 (0.43,
0.60 (0.42,
66 (19.2) 155 (28.4)
BI <90
0.83)
0.85)
0.80
0.82 (0.61,
ZDS >17
122 (35.5) 222 (40.7)
(0.61,1.10)
1.12)
0.98 (0.46,
0.74 (0.33,
Recurrence
11 (2.9)
18 (3.0)
2.10)
1.67)
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ETIOLOGIC AND PROGNOSTIC STUDY OF YOUNG ISCHEMIC STROKE IN ALGERIA Sex differences in nutritional habits in patients with ischemic stroke
A.S. FEKRAOUI1, F. SERRADJ2, A. M’ZAHEM3, I. BOUMAZA4, A HAMRI5
A. Rodríguez-Campello1, J. Jiménez Conde2, E. Cuadrado Godia3, A. Ois4, E. Giralt5, C. Soriano
Tárraga6, A. Puig Pijoan7, G. Romeral8, E. Muiño9, I. Navalpotro10, J. Roquer11
LABORATOIRE DE BIOLOGIE ET DE GENETIQUE MOLECULAIRE- CENTRE HOSPITALO-UNIVERSITAIRE BENBADIS, CONSTANTINE, ALGERIA1, CENTRE HOSStroke Unit. NEUVAS. Hospital del Mar, Barcelona, SPAIN1, Hospital del Mar, Barcelona,
PITALO-UNIVERSITAIRE BENBADIS, CONSTANTINE, ALGERIA2, LABORATOIRE DE
SPAIN2, Hospital del Mar, Barcelona, 3, Hospital del Mar, Barcelona, 4, Hospital del Mar, BarceBIOLOGIE ET DE GENETIQUE MOLECULAIRE- CENTRE HOSPITALO-UNIVERSITAIRE
lona, 5, Hospital del Mar, Barcelona, 6, Hospital del Mar, Barcelona, 7, Hospital del Mar, BarceloBENBADIS, CONSTANTINE, ALGERIA3, HOPITAL MOHAMED BOUDIAF OUM-ELna, 8, Hospital del Mar, Barcelona, 9,Hospital del Mar, Barcelona, 10, Hospital del Mar, Barcelona,
BAOUAQUI, OUM-ELBAOUAQUI, ALGERIA4, LABORATOIRE DE BIOLOGIE ET DE GESPAIN11
NETIQUE MOLECULAIRE- CENTRE HOSPITALO-UNIVERSITAIRE BENBADIS, CONSTANTINE, ALGERIA5
Background: Diet may influence stroke risk via several mechanisms, but the optimal dietary habits
for stroke prevention are not well established. Previous studies suggest that the relationship between
BACKGROUND AND PURPOSE: Ischemic stroke in young adults is relatively rare. Cervical ardiet and stroke is different in men and women. The aim of our study is to establish if there are nutritery dissection is the most frequently etiology; however, from 25 at 40% of ischemic stroke in young tional differences between sexes in patients with acute ischemic stroke (AIS).
remain without definite causes. This study investigated the etiologic and prognostic of young ischMaterial and methods: Descriptive, prospective study about dietary habits in patients admitted with
emic stroke in the east of Algeria. METHODS: A retrospective and prospective observational study AIS. A previously validated nutritional food frequency questionnaire was administered. Anthropoconducted at the neurology department of the University Hospital in Constantine.391 patients aged
metric data, vascular risk factors, caloric intake and diet nutrients (macronutrients, different types of
between 16 and 50y hospitalized between 1 /1/ 2003 and 6/ 30/ 2011. Criterions for inclusion were
lipids, sodium, fiber and bifidus) were analyzed. Type of food processing is also analyzed. Intention
confirmed ischemic stroke by neuroimaging and age> 15 and ≤ 50 years. An exhaustive exploration to follow a healthy diet was also assessed.
etiologic was achieving. We study the etiologies according to TOAST classification. Admission NI- Results: 300 patients from 2009-2011. Mean age 74±12.2 (higher in women, 77.7vs70.6,p<0.0001).
HSS, and Mortality at one month was noted. RESULTS: Our cohort has 228femmes and 163 men
53.7% were male. Males were more smokers (37.8vs7.3%,p<0.0001), drinkers
with an average age at 41, 25 years. The main risk factors found are tobacco 17.62%, hypertension
(35.3vs4.8%,p<0.0001) and less hypertension (61.5vs78.1,p=0.002) than women. More obesity was
15.06%, migraine7.77% and diabetes in 7.51% .The cardiac causes are the first etiologies found
observed in women (37.5vs22.8,p=0.008).
with 23.53% followed by cervical artery dissection 12.80%. Lacunars are the third cause of ischNo sex differences were seen in caloric intake, nutrients or food processing.
emic stroke with 12.27%, atherosclerosis in 7.16%.34.78% of stroke is undetermined cause. The
Women have more intention to follow healthy habits. They showed higher intention to eat fruits
average NIHSS was 6.6, mortality was 8.44%. 8.44% had at least one seizure during their hospital(p<0.0001;OR 2.2), vegetables (p<0.0001;OR 2) and whole foods (p=0.01;OR 1.5) and to reduce
ization. DISCUSSION AND COMMENTS: A female predominance, the sex ratio M / F = 0.71. The salt intake (p=0.01;OR 1.4) and fat (p=0.001;OR 1.7) than men.
cardiac causes are the most found, especially the myocardial infarction 7.93% and valvulopathies
Conclusion: In our study, we found no significant nutritional differences between sexes. Regarding
7.16%. CAD is the second cause. High frequency of lacunars stroke may be explained by the inconsumer habits concerning a healthy diet as recommended by different guidelines for the prevencrease of incidence of major vascular risk factors such as hypertension, smoking and diabetes in our tion of stroke, women are more aware to maintain healthy eating habits, despite having a higher
population. The ischemic stroke young recruited in this series are moderately severe, with an averprevalence of obesity than men.
age NIHSS = 6.6. The mortality is also higher than in the similar study CONCLUSION: Our study
found that the main etiologies of ischemic stroke in Young’s Algerians are the embolic heart disease,
cervical artery dissection and lacunars. While over a third remains without a known cause, hence the
necessity to push the explorations to identify the etiology.
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Results of three-year-old research of the stroke epidemiology by the territorially populational
register method in the Russian Federation, 2009-2011 years.
O.A. Klochhina1, L.V. Stachovskay2
Russian National Research Medical University by N.I. Pirogov, Moscow, RUSSIAN FEDERATION1, Russian National Research Medical University by N.I. Pirogov, Moscow, RUSSIAN FEDERATION2
Stroke stays one of serious medical, social and state problems because of high parameters stroke incidence, mortality and case fatality.
Background and purposes: Study of epidemiological stroke parameters in the Russian Federation in
2009-2011, in order to organize treatment and acute stroke prevention.
Methods: In 2009 the large scale epidemiological stroke research project by method of territorially populational register was begun. This research is counted for 5 years, since 2009 till 2013 year.
The main stroke epidemiology parameters of 2009-2011 period are presented by stroke incidence,
mortality and case fatality. The research was executed with the Register method. Study of epidemiological stroke indexes was conducted in open population of men and women older than 25 years in
different regions of Russia. The number of residents was 3477960 in 13 regions in 2011; 3388932
residents in 13 regions in 2010 and 1864932 residents in 10 regions in 2009.
Results: According to the European standard, standardized stroke incidence of all types was 3.83 per
1000 population for men in 2009; 4.15 in 2010; 3.75 in 2011.
For women stroke incidence of all types was 3.29 per 1000 population in 2009; 2.74 in 2010; 2.67
in 2011. According to the European standard, standardized mortality during first 28 days from the
stroke incidence beginning was 1.13 per 1000 population for men in 2009, 1.18 in 2010, 1.06 in
2011. For women mortality was 1.13 per 1000 population for women in 2009; 0.96 in 2010; 0.72
in 2011.Differences in stroke incidence parameters in various regions were brought out. Maximum
men’s and women’s stroke incidence parameters were registered in Tatarstan republic 9.28 per 1000
population for men and 5.24 for women, in accordance. Minimum stroke incidence parameters
were registered in Dagestan republic 2.20 per 1000 population for men and in Voronezhskaya oblast
1.68 per 1000 for women.
Conclusion: During three-year-old period the reliable reduction of women’s stroke incidence and
mortality parameters is mentioned. Differences of epidemiological stroke parameters in various regions are kept.
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High completeness of Brest stroke registry evidenced by source analysis and capture-recapture
method
S. Timsit1, F. Rouhart2, P. Goas3, F.M. Merrien4, A. Tirel-Badets5, I. Viakhireva-Dovganyuk6, E.
Nowak7, E. Le Cadet-Woh8
CHRU Brest, INSERM CIC 0502, INSERM U1078, Brest, FRANCE1, CHRU Brest, service
de Neurologie et Unité neuro-vasculaire, Brest, FRANCE2, CHRU Brest, service de Neurologie et
Unité neuro-vasculaire, Brest, FRANCE3, CHRU Brest, service de Neurologie et Unité neuro-vasculaire, Brest, FRANCE4, CHRU Brest, service de Neurologie et Unité neuro-vasculaire, Brest,
FRANCE5, CHRU Brest, service de Neurologie et Unité neuro-vasculaire, Brest, FRANCE6, CHRU
Brest, Inserm CIC 0502, Brest, FRANCE7, CHRU Brest, service de Neurologie et Unité neuro-vasculaire, Brest, FRANCE8
Background
Population-based studies concerning stroke in France are scarce and incidence may vary according
regions and countries . The quality of a registry is related to the number of sources used to identify
patients and to its completeness.
Methods
A population-based stroke registry recorded patients aged above 15 years in a defined area corresponding to a total population of 380000 inhabitants. Hospital surveillance of admissions for stroke
included two teaching and one general hospital.
Sources: The 6 notification sources were 1) emergency wards of the three hospitals, 2) brain imaging
records from radiology units of the hospital or 3) brain imaging records from private practice radiology units; 4) neurologists and general practitioners; 5) death certificates; 6) hospital based electronic
research (ICD9) Inclusion criteria: all neurological deficits lasting at least 1 hour or resolving within
one hour but with an abnormal and clinically coherent brain imaging. Capture-recapture method was
performed on three sources for non-fatal (1, 2+3, 6) and fatal stroke (1,5, 6)). Incidence was calculated for 100 000 inhabitants.
Results
For 2008, 2009 and 2010 851, 898, 823 patients were respectively collected. The number of sources per patient was the following for the three combined years: 1 source: 23.1%; 2 sources: 36.0% 3
sources: 28.3%, 4 sources: 10.7%; 5 sources: 1.9% Capture-recapture analysis showed for combined
years completeness of 88% for non-fatal stroke, and of 91% for fatal stroke. French standardised cumulated incidence was for men: 301, 293 and 278 and for women: 208, 198 and 184 and European
standardised cumulated incidence was for men: 197, 196 and 186 and for women: 123, 126 and 113
for 2008, 2009 and 2010 respectively.
Discussion
High numbers of sources per patient as well as completeness analysis by capture-recapture method
show that Brest stroke registry is a reliable population-based stroke data bank for further epidemiological studies.
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STROKE IN BANJALUKA REGION (REPUBLIC OF SRPSKA – BiH)
S. Miljkovic1, Z. Vujkovic2, D. Racic3, V. Djajic4, S. Crncevic5, M. Djukanovic6
Clinical center Banjaluka, Banjaluka, BOSNIA-HERZEGOVINA1, Clinical center Banjaluka,
Banjaluka, BOSNIA-HERZEGOVINA2, Clinical center Banjaluka, Banjaluka, BOSNIA-HERZEGOVINA3, Clinical center Banjaluka, Banjaluka, BOSNIA-HERZEGOVINA4, Clinical center
Banjaluka, Banjaluka, BOSNIA-HERZEGOVINA5, Clinical center Banjaluka, Banjaluka, BOSNIA-HERZEGOVINA6
Stroke is sudden death of brain cells in a localized area due to inadequate blood low, which is the result of thrombosis, embolism or hemorrhage, and one of the three most common and serious diseases with high medical, emotional and socioeconomic consequences to the elderly, their families and
health care system.
During the 2012 year we have made prospective study to identify total number of stroke people in
Banjaluka region (Republic of Srpska capital city), with above 250000 residents.
We also investigate the most common risk factors and outcome of our patients. For this purpose we
first created stroke register for our center where we enetered demographic data, risk factors, type of
stroke, diagnostic methods, NIHSS score, Rankin score on admission and release.
Results: We registered 1533 stroke patients in one year period of study (2012), 790 male (51,53%) i
743 female (48,47%). There was 82,25% ischemic stroke and 17,75% hemorrhagic. Letality was 37,
44 %; 33,92% for male and 41,18% for female, and 26,24% for ishemic stroke and 43,75% for hemorrhagic stroke.
The most common risk factors were hypercholesterolaemia (84,08% of our patients had a high level
of cholesterol) than hypertension 74,88%, hypertrigliceridaemia 30,47%, smoking 29,49%, atrial fibrilation 24,85%, alcohol consumption 21,86%.
We also measured outcome of survived stroke patients through Rankin scale and we found 20,83%
in Rankin 0, 8,48% in Rankin 2, 15,07% in Rankin 2, 16,55 in Rankin 3, 21,05% in Rankin 4 and
18,02 in Rankin 5.
This study has showed that stroke is one of the biggest health problem in our community with high
rate of letality and high degree od disability also. Analysis of risk factors telling us that we should
work more intensively to reduce them (first to reduce hypertension and than to change eating habits
and increase physical activity in order to reduce level of holesterol and finaly encourage people to
stop smoking).

534 Epidemiology of stroke
The Age of Uncertainty: Identifying differences in best practice indicators between young and
older patients with stroke in the Canadian National Stroke Audit
R. Swartz1, T.L. Green2, J. Fang3, M. Lindsay4
Sunnybrook Health Sciences Cente, University of Toronto, Toronto, CANADA1, University of
Calgary, Calgary, CANADA2, Institute for Clinical Evaluative Sciences, Toronto, CANADA3, Canadian Stroke Network, University of Toronto, Toronto, CANADA4
Background: In young adults with neurological symptoms, especially those from 18 to 45 years,
stroke is often not an early diagnostic consideration. The diagnosis may be missed, or treatments delayed. Conversely, some younger patients may be treated more aggressively than older patients. This
project investigates differences in stroke best practices between younger and older stroke patients.
Methods: A sub-analysis of the Canadian Stroke Audit data was performed. Dataset included 39,690
cases for the 2008-09 fiscal year. Descriptive and inferential analysis were conducted to look at selected best practice guideline process of care and compare patterns between stroke patients aged 18
to 44 years and 45 years and older.
Results: There was no difference in the proportion of patients receiving a CT-scan within 25 minutes or 24 hours. The proportion of patients receiving tPA was similar, but more young patients received IA tPA (18.6% vs. 4.1%). Door-to-needle times were not different, but more young patients
were treated after 4 hours. More young patients were admitted to a stroke unit (29.5% vs. 20%,
p<0.0001). There was no difference in length of stay, or in patients discharged on antithrombotics;
however, fewer younger patients were discharged on lipid lowering and anti-hypertensive treatments. Discharge destinations differed significantly: more young patients went home, but fewer
went to rehabilitation or long-term/complex care.
Conclusions: There does not appear to be a systemic bias suggesting delays in diagnosis or treatment of hyperacute stroke in young patients. Younger patients are more likely to receive aggressive
treatments including tPA outside the time window, intra-arterial tPA and stroke unit care, but may be
less likely to receive risk modifying treatments in hospital (swallowing screening) or on discharge
(lipid or hypertensive treatments). Stroke services must be adaptable to address unique needs and
challenges of this stroke population.
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Trends in Activities of Daily Living (ADL) among Stroke Survivors: Analysis from the South
London Stroke Register 1995-2011
K. Chattopadhyay1, A. Douiri2, A. Sheldenkar3, A.G. Rudd4, C.D.A. Wolfe5, R Chen6
Division of Health and Social Care Research, King’s College London, London, UNITED
KINGDOM1, Division of Health and Social Care Research, King’s College London, London,
UNITED KINGDOM2, Division of Health and Social Care Research, King’s College London,
London, UNITED KINGDOM3, Division of Health & Social Care Research, King’s College London;Department of Elderly Care, St Thomas’ Hospital, Guy’s&StThomas’ NHS Foundation Trust,
London, UNITED KINGDOM4, Division of Health and Social Care Research, King’s College London; NIHR Biomedical Research Centre, Guy’s and St. Thomas’ NHS Foundation Trust, London,
UNITED KINGDOM5, Division of Health and Social Care Research, King’s College London, London, UNITED KINGDOM6
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Epidemiology of stroke in Stavropol region of the Russian Federation
M. D. Bogatiryova1, O.A. Кlochihina, L.V. Stakhovskay3
The Russian National Research Medical University named after N.I. Pirogov, Moscow, RUSSIAN FEDERATION1, The Russian National Research Medical University named after N.I. Pirogov, Moscow, RUSSIAN FEDERATION2, The Russian National Research Medical University
named after N.I. Pirogov, Moscow, RUSSIAN FEDERATION3

Cerebrovascular diseases is an actual medical and social problem in Stavropol region.
Background and purposes: Since 2007 the program “Improvement of medical health care for cerebrovascular disease patients” has been introduced and has been working in Stavropol region. The
aim of the work was to show results of the feasible program.
Methods: The stroke research was held by the method Stroke Register in according to the program
“Improvement of medical health care for cerebrovascular disease patients” in Stavropol region in
Background National and international acute stroke care guidelines came into effect during the last
2009-2010. This research was held in industrial district of the city Stavropol with the population of
decade to improve outcomes after stroke but their impact on activities of daily living (ADL) im182407 citizens. Epidemiological stroke parameters were counted in accordance with clinical diagprovement over time is not known. To the best of knowledge, no study has examined post-stroke
nosis of neurologists.
ADL trends over time.
Results: Incidence of stroke was 4.31 per 1 000 population in 2010. It is higher than in 2009 (3.14
Methods Data from the South London Stroke Register were analysed from 1995 to 2011. At 3
per 1000). Probably, the increase of incidence of stroke rate is connected with the stroke diagnosis
months and 1 year post-stroke, basic and instrumental ADL were measured using Barthel Index
improvement. Incidence of stroke rate was higher for men (4.43 per 1000) then for women
(poor outcome score<15) and Frenchay Activities Index (poor outcome score<=15), respectively.
(4.10 per 1 000) in 2010. High stroke incidence parameters were registered for men and women oldTrends in poor ADL over time were examined using logistic regression analyses, after adjusting for er aged groups. Among patients older than 70 stroke incidence index was 24.49 per 1000 in 2009
socio-demographics, pre-stroke risk factors, stroke subtype, stroke severity and processes of acute
and 25.61 per 1000 in 2010. It should be noted that Stavropol region differs from other Russian Fedstroke care. We also examined these trends in different socio-economic groups.
eration’s regions by the most of the population older than 70.
Results At 3 months post-stroke, the prevalence of poor basic ADL reduced significantly from
Despite of sickness rate increase, decrease of stroke mortality rate among men and women is no33.4% in 1995-1998 to 25.1% in 2008-2011 (trend p<0.001) and poor instrumental ADL declined
ticed. Mortality rate was 1.93 per 1000 in 2009; 1.86 per 1000 in 2010.
significantly from 59.8% to 53.1% (trend p=0.005). The corresponding figures at 1 year were: from The stroke mortality rate for women was higher (2.05 per 1000) than for men ( 1.45 per 1000) in
27.8% to 24.3% (trend p=0.001) and from 51.6% to 42.8% (trend p=0.004). At 3 months, significant 2010.
reduction in poor ADL was observed over time in the first (least deprived) and second Index of Mul- Conclusion: Results of the study “Stroke Register” in Stavropol region are suggested to make a contiple Deprivation (IMD) tertiles (trend p=0.006 and 0.001, respectively in poor basic ADL; 0.019
clusion that some positive changes have happened in the regard to stroke mortality. It may be assoand 0.047, respectively in poor instrumental ADL). At 1 year, poor basic ADL declined significantly ciated with effective implementation of the program “Improvement of medical health care for cereover time in the first and third IMD tertiles (trend p=0.002 and 0.043, respectively), whereas poor
brovascular disease patients”.
instrumental ADL reduced significantly only in the first IMD tertile (trend p=0.05).
Conclusion ADL has improved over time among stroke survivors. This may reflect the effectiveness
of acute stroke care (stroke unit care and rehabilitation). Disparities in ADL improvement still exist
in different socio-economic groups and health inequality needs to be tackled.
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Factors Associated with Mortality in Thai Stroke Patients
K. Kongbunkiat1, K. Thepsuthammarat2, N. Kasemsap3, K. Sawanyawisuth4, S. Tiamkao5
Division of Neurology, Internal Medicine Department, Faculty of Medicine, Khon Kaen University, Khon Kaen, THAILAND1, Clinical Epidemiology Unit, Faculty of Medicine, Khon Kaen
University, Khon Kaen, THAILAND2, Division of Neurology, Internal Medicine Department,
Faculty of Medicine, Khon Kaen University, Khon Kaen, THAILAND3, Division of Ambulatory
Medicine, Internal Medicine Department, Faculty of Medicine, Khon Kaen University, Khon Kaen,
THAILAND4, Division of Neurology, Internal Medicine Department, Faculty of Medicine, Khon
Kaen University, Khon Kaen, THAILAND5
Background: Cerebrovascular disease is an important cause of death and disability in Thailand.Factors associated with mortality of cerebrovascular diseases are important information tool used by
policy makers in setting strategies and improved management system.
Methods: The authors analyzed the data from adult population by using in-patients information from
the three health insurance coverage schemes in the fiscal year 2010 with 3 diseases groups as per
ICD-10 coding (G45-transient cerebral ischemic attacks and related syndromes, I61-intracerebral
hemorrhage and I63-cerebral infarction). The data were analyzed to obtain the number of patients,
number of admissions, comorbidity, complication, rate of received intravenous thrombolysis, number of hospital mortalities, mortality rates, factor associated with mortalities, expenditure in hospital
and length of hospital stays.
Results: The total number of cerebrovascular diseases on in-patients was 82,061 patients in 1 year.
The prevalence of cerebral infarction was highest of three group (122/100,000 population). Rate of
received intravenous thrombolysis was 1 %. Mortality rate was 7%. Factor associated with mortalities were septicemia, pulmonary embolism, pneumonia, myocardial infarction, status epilepticus and
congestive heart failure.The expenditure per patient was 20,740 baht (about 516 Euros), and length
of hospital stays was average 6.8 days.
Conclusion: Factor associated with mortalities was complication especially infection and rate of received intravenous thrombolysis was low.

538 Epidemiology of stroke
WHAT BARRIERS FOR A REHABILITATION CLINICAL TRIAL CAN TEACH US
ABOUT PROFILES OF PATIENTS WITH STROKE IN A DEVELOPING COUNTRY
A.B. CONFORTO1, S.M. ANJOS2, E.A. MELLO3, K.N. FERREIRO4, E.M. NAGAYA5, E.S.
MELO6, F.I. REIS7, L.G. COHEN8
HOSPITAL DAS CLÍNICAS/ UNIVERSIDADE DE SÂO PAULO E INSTITUTO DE ENSINO E PESQUISA ALBERT EINSTEIN, SÃOP AULO, BRAZIL1, HOSPITAL DAS CLINICAS - UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL2, HOSPITAL DAS CLINICAS - UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL3, HOSPITAL DAS CLINICAS
- UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL4, HOSPITAL DAS CLINICAS
- UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL5, HOSPITAL DAS CLINICAS
- UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL6, HOSPITAL DAS CLINICAS
- UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL7, HOSPITAL DAS CLINICAS UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL8
Background: Two thirds of strokes occur in low- and middle-income countries. The majority of rehabilitation studies have been performed in high-income countries. Differences between populations
of patients can impact eligibility for participation in research. Our aim was to describe reasons for
exclusion of patients from a rehabilitation clinical trial involving repetitive transcranial magnetic
stimulation (rTMS) in patients in the subacute phase after stroke, in Brazil.
Methods: Inclusion criteria: 18 to 80 years old; 5-45 days post-ischaemic stroke; contralateral hand
paresis. Exclusion criteria: previous symptomatic stroke; contraindications to rTMS; other neurologic diseases; severe chronic diseases; shoulder pain; deformity in the paretic upper limb; inability to
provide informed consent. The protocol involved daily administration of either active or sham rTMS
of the motor cortex of the unaffected hemisphere, followed by physical therapy, five days per week
over two weeks.
Results: A total of 875 patients were screened and 412 (47.1%) did not fulfill inclusion criteria. In
the remaining 52.9% of the patients, 49.4% were excluded and only 31 (3.5%) were included. The
most common reason for exclusion was history of previous stroke (41%), followed by severe chronic diseases (10%).
Conclusion: Recurrent strokes are often excluded from rehabilitation clinical trials conducted in
developed countries, and represented the main barrier for inclusion in the present study. The rate of
recurrent stroke in patients screened for this protocol was substantially higher than rates reported in
developed countries (20-30%). These results indicate that adjustments in study design, according to
local profiles of patients with stroke, would be valuable to increase external validity of rehabilitation
clinical trials in developing countries.
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How to detect previously undiagnosed diabetes in patients with acute stroke
J. Tuomilehto1, K. Matz2, M. Brainin3
Center for Vascular Prevention, Danube University Krems, Krems, AUSTRIA1, Danube University Krems, Krems, AUSTRIA2, Danube University Krems, Krems, AUSTRIA3
Background: Diabetes in acute stroke patients worsens the prognosis of the patients. A large proportion of patients with acute stroke have diabetes that was previously undiagnosed. It is unclear what
the best method to diagnose diabetes may be: fasting plasma glucose (FPG) and/or 2-hour post-challenge PG (2hPG) in an oral glucose tolerance test (OGTT) or HbA1c.
Design: This study compares findings from an OGTT (FPG and 2hPG) and HbA1c as screening
tools for undiagnosed diabetes in patients with acute stroke.
Methods: Patients hospitalised for acute stroke had FPG, 2hPG and HbA1c 4 – 21 days after admission as a screening process for an intervention study. Consecutively admitted acute stroke patients
were screened for glucose tolerance according to the standardized World Health Organization OGTT
protocol in the 1st and 2nd week after the stroke event. In addition, we measured HbA1c in these patients. The prevalence of diabetes based on FPG and 2hPG and HbA1c values was compared.
Results: Of the 238 patients, 20.2% had previously known diabetes. Of the patients without a prior diagnosis 20.3% were found to have diabetes on any one of the three criteria. According to the
OGTT results 39.1% patients had a normal glucose tolerance, 45.9 % prediabetes and 15.0% diabetes. Of the 20 patients with diabetes according to the OGTT 12 were detected by high 2hPG alone,
3 by high FPG alone and 5 had both FPG and 2hPG high. Only 8 patients diagnosed with diabetes according to high HbA1c; one had T2D also according to FPG, 3 according to 2hPG and 4 by
HbA1c alone. Thus, measuring HbA1c alone without proper glucose testing 70.4% of the cases of
diabetes by either glucose or HbA1c criteria would have remained undetected.
Conclusions: Diabetes is often unrecognised in patients with acute stroke. The sensitivity of HbA1c
compared with an OGTT to detect undiagnosed diabetes is very low. An OGTT should be performed
in all stroke patients without previous diagnosis of diabetes.

540 Epidemiology of stroke
Prevalence and Characteristics of Internal Carotid Artery Stenosis in Extreme Old Age.
B. Browne1, J.A. Harbison2, M.P. Colgan3, P. Madhavan4, S. O’Neill5, D. Moore6, Z. Martin7, K.
Boyle8
Trinity College Dublin, Dublin, IRELAND1, Trinity College Dublin, Dublin, IRELAND2, St
James’s Hospital, Dublin, IRELAND3, St James’s Hospital, Dublin, IRELAND4, St James’s Hospital, Dublin, IRELAND5, St James’s Hospital, Dublin, IRELAND6, St James’s Hospital, Dublin, IRELAND7, Adenbrookes Hospital, Cambridge, UNITED KINGDOM8
Introduction: The prevalence of Carotid stenosis is thought to increase with age but no study to date
has looked at the characteristics of Carotid disease in those in extreme old age (>90 years and older)
as these patients are rarely considered for surgery or intervention and thus infrequently scanned.
Methods: All subjects >89 years undergoing routine Carotid Ultrasound in an open access vascular
imaging service over a 5 year period were identified and the more severe level of Internal Carotid
artery Stenosis (NASCET Criteria) in either artery identified and recorded. Control populations of
subjects who had not underhad undergone scans in their 60s, 70s and 80s were also identified.
Results: 163 patients >89 years were scanned in the period, mean age 91.8 years. Some degree of
carotid stenosis was found in 98.2% of this population. Prevalence of carotid stenosis of varying
degrees in this group and younger control groups are outlined below.
Compared to a population in their 80s, the oldest age group described to date, people in their 90s
had a higher prevalence of mild carotid stenosis (maximal ICA stenosis 20-50%) (Chi Sq 14.55.
p=0.0001) and a lower prevalence of moderate, severe or occlusive disease (maximal ICA stenosis
>50%) (Chi sq 7.1 p=0.007). People in their 80s had a lower prevalence of severe or occlusive disease than those in their 70s (Chi Sq 7.2. p=0.005).
Conclusions: People of 90 years and older have a high prevalence of internal carotid stenosis but a
comparatively low prevalence of more severe disease. Prevalence of severe stenosis peaks in the 8th
Decade of life and of moderate stenosis in the 9th decade. This suggests an inverse relationship between degree of carotid stenosis and life expectancy.
Table.1
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Age

n

90s
80s
70s
60s

163
213
167
258

Maximum Degree of Internal Carotid Artery Stenosis
Minor (<20%) Mild (20-50%) Moderate (50- Severe (>70%)
70%)
1.8%
68.1%
16.6%
13.5%
8.0%
47.9%
26.3%
17.8%
1.2%
45.5%
22.8%
30.5%
10.0%
51.6%
15.9%
22.4%

London, United Kingdom 2013
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Trends in in-hospital mortality, complications and treatments of stroke over the past 11 years
J. Minnerup1, H. Wersching2, M. Unrath3, K. Berger4
University of Münster, Münster, GERMANY1, University of Münster, Münster, GERMANY2,
University of Münster, Münster, GERMANY3, University of Münster, Münster, GERMANY4
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The Associations of subjective Sleep Disorders with Stroke diagnosis in Community Dwelling
Elders. The Irish Longitudinal Study of Ageing.
J.A. Harbison1, R.A. Kenny2, H. Cronin3, P. Kearney4, C. Finucane5

The Irish Longitudinal Study of Ageing, Trinity College Dublin, Dublin, IRELAND1, The Irish
Longitudinal Study of Ageing, Trinity College Dublin, Dublin, IRELAND2, The Irish Longitudinal
Background: Stroke mortality decreased within the last years. However, the reasons for the reducStudy of Ageing, Trinity College Dublin, Dublin, IRELAND3, The Irish Longitudinal Study of Agetion of stroke mortality are unknown so for. The aim of the present study was therefore to describe
ing, Trinity College Dublin, Dublin, IRELAND4, The Irish Longitudinal Study of Ageing, Trinity
in-hospital mortality over an 11-year period and to evaluate whether changes in mortality were relat- College Dublin, Dublin, IRELAND5
ed to changes in patients characteristics, complication frequency, or treatments.
Methods: This study was based on a prospective database of the Stroke Register of Northwestern
Introduction: Subjective sleep disorders such as insomnia and daytime sleepiness, are commonly
Germany, which included 289,768 ischemic stroke patients admitted between January 2000 and De- reported following stroke. We analysed data from TILDA to determine the prevalence of sleep disorcember 2011. Trends in the overall in-hospital mortality as well as mortality in subgroups according ders in a large, community sample of people >50 years and their association with a history of stroke.
to age, sex, stroke severity on admission, risk factors, stroke etiology, and comorbidities were anaMethods: 3 questions assessing sleep quality were included. Daytime sleepiness: ‘How likely are
lyzed. Moreover, changes in complications and treatments were investigated.
you to doze off or fall asleep during the day?’ (Never, Slight, Moderate or High Risk?). Insomnia at
Results: Overall, the in-hospital mortality decreased from 6.8% in 2000 to 5.6% in 2011 (P < 0.05
sleep initiation: ‘How often do you have trouble falling asleep?’ and sleep maintenance insomnia:
for trend). The mortality declined independently of age, sex, stroke etiology, and comorbidities.
‘How often do you have trouble with waking up too early and not being able to fall asleep?’ (Most
This trend of a decreased mortality was pronounced in patients with mild and moderate stroke seof the time, Sometimes or Rarely or Never).
verity. The frequency of complications, such as infections and recurrent stroke decreased (P <0.05
Results: Responses were obtained from 8504 subjects (4724 female). Significant daytime sleepiness
for trend). The proportion of patients treated with thrombolysis, antiplatelet therapy within 48 hours (‘Moderate’ ‘High risk’) was commoner in men (35.4% vs 24.7%**). On multvariate analysis, asof symptom onset, antihypertensive medication, and statins significantly increased over time (P <
sociations were not found with Stroke (Odds Ratio 0.96, p=0.87) but were found with age (1.03**),
0.05).
frailty (Pre-Frail: O.R. 1.42, p<0.0001, Frail 2.242**), polypharmacy (1.25**) and heart failure
Conclusion: In the Stroke Register of Northwestern Germany in-hospital stroke mortality rates de(1.77, p=0.043). Female gender was associated with reduced risk (0.58**).
clined between 2000 and 2011. During this time, there was a decrease in complications following
Significant insomnia at sleep onset (‘Most of the time’) was commoner in women than men (13.4%
the stroke and an increase in evidence-based treatments.
vs 7.4%**). It was not associated with Stroke (OR 0.90, p=0.65) but was associated with increasing frailty (pre-frail: 1.43**, frail 2.18**), female gender (2.42**), education (2nd level: OR, 0.84,
p=0.02, 3rd level: 070**) and polypharmacy (1.62**).
Significant insomnia for sleep maintenance (‘Most of the time’) was also commoner in women
(17.8% vs.13.4%**) and was associated with, frailty (Pre-Frail: Odds Ratio 1.42**, Frail 2.24**)),
female gender (1.41**), polypharmacy (1.28, p=0.001) and 3rd level education (0.87**). Stroke was
associated with reduced risk of insomnia (0.64, p=0.046).
Conclusion. In this study, Stroke was not associated with worse subjective sleep quality.
** P<0.001
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Subtypes of stroke in the very elderly: Similar to or different from younger patients with a
first-ever ischemic stroke?
A.Y. Gur1, D. Tanne2, N.M. Bornstein3, R. Milo4, E. Auriel5, L. Shopin6, S. Koton7

545 Epidemiology of stroke
Differences in characteristics and outcome between wake-up, awake-onset, and unknown-onset stroke in a stroke registry population
J.M. Reid1, O. Varsou2, B. Cheripelli3, C. Christian4, Y. Reidy5, G.J. Gubitz6, S.J. Phillips7

Department of Neurology, Barzilai Medical Center, Faculty of Health Sciences, Ben-Gurion
University of the Negev, Beer-Sheva., Ashkelon, ISRAEL1, Department of Neurology, Sheba
Medical Center, The Sackler Faculty of Medicine, Tel Aviv University., Ramat Gan, ISRAEL2, Department of Neurology,Tel-Aviv Sourasky Medical Center, The Sackler Faculty of Medicine, Tel
Aviv University., Tel Aviv, ISRAEL3, Department of Neurology, Barzilai Medical Center, Faculty of
Health Sciences, Ben-Gurion University of the Negev, Beer-Sheva., Ashkelon, ISRAEL4, Department of Neurology,Tel-Aviv Sourasky Medical Center, The Sackler Faculty of Medicine, Tel Aviv
University., Tel Aviv, ISRAEL5, Department of Neurology,Tel-Aviv Sourasky Medical Center, The
Sackler Faculty of Medicine, Tel Aviv University., Tel Aviv, ISRAEL6, Stanley Steyer School of
Health Professions, The Sackler Faculty of Medicine, Tel Aviv University,, Tel Aviv, ISRAEL7

Department of Neurology, Aberdeen Royal Infirmary, Aberdeen, UNITED KINGDOM1, Division of Applied Health Sciences, University of Aberdeen,, Aberdeen, UNITED KINGDOM2,
University of Glasgow, Glasgow, UNITED KINGDOM3, Division of Neurology, Queen Elizabeth
II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA4, Division of Neurology, Queen
Elizabeth II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA5, Division of Neurology, Queen Elizabeth II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA6, Division of
Neurology, Queen Elizabeth II Health Sciences Centre, Halifax Infirmary, Halifax, CANADA75

Introduction
Debate exists as to whether wake-up stroke (WUS i.e. symptoms first noted on waking) differs in
subtype and prognosis from awake-onset stroke (AOS). Some studies do not describe a third categoBackground: Very old subjects repesent a fastly growing proportion of stroke patients. However,
ry of unknown-onset stroke (UOS) where symptom onset time is unclear. This study aimed to examage-related aspects of stroke are still uncertain. Recent data on subtypes of stroke in the very elderly ine stroke characteristics and in-patient and six month outcomes in these three groups.
are limited. Our aim was to study subtypes of stroke in the very elderly patients (aged ≥ 85 years)
Methods
in comparison with patients aged 65-84 years with a first-ever ischemic stroke in the National Acute The stroke registry database from the Halifax Infirmary (Nova Scotia, Canada) was interrogated for
Stroke Israeli Surveys (NASIS) registry. Methods: NASIS is a prospective hospital-based regispatients admitted to hospital with stroke diagnosis (1999-2011). Information was available on demotry performed triennially (2004, 2007, 2010). Patients with ischemic stroke aged ≥85 years were
graphics, stroke subtype and severity, in-patient mortality, and discharge functional status (modified
compared with those 65-84 years old regarding etiology of stroke using the chi-square test. Stroke
Rankin score [mRS]). Six month mRS outcomes were available in 2001-2 from the Stroke Outcome
subtypes were determined based on the Trial of Org 10172 in Acute Stroke Treatment (TOAST)
Study. WUS and UOS were compared to AOS independently.
classification. Results: A first-ever ischemic stroke was diagnosed in 2056 patients ≥65 years old,
Results
426 of them were very elderly (≥85 years) patients. The very elderly presented with more cardi3890 patients were included. 65% had AOS, 21% WUS and 14% UOS. There was no difference in
oembolic strokes: 34.4% of the ≥85 years-old patients compared with 20.8% in the younger age
demographics between AOS and WUS, except a lower rate of pre-stroke independence in WUS pagroup (p<0.0001). In contrast, significantly fewer very elderly patients were diagnosed with large
tients (81 vs. 85%, p=0.01). UOS patients were significantly older, more commonly female and livartery atherosclerosis and small vessel infarctions: 4.9% vs 9.1%; 15.1% vs 28.5% respectively
ing alone than AOS patients. Rates of UOS increased from 10 to 16% of patients in the second half
(p<0.0001). Analysis by registry period of stroke etiology among ≥85 years-old patients showed that of the period (p<0.0001). UOS had higher a stroke severity, with no difference in severity between
the proportion of small vessel infarctions decreased significantly from 20.1% in 2004 to 17.7% in
AOS and WUS. Intracerebral haemorrhage (ICH) was less common (9 vs. 13%, p=0.0007) and lacu2007 and 8.9% in 2010 (p for trend=0.0007). Conclusions: We found significantly more cardioemnar stroke more common (23 vs. 19%, p=0.004) in WUS compared to AOS. In UOS left hemisphere
bolic stroke type and less large vessel atherosclerosis and small vessel occlusive types in the very
localisation was more likely, and lacunar stroke less common. No differences in outcomes between
elderly compared with younger patients. Active treatment of atrial fibrillation in the very elderly is
AOS and WUS were seen; by contrast, UOS had higher rates of in-hospital mortality (23 vs. 16%,
warranted to improve the stroke prevention strategy.
p<0.0001) and poorer functional status six months after stroke (mRS<3 in 26% of UOS and 46% of
AOS, p=0.02).
Conclusion
WUS has lower rates of ICH but similar stroke severity and outcomes to AOS. In contrast, UOS
prevalence appears to be increasing, has higher stroke severity and worse prognosis.
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A 10-year prospective stroke registry in a community hospital
E. Palomeras1, P. Fossas2, A. Cano3, P. Sanz4, V. Casado5, D. Muriana6
Hospital de Mataro, Mataro, SPAIN1, Hospital de Mataro, Mataro, SPAIN2, Hospital de Mataro,
Mataro, SPAIN3, Hospital de Mataro, Mataro, SPAIN4, Hospital de Mataro, Mataro, SPAIN5, Hospital de Mataro, Mataro, SPAIN6
Background: A prospective stroke registry leads to improved knowledge of the disease.
Methods: In February-2002 a prospective stroke registry was initiated in our hospital. It includes
sociodemographic data, previous diseases, clinical, topographic, etiological and prognostic data. We
have analyzed the results of the first 10 years.
Results: 2165 patients have been included, 54.1% male, mean age 73 years-old. The most frequent
vascular risk factors have been hypertension (65.4%), dyslipidemia (40.9%) and diabetes (30.6%).
NIHSS median on admission: 3 (interquartile range 1-8). Stroke subtype: 79.7% ischemic strokes,
10.9% hemorrhagic, 9.4% TIA. Among ischemic strokes, the most frequent involved territory has
been MCA (46%) and etiology has been cardioembolic in 26.5%, large-vessel disease in 23.7%
and small-vessel in 22.9%. Most frequent topography of hemorrhages has been lobar (47.4%), and
54.8% have been attributed to hypertension. At discharge, 60.7% of patients were able to return directly to their own home and 52.7% were independent for their daily life activities (DLA). Median
of in-hospital stay has been 8 days. After 3 months, 78% had returned to their house and 62.9% were
independent for their DLA. In-hospital mortality has been 6.5% and after 3 months 7.4%.
Conclusion: Our patients’ profile is similar to other series. The low percentage of TIA is due to the
implementation of our rapid protocol assessment, avoiding in-hospital admissions. In-hospital stay
length, short-term and medium term disability and mortality rates are good, if we compare them
with other series.

547 Epidemiology of stroke
Cut-off Points of Carotid Intima-Media Thickness for Prediction of Incidence and Mortality of
Cardiovascular Disease and All-cause Mortality in Japanese Urban Cohort: The Suita Study
Y. Kokubo1, M. Koga2, M. Watanabe3, K. Toyoda4, K. Nagatsuka5, Y. Miyamoto6
National Cerebral and Cardiovascular Center, Suita, JAPAN1, National Cerebral and Cardiovascular Center, Suita, JAPAN2, National Cerebral and Cardiovascular Center, Suita, JAPAN3, National
Cerebral and Cardiovascular Center, Suita, JAPAN4, National Cerebral and Cardiovascular Center,
Suita, JAPAN5, National Cerebral and Cardiovascular Center, Suita, JAPAN6
Background: Carotid atherosclerosis has been used increasingly as a subclinical marker for cardiovascular disease (CVD). However, few studies have examined the cut-off points of carotid intima-media thickness (IMT) for predicting CVD incidence and mortality in a general population.
Methods: We studied 5,331 Japanese individuals (mean age 55.3 years, without CVD) who completed a baseline survey and carotid atherosclerosis and received follow-up through December
2010. Carotid atherosclerosis was evaluated by high-resolution ultrasonography with atherosclerotic
indexes of IMT in the common carotid artery (CCA), carotid artery bulb (Bulb), and internal and
external carotid arteries. We obtained death certificate files with permission to confirm mortality according to the International Classification of Death. The adjusted Cox proportional hazard ratios for
CVD were calculated, when we sequentially changed the cutoff values of plaques.
Results: During the follow-up, we documented 310 CVD incidents and 829 all-cause mortality (including 197 CVD mortalities). When we sequentially changed the cutoff values of maximum IMT in
all areas, increased risks for CVD (incidence and mortality) and all-cause mortality were observed
in those with maximum IMT equal or more than 1.4 mm and 1.3 mm. In the maximum IMT, the
highest values of population attributable fractions (PAF) for incident CVD, all-cause and CVD mortalities were 38, 20, and 30%, respectively. Those for incident CVD, and all-cause and CVD mortalities were 33, 6, and 9% in the maximum IMT in the CCA area, respectively. Those for incident
CVD, all-cause and CVD mortalities were 36, 20, and 27% in the maximum IMT in the Bulb area,
respectively.
Conclusions: The cut-off points of carotid IMT, especially maximum IMT equal or more than 1.4
mm and 1.3 mm, are a strong and well prediction for CDV (incidence and mortality) and all-cause
mortality, respectively, in a Japanese population.
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The stroke and cholelithiasis: a population-based longitudinal follow-up study
C.Y. Wei1, P.J. Cheng2, W.T. Chung3, C.H. Chen4, Y.H. Yeh5, C.Y. Hsu6
Department of Neurology, Chang Bing Show Chwan Memorial Hospital, Lugang Township,
TAIWAN1, 2. Department of Hyperbaric Medicine Oxygen Therapy, Chang Bing Show Chwan
Memorial Hospital, Lugang Township, Changhua County, TAIWAN2, Graduate Institute of Clinical Medicine, Taipei Medical University, Taipei, TAIWAN3, Digestive Disease Center, Chang Bing
Show Chwan Memorial Hospital, Lugang Township, Changhua County, TAIWAN4, Digestive Disease Center, Chang Bing Show Chwan Memorial Hospital, Lugang Township, Changhua County,
TAIWAN5, China Medical University Hospital, China Medical University, Taichung, TAIWAN6
Purpose: Gallstone disease (GD) and stroke share a number of risk factors including diabetes and
hyperlipidemia. The nationwide population-based study was designed to estimate the risk of stroke
following diagnosis with GD. Methods: Data were obtained from the Taiwan National Health Insurance Research Database. A total of 6,052 patients with a diagnosis of GD were included compared
with 24,208 age- and gender-matched non-GD patients as the control cohort for assessing stroke
risk applying Cox proportional hazards regressions. Results: During the 5 years follow-up period,
470 (13.9/1,000 person-years) strokes occurred among the GD patients and 1,653 (11.1/1,000 person-years) patients in the non-GD comparison cohort. The diagnosis of GD carried a higher risk for
developing ischemic stroke with a hazard ratio (HR) of 1.26 (95% confidence interval [CI] 1.13 –
1.39, p < 0.0001). The stroke risk was highest in the younger age group (30 – 39) with HR of 4.87
(CI 1.49 – 15.9, p < 0.009) and declined with age (age 40 – 49: HR 1.66, CI 1.03 – 2.66, p <0.004;
age 50 – 69: HR 1.37, CI 1.15 – 1.64, p<0.0005; age > 70: HR 1.31, CI 1.13 – 1.51, p< 0.0009).
Female GD patients had higher stroke risk (HR 1.37; CI 1.18 – 1.59, p<0.001) than the male counterparts (HR 1.17; CI 1.01 – 1.35, p=0.0348). Conclusions: In this population-based longitudinal
follow-up study, GD is associated with significantly higher stroke risk, especially in the younger age
group and in female who demand closer attention for stroke prevention.
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The ACROS Score: a simple clinical scale for prediction of death and dependency after ischemic stroke.
R. Muñoz1, B. Zandio2, B. Bermejo3, N. Aymerich4, M. Herrera5, S. Mayor6, J. Gallego7
Complejo Hospitalario de Navarra, Pamplona, SPAIN1, Complejo Hospitalario de Navarra,
Pamplona, SPAIN2, Complejo Hospitalario de Navarra, Pamplona, SPAIN3, Complejo Hospitalario
de Navarra, Pamplona, SPAIN4, Complejo Hospitalario de Navarra, Pamplona, SPAIN5, Complejo
Hospitalario de Navarra, Pamplona, SPAIN6, Complejo Hospitalario de Navarra, Pamplona, SPAIN7
Background
Making an accurate functional prognosis after suffering a stroke has always been a matter of immense relevance in routine clinical practice. The aim of this study was to develop a clinical prediction tool looking for the balance between simplicity and predictive ability taking into account parameters certainly associated to stroke prognosis from an etiopathogenic perspective.
Methods
We analyzed data from a Hospital registry of 1077 patients (734 in the model cohort and 343 in
the validation cohort) with ischemic stroke admitted between February 2009 and June 2011. We
included demographics, risk factors, clinical and etiologic subtypes, clinical course, and follow-up
prognosis. For statistical analysis, continuous variables were compared using Students t test and the
&#967;2 test for nominal variables. A prediction model was developed using logistic regression.
Results
Overall 90-day mortality and dependence was 31.2% (model cohort) and 37.3% (validation cohort).
In the final multivariate model, we included 5 clinical variables that were identified as independent
predictors of unfavourable outcome (modified Rankin Score > 2 or death at 90 days): Age (A), Clinical severity of stroke defined by admission NIH Stroke Scale score (C), modified Rankin score at
admission (R), Oxfordshire Community Stroke Project classification (O) and previous Stroke (S).
The C statistic was 0.887 (IC 95% 0.861 – 0.912) in the model cohort and 0.836 (IC 95% 0.792 –
0.879) in the validation cohort. In our Score , the cut-off point that best discriminated primary endpoint was 7 points (Sensitivity: 0.869 and Specificity: 0.701) (Table 1).
Conclusions
Although the evaluation of a patient who has suffered a stroke must be tailored and clinical judgement must dictate final decisions, predictive scores as the ACROS Score could assist clinicians in
order to give counselling to patients and families as well as organizing rehabilitation facilities or estimating public health needs.

London, United Kingdom 2013
Table 1: Characteristics of the patients in our study

All
Age (years, mean±SD)
Male (n), %
NIHSS score on admission(median)
Endovascular therapy via different methods (n)
Thrombectomy with microwire
Angioplasty with stent
Angioplasty with balloon
Time to treatment (h,
mean±SD)
Dosage of urokinase (105 IU,
mean±SD)
Recanalization
(TIMI2-3)
Outcome (mRS 0-2)
Rate of SICH

55.9±13.9
350, 71.4%
17

Anterior circulation stroke
(n=389)

Posterior circulation stroke
(n=101)

16

23

56.1±14.3
298, 76.6%

54.8±12.5
52, 51.5%

368
75
23

279
56
12

89
19
11

6.1±2.5

5.2±1.2

9.6±2.8

9.65±2.78

9.42±2.58

10.1±2.44

61.7%

64.3%

34.2%
13.3%

21.8%
5%

The significance level of the Hosmer-Lemeshow test was 0.542.
The area under the receiver operating characteristic curve (AUC) of the score was 0.887 (IC 95%
0.861 – 0.912) in the model cohort and 0.836 (IC 95% 0.792 – 0.879) in the validation cohort.
The cut-off point that best discriminated primary endpoint was 7 points (Sensitivity: 0.869 and
Specificity: 0.701)

550 Epidemiology of stroke
A historical series on stroke mortality for the city of São Paulo, Brazil - 2004 to 2010. Stroke
moratlity rates, geographical distribution, and the Human Development Index.
A.O. Kaup1, G.S. Silva2, A.S. Cypriano3, B.F.C. Santos4
Hospital Israelita Albert Einstein, São Paulo, BRAZIL1, Hospital Israelita Albert Einstein, São
Paulo, BRAZIL2, Hospital Israelita Albert Einstein, São Paulo, BRAZIL3, Hospital Israelita Albert
Einstein, São Paulo, BRAZIL4
Background: We describe a historical series initiated in 2004 for stroke mortality in the city of São
Paulo, the biggest city of Latin America, including stroke mortality rates (SMR), geographical distribution, and its correlation with the Human Development Index (HDI).
Methods: with more than 11 million people, São Paulo suffers from the known socioeconomic disparities observed in most of developing countries. We analyzed the official death registers from
2004 to 2010, used the place of living as a georeference, and the HDI as a social measure, for all
age strata’s. Direct standardization was done using WHO world population for 2000-2025. The city
is divided in 96 neighbourhoods grouped into 7 major regions. HDI between the neighbourhoods
ranged from 0.700 to 0.962, and for the study reasons were divided into 7 bundles. We defined a
district with high SMR as any district where the standardized mortality rate was at least 20% higher
than the mean city mortality rate observed at a given year.
Results: SMR decreased from 65.3 to 46.7 per 100.000 inhabitants, between 2004 and 2010, representing a 28.5% reduction. The expected reduction at the SMR per year is 2.73 CI 95% (2.32 a
3.15), p=<0.001. Using the proposed criteria we identified 29 districts as having high stroke mortality rate, i.e., at least four years of mean mortality rate 20% higher than that observed for the city.
When analyzing the SMR according to each HDI bundle we found an almost three times higher
SMR when comparing the lowest and the highest HDI strata. A ROC curve showed an AUC of
0,931 for a HDI of 0,826 and SMR in our sample. For each raise of 0.1 in HDI there is an expected reduction of 22.6 stroke related deaths per 100.000 inhabitants in the city of São Paulo, CI 95%
(20.0 to 25.3), p<0.001.
Conclusion: Between 2004 to 2010 stroke mortality rates decreased by 28.5% in São Paulo, a geographical pattern can be observed, with big differences according the HDI level of the place of living.
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551 Epidemiology of stroke
Analysis of a group of patients with post-stroke acute and remote epileptic seizures.
A.B Martínez García1, I Chmielewska2, S Tur Campos3, R Díaz Navarro4, A.J. Moreno Rojas5, M
Massot Cladera6, B Vives Pastor7, M.C. de la Bandera Sánchez8, C Jiménez Martínez95

552 Epidemiology of stroke
Seasonal Fluctuations in Stroke different to Cardiovascular variations: A London HASU ‘s
Experience
S. Andole1, S. Shaw2, S. Singh3

Hospital Universitari Son Espases., Palma de Mallorca, SPAIN1, Hospital Universitari Son Espases., Palma de Mallorca, SPAIN2, Hospital Universitari Son Espases., Palma de Mallorca, SPAIN3,
Hospital Universitari Son Espases., palma de Mallorca, SPAIN4, Hospital Universitari Son Espases.,
Palma de mallorca, SPAIN5, Hospital Universitari Son Espases., Palma de Mallorca, SPAIN6, Hospital Universitari Son Espases., Palma de Mallorca, SPAIN7, Hospital Universitari Son Espases., Palma de Mallorca, SPAIN8, Hospital Universitari Son Espases., Palma de Mallorca, SPAIN9,

Barking Havering and Redbridge University Hospital Trust, Romford, UNITED KINGDOM1,
Barking Havering and Redbridge University Hospital Trust, Romford, UNITED KINGDOM2, Barking Havering and Redbridge University Hospital Trust, Romford, UNITED KINGDOM3

Introduction:
A seasonal variation in acute presentation with various cardiovascular disorders has been reported,
with data on acute presentations with conditions showing seasonal winter peak. Acute stroke and
Background:
transient ischaemic attack show a similar pattern in few studies however we wanted to evaluate our
Stroke is a frequent cause of epileptic seizures in adults, however, there is limited information based experience.
in evidence.
Materials and Methods;We collected data from patients admitted to Stroke Unit at Queens HospiOur purpose is to analyse a group of patients with post-stroke acute and remote epileptic seizures, as tal, single hyper acute stroke centre for consecutive three years (2010, 2011 and 2012). We cross
a part of an ongoing prospective study.
checked with recorded admissions on Stroke Improvement National Audit Programme (SINAP) auMethods:
dit data to improve accuracy. Other data that collected included age and sex of patients admitted and
This is a retrospective study in which we included haemorrhagic and ischemic stroke patients with
excluded Transient Ischaemic attacks.
epileptic seizures recorded in our stroke database. Epidemiological data, stroke aetiology, seizure
Results:1)Since 2010, year by year we had stroke admissions highest during autumn and varied
subtype and time from stroke to the first epileptic seizure were registered.
around 28.6% to 39.2% in 2012. 2)Summer had 2nd highest admissions and ranged from 24.9%in
Results:
2010 to 31.8% in 2012.3)Spring was 3rd and winter had lowest rates of admissions (9.34-15.5%).4)
From January 2009 to December 2010 a total of 378 patients were studied. 237 (62.6%) were men,
There was a slight female preponderance during peak admissions (52%).Conclusions1) Cerebrovasmean age of 65.39 ±13.65 years. Haemorrhagic and ischemic stroke was diagnosed in 45 (12 %) and cular diseases not necessarily match cardiovascular fluctuations and in fact may be completely re333 (88 %) of the patients respectively. 14 (3.7%) of the patients (none of them with previous epiversed.2)Gearing up for peak admissions is an important factor in preparedness of many acute trusts
lepsy) suffered seizures during the first year after stroke, of which 8 (57.2%) had an ischemic stroke in this country. Our findings show that general assumptions on traditional findings are not necessar(4 (50 %) cardioembolic, 1 (12.5%) due to large artery atherosclerosis, and 3 (37.5%) cryptogenic), ily accurate at a local level and therefore these plans need to be flexible.3) Whilst the observations
and 6 (42.8%) had an haemorrhagic stroke (4 (66.6% ) basal ganglia, 2 (33.4%) lobar).
were not designed to record the mortality and gender variability it is likely these will parallel the
Acute seizures (< 2 weeks after stroke) were detected in 7 (1.8%) of the patients, 5 (71.4%) with
findings already known about stroke.
haemorrhagic stroke, without recurrences during the first post-stroke year. 7 (1.8%) of the patients
developed epilepsy (considering a first remote seizure), 6 (85.7%) with ischemic stroke. Partial motor simple seizure was the most frequent type. Antiepileptic treatment was initiated in 13 (92.8%) of
the patients and was maintained during the follow-up.
Conclusion:
Although our sample is reduced, the results are in accordance with other published series. It has permitted us to analyze our clinical management and to design a larger prospective study necessary for
our community
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Intracerebral haemorrhage in a population-based stroke registry (LuSSt) Incidence, case-fatality and predictors for long-term survival
F. Palm1, N. Henschke2, K. Zimmer3, A. Safer4, P. Brenk5, H. Becher6, A.J. Grau7
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Incidence and risk factors of stroke-induced infections
D. Brämer1, M. Möller2, M. Schwab3, O.W. Witte4, A. Günther5

Klinikum Ludwigshafen, Ludwigshafen, GERMANY , Institute of Public Health, University of
Heidelberg, Germany, Heidelberg, GERMANY2, Klinikum Ludwigshafen, Ludwigshafen, GERMANY3, Institute of Public Health, University of Heidelberg, Germany, Heidelberg, GERMANY4,
Dept. of Neurosurgery, University of Heidelberg, Universitätsklinikum Mannheim, Germany, Mann- Department of Neurology Friedrich Schiller University of Jena, Jena, GERMANY1, Departheim, GERMANY5, Institute of Public Health, University of Heidelberg, Germany, Heidelberg,
ment of Neurology Friedrich Schiller University of Jena, Jena, GERMANY2, Department of Neurol6
7
GERMANY , Klinikum Ludwigshafen, Ludwigshafen, GERMANY
ogy Friedrich Schiller University of Jena, Jena, GERMANY3, Department of Neurology Friedrich
Schiller University of Jena, Jena, GERMANY4, Department of Neurology Friedrich Schiller UniverBackground and Purpose: Data on incidence of intracerebral haemorrhage (ICH) are conflicting.
sity of Jena, Jena, GERMANY5
Population-based data on predictors of ICH mortality are rare.
Methods: The Ludwigshafen Stroke Study (LuSSt) is a prospective population-based stroke regisBackground:
try which started in January 2006. All residents of the city of Ludwigshafen who suffer from acute
Infections are the most relevant complication after acute ischemic stroke. They are caused by
stroke or TIA are registered. Patients with first-ever intracerebral haemorrhage (FE-ICH) between
stroke-induced immunodepression and increased exposition to bacteria (e.g. aspiration mediated).
2006 and 2010 were included for present analysis. Follow-up was performed up to July 2012.
Nevertheless, a general prophylactic antibiotic treatment could not show a benefit in large clinical
Results: Between January 1, 2006 and December 31st, 2010, 152 patients (age 71.3+13.6 years
trials. Therefore, it seems to be relevant to select risk patients for development of infections.
(mean + standard deviation; 75 (49.3%) women) suffered a FE-ICH. Crude and age-adjusted inciMethods:
dence rates per 100,000 for FE-ICH was 18.7 (95% CI 15.9-21.9) and 11.9 (95% CI 10.2-14.0) and In a retrospective analysis of medical records and cerebral images from 244 patients with acute ischremained stable over time. Case-fatality rates for FE-ICH were 27.0%, 34.9% and 44.1% at days 28, emic stroke admitted to our stroke unit (mean age 67,5, m:f 128:116), we documented the develop90 and 365, respectively. After adjusting for age and gender, high GCS, low mRS, stroke unit treat- ment of infections following stroke (pneumonia, urinary tract infection, other systemic infections),
ment, reduction of blood pressure before admission, arterial hypertension, hypercholesterolemia,
anamnestic and diagnostic data (pre-existing diseases, pre-medication, size and location of stroke,
low hematoma volume, absence of intraventricular haemorrhage and low leucocyte count on admis- severity of neurological deficits). Statistic analysis was performed using multivariate logistic regression were associated with longer survival time.
sion models.
Conclusions: Incidence of FE-ICH is in the lower range of those reported from other registries and
Results:
remained stable over the observation period. In addition to well known predictors for ICH related
80 (32%) of the 244 stroke-patients developed a clinically apparent infection. 64 (26.2%) had a urimortality, early reduction of blood pressure before admission and low leukocyte count on admission nary tract infection, 25 (10.2%) a pneumonia and 40 (16.4%) other systemic infections. Gender (eswere associated with long time-survival.
pecially male in pneumonias and female in urinary tract infections), size of stroke, right-hemispheric
stroke and severity of neurological deficits (NIHSS >8) were risk factors for development of infections (p<0.05). Development of infections increased the mortality (p<0.05). Pre-existing diseases or
pre-medication had no effect.
Conclusion:
The incidence of stroke-induced infections in our patients was similar to the literature. The low infection rate does not support the concept of a general prophylactic antibiotic treatment following
stroke. The close monitoring of development of infections seems to be useful in patients with large
stroke (> 1/3 of the media territory), right-hemispheric stroke or severe neurological deficits (NIHSS
>8). Screening for urinary tract infections is advisable especially in female patients.
1
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THROMBOLYTIC THERAPY OF CEREBRAL INFRCTION IN ACUTE PERIOD
Y.G. Bitus1, A.S. Fedulov2, T.V. Lurye3
Belorussian State Medical University, Minsk, BELARUS1, Belorussian State Medical University,
Minsk, BELARUS2, Belorussian State Medical University, Minsk, BELARUS3
Introduction. Thrombolytic therapy (TLT) is the most effective method of reperfusion therapy in
ischemic stroke, considerably increasing the number of patients with good functional restoration obtained. The present study demonstrates high efficiency of systemic TLT of patients presenting with
ischemic stroke. Materials and methods. The research was carried out by analyzing the information,
which was get from medical cards of the patients, who had been treated in the neurological department in the 9th Minsk hospital since February, 2008 to February, 2012 (30 patients in total).Results.
The average age was 62,0 ± 9,9 years. The average score by the NIHSS score at the time of admission was 16,1 ± 3,6 points. Time from the stroke onset to the admission in the middle reaches 59,7 ±
19,8 min. The so-called time from “door-to-needle” was 10-107 min (the average time - 59,1 ± 29,3
min). In the end of the thrombolytic therapy positive dynamics of neurological deficit was observed
in 80% (24 patients) of cases, negative – 20% (6 patients) (pic.1): the average score at the admission
by NIHSS - 16,3 ± 3,5, the seventh day - 7,9 ± 6,7 ( 8.4 points less than in baseline) (p <0.05). 3
patients have recovered completely (13%).Slight defect – 33%, moderate defect – 21%, severe defect – 33%. The lack of positive dynamics was observed in 2 patients (6.67%). There weren’t such
complications as intracranial hemorrhage, allergic reactions.Conclusion. 1. Thrombolytic therapy
is the most effective method of treatment of ischemic stroke. Regression of neurological defect was
observed in 80% of cases. 13% of these patients have recovered completely. 2. Lack of regression of
neurological deficit in 6.67% of cases can be explained by thrombosis more than 1/3 of the middle
cerebral artery (MCA) (volume of the lesion more than 1/3 MCA is a contraindication for the TLT).
It is not possible to identify this contraindication without СТА.
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COMMON POST-STROKE COMPLICATIONS DURING THE FIRST 90 DAYS:
HOW FREQUENT ARE THEY? HOW DO THEY IMPACT FUNCTIONAL OUTCOME?
G. Rohweder1, H. Ellekjær2, Ø. Salvesen3, E. Naalsund4, B. Indredavik5
Stroke Unit, St. Olav’s University Hospital, Trondheim, NORWAY1, Stroke Unit, St. Olav’s University Hospital, Trondheim, NORWAY2, Unit for Applied Clinical Research, NTNU, Trondheim,
NORWAY3, Stroke Unit, St. Olav’s University Hospital, Trondheim, NORWAY4, Stroke Unit, St.
Olav’s University Hospital, Trondheim, NORWAY5
Background: This study aims to record the frequency of complications during the first 3 months in
stroke patients treated in a stroke unit and followed by an early supported discharge service and to
evaluate the impact of the complications on functional outcome.
Methods:
Patients consecutively admitted to our stroke unit within 24 hours of stroke onset were included and
assessed for 16 predefined complications, daily while admitted and weekly after discharge. Functional outcome was assessed by modified Rankin Scale (mRS) at 90 days. Only complications occurring at a level of 5 % or more over the entire 3 month period were analysed for their significance
applying univariate analysis with mRS day90 as the dependent variable. Multivariate analysis corrected for age, pre-stroke mRS and Scandinavian stroke scale (SSS) day1.
Results:
244 patients were included with a mean age of 77 years (SD 9.8). 56% were female. The mean mRS
was 1.71 (SD 2.9) pre-stroke and 3,47 (SD1.3) day 1. Mean SSS day1 was 40.3 (SD 16.6).
82 % of patients had one or more of the following 7 complications occurring with >/= 5% frequency: Urinary tract infection (UTI) in 28%, chest infection 17%, other infection 13%, recurrent stroke
5%, acute myocardial infarction (MI) 7%, falls 29% and pain in 57% of patients.
Functional outcome as assessed by mRSday90 was negatively affected by the following complications with Odds Ratio (95% confidence interval): chest infections 1.36 (0.96-1.91), other systemic
infections 1.71 (1.23-2.39), recurrent stroke 7.9 (3.1-20.6) and falls 1.35 (1.10-1.66). The presence
of UTI, MI and pain had no impact on mRS day90.
Conclusion:
Four out of five patients had at least one post-stroke complication. Of the 7 complications occurring
>/= 5%, chest and systemic infections, stroke recurrence and falls have a negative impact on functional outcome at 90 days. The occurrences of UTI, MI and post-stroke pain do not appear to influence functional outcome.
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Stroke-related Trauma: A missed opportunity for time critical treatments?
A. Asokanathan1, A.Y. Allan2, S. Sethuraman3, D. Phiri4, L. Sekaran5
Luton and Dunstable NHS Foundation Trust, Luton, UNITED KINGDOM1, Luton and Dunstable NHS Foundation Trust, Luton, UNITED KINGDOM2, Luton and Dunstable NHS Foundation
Trust, Luton, 3, Luton and Dunstable NHS Foundation Trust, Luton, UNITED KINGDOM4, Luton
and Dunstable NHS Foundation Trust, Luton, UNITED KINGDOM5
Aim: Trauma and / or evidence of non-intracranial bleeding is generally considered a relative contraindication for intravenous thrombolytic therapy in acute ischemic stroke. There is currently no
clear evidence regarding their management. The aim of this study was to determine the incidence
and nature of the stroke-related trauma and its influence on treatment of patients.
Methods: Patients with stroke-related trauma were identified among all acute stroke patients admitted during a one year period (09/11-09/12) in our centre. The nature and influence on thrombolytic
therapy were reviewed by history, physical examination, imaging findings and medical notes.
Results: Nine patients with stroke-related trauma were identified among 543 stroke patients. Six
sustained limb fractures and three suffered soft tissue injury. Of the six limb fractures, three had
multiple fractures, and one patient with soft tissue injury had a haematoma over the forehead. 4 out
of 9 stroke-related trauma patients were considered appropriate for thrombolytic therapy.
Conclusions: All stroke-related trauma included in our study are due to falls as a result of stroke.
The majority of patients (six out of nine) had limb fractures, of which half had multiple fractures.
Three out of nine were offered thrombolytic therapy and one was inappropriately excluded. We feel
that patients suffering stroke-related injuries should be assessed on an individual basis, and not excluded from consideration of thrombolytic therapy solely on the basis of a history of trauma.

559 Acute stroke: emergency management, stroke units and complications
MULTIMODAL ENDOVASCULAR TREATMENT PERFORMANCE IN BASILAR OCLUSION DEPENDS ON ETIOLOGY
H. QUESADA1, P. CARDONA2, l. CANO3, L. AJA4, S. AIXUT5, R. BARRANCO6, M.A. DE
MIQUEL7, F.R. RUBIO8
HOSPITAL UNIVERSITARI DE BELLVITGE. Stroke Unit. Neurology Department. IDIBELL., BARCELONA, SPAIN1, HOSPITAL UNIVERSITARI DE BELLVITGE. Stroke Unit.
Neurology Department. IDIBELL., BARCELONA, SPAIN2, HOSPITAL UNIVERSITARI DE
BELLVITGE. Stroke Unit. Neurology Department. IDIBELL., BARCELONA, SPAIN3, HOSPITAL
UNIVERSITARI DE BELLVITGE. Radiology Department. IDIBELL., BARCELONA, SPAIN4,
HOSPITAL UNIVERSITARI DE BELLVITGE. Radiology Department. IDIBELL., BARCELONA, SPAIN5, HOSPITAL UNIVERSITARI DE BELLVITGE. Radiology Department. IDIBELL.,
BARCELONA, SPAIN6, HOSPITAL UNIVERSITARI DE BELLVITGE. Radiology Department.
IDIBELL., BARCELONA, SPAIN7, HOSPITAL UNIVERSITARI DE BELLVITGE. Stroke Unit.
Neurology Department. IDIBELL., BARCELONA, SPAIN8
BACKGROUND
Acute basilar artery occlusion is a devastating condition associated with poor clinical outcome, specially if no treatment is performed or recanalisation is not achieved. However the optimal approach
to BAO has not still been setted, since most studies analyse only anterior circulation or all territories
strokes.
The aim of our study is to describe and analyse the performance of multimodal treatment of BAO in
our centre and recanalisation according to etiology.
METHODS
This study is based in a prospectively collected cohort of a single comprehensive stroke centre. Criteria to undergo thrombectomy includes basal mRS score <2, <12 hours or <24 from stroke onset if
fluctuating symptoms are developed and <80 years old. Diagnosis of BAO is made with AngioCT.
Multimodal treatment is chosen according to radiologist preferences. Recanalisation status is considered if TICI 2b o 3 and good clinical outcome is considered if mRS <3 at 90 days. TOAST etiology
and also embolic mecanism (EM) of oclusion (cardioembolic or artery-artery atherotrombotic embolism) versus intracranial occlusive disease (IOD) is analysed.
RESULTS
Twenty-seven consecutive patients with BAO are prospectively analysed from April 2010 to December 2012. Baseline characteristics are as follow (table 1)
Recanalisation is achieved in 60% of patients and good clinical oucome at 90 days in 14.81%.
Local rtPA is used in 3 patients, angioplasty in 10, stent placement in 5 and retrievable stents in
15. Stroke etiology (TOAST): large vessel disease, 70,37; cardioembolic 11,11%; undetermined
14.81% and 1 other etiology. IOC is the etiology of 48,14% and has a recanalisation rate of 38.46%,
against 90.90% of recanalisation in EM (p 0.01). No differences in recanalisation status are found
according to TOAST criteria nor device used. Predictors of good outcome are not found.
CONCLUSION
EM of BAO is related to recanalisation in opposition to IOD. No specific approach is related to recanalisation.
Table 1.

BASELINE CHARACTERISTICS
Males (%)
85
Age (median; SD)
63; 10
mRS 0 (%)
81
NIHSS score (median; SD)
19; 10
Awakening stroke (%)
29.63
Systemic rtPA (%)
37
General anesthesia (%)
40
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Unassisted Telestroke Scale (UTSS): unassisted assessment of stroke severity through a telemedicine system
R.R. van Hooff1, A. De Smedt2, S. De Raedt3, M. Moens4, P. Marien5, P. Paquier6, J. De Keyser7,
R. Brouns8
Universitair Ziekenhuis Brussel, Dept. of Neurology, Brussel, BELGIUM1, Universitair Ziekenhuis Brussel, Dept. of Neurology, Brussel, BELGIUM2, Universitair Ziekenhuis Brussel, Dept.
of Neurology, Brussel, BELGIUM3, Universitair Ziekenhuis Brussel, Dept. of Neurosurgery, Brussel, BELGIUM4, ZNA Middelheim Ziekenhuis, Dept. of Neurology/Memory Clinic, Antwerpen,
BELGIUM5, University Hospital Erasme, Dept. of Neurology and Neuropsychology, Brussel, BELGIUM6, Universitair Ziekenhuis Brussel, Dept. of Neurology, Brussel, BELGIUM7, Universitair
Ziekenhuis Brussel, Dept. of Neurology, Brussel, BELGIUM8
Background— Quantification of stroke severity through telemedicine consultation is challenging
and currently requires professional support at the patient’s bedside. We aimed to develop a novel
stroke scale that can be obtained through telemedicine, even in a prehospital phase, without assistance from a third party.
Methods—Firstly, we developed a telemedicine system dedicated to telestroke care, using a fourth
generation mobile network. Secondly, we created the Unassisted Telestroke Scale (UTSS, Table
1). Thirdly, the reliability and validity of the scale were tested in inhospital patients with suspicion
of acute ischemic stroke. Finally, we examined the feasibility and reliability of UTSS assessment
through our telestroke technology in fast moving ambulances with the use of healthy volunteers
mimicking stroke scenarios.
Results— Using our system, both in- and prehospital telestroke consultation proved to be technically feasible. The mean examination time for the UTSS was about 3 minutes. The intrarater and interrater variability, internal consistency and rater agreement were excellent. Adequate concurrent and
predictive validity can be derived from the strong correlation between the UTSS and the NIHSS and
the mRS score at 3 months, respectively.
Conclusions—The UTSS is a rapid, reliable and valid tool for unassisted assessment of stroke severity through telemedicine. Unassisted remote assessment of stroke severity in fast moving ambulances using a system dedicated to prehospital telemedicine, 4G technology and the UTSS is feasible
and reliable.
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The association between time to stroke unit admission and receipt of multidisciplinary stroke
care
J.T. Campbell1, L Paley2, M Roughton3, B Bray4, S Kavanagh5, M James6, G Cloud7, P Tyrrell8,
A.G. Rudd9
Royal College of Physicians, London, UNITED KINGDOM1, Royal College of Physicians, London, UNITED KINGDOM2, Royal College of Physicians, London, UNITED KINGDOM3, King’s
College London, London, UNITED KINGDOM4, Royal College of Physicians, London, UNITED
KINGDOM5, Royal Devon and Exeter NHS Foundation Trust, Exeter, UNITED KINGDOM6, St
George’s Healthcare NHS Trust, London, UNITED KINGDOM7, University of Manchester, Manchester, UNITED KINGDOM8, Guy’s and St Thomas’ NHS Foundation Trust, London, UNITED
KINGDOM9
Background: There is a large body of evidence demonstrating the effectiveness of stroke unit care.
Intercollegiate Stroke Working Party guidelines in the United Kingdom recommend admission to
stroke unit within 4 hours of hospital admission. We aimed to identify if delays in stroke unit admission beyond 4 hours were associated with the probability of receiving comprehensive multidisciplinary specialist stroke care.
Methods: Data were extracted from the Stroke Improvement National Audit Programme (SINAP) of
adults with acute stroke admitted to a participating hospital in England from January 2011-September 2012. Compliance with stroke specific care bundles in the first 72 hours of admission was compared for patients admitted to a stroke unit within 4 hours, 4-24 hours and 24-72 hours.
Results: Of 54 531 adults admitted with acute stroke to 110 hospitals, 36 112 (66%) were admitted to a stroke unit within 4 hours, 14 233 (26%) between 4 and 24 hours and 4186 (8%) between
24 and 72 hours after hospital admission. Patients admitted within four hours were more likely to
receive a care bundle comprising nursing and therapist assessments within 24 hours and 72 hours
(65%) compared to those admitted 4-24 hours (56%) or those admitted 24-72 hours (24%), Chi2
p<0.0001. A similar association was observed for patients receiving a care bundle comprising nutrition screening and formal swallow assessments within 72 hours (92%, 87%, 77% respectively),
Chi2 p<0.0001.
Conclusions: Patients experiencing delays in stroke unit admission longer than 4 hours of arrival in
hospital are less likely to receive specialist multidisciplinary stroke care in the first 3 days of admission. Ensuring that more patients are admitted quickly to stroke units may increase the proportion
receiving specialist multidisciplinary stroke care.
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Estimated weight of patients in emergency: Reliable for thrombolysis?
S. Deltour1, Y. L’Hermitte2, G. Mutlu3, S. Crozier4, A. Leger5, C. Zavanone6, Y. Samson7
Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE1, SAMU 77/SMUR/Unit
Care, Hôpital Marc Jacquet,, Melun, FRANCE2, Stroke Unit, HOSPITAL PITIE SALPETRIERE,
PARIS, FRANCE3, Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE4, Stroke Unit,
HOSPITAL PITIE SALPETRIERE, Paris, FRANCE5, Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE6, Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE7, Stroke
Unit, HOSPITAL PITIE SALPETRIERE8
Introduction:
Before thrombolysis, knowledge of the patient’s weight is required (Tissue Plasminogen Activator :0.9 mg / kg). Neurovascular units have equipment to weigh deficient patients, but emergency
services remain largely unequipped (expensive and bulky hardware). Currently, tele-thrombolysis
develops in the emergency services. Therefore, we investigated whether the estimated weight of the
patients was sufficient.
Method:
For each patient with suspected stroke and potential “candidate” to thrombolysis, weight estimation was performed by averaging estimates made by five members (at least) of the healthcare team:
Team EMS, firefighters, manipulators, radiologists , nurse-aides, nurses and neurologists (external,
internal, senior). Different values were collected on a form. We then asked the patient to give us his
weight. There is no answer, the reason was clear: “Unable to answer” or “do not know”. Finally,
weighing the patient was performed and compared to the estimate. A subgroup analysis was able to
identify the best “assessor”.
Results:
Between September 2011 and September 2012, we collected 60 evaluation forms (50% female,
mean age 63 years, median weight 72Kg). Of patients able to respond (48 or 80%), 31 patients
(52%) knew their weight. The error of the estimate (estimated weight difference compared to the
actual weight of the patient) was on average 4.5 kg (equivalent to an error of 4.1 mg rTpa) with differences of up to 25 kg, obese patients or very thin are the most difficult to assess. The estimation of
the nurse-aides appear more reliable with standard deviation nevertheless amounted to 8.9.
Conclusion:
These results are insufficient to conclude formally. However to weight “standard”, the evaluation is
relatively reliable and especially if it is done by the nurse-aides.
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Simple variables predict miserable outcome after IV-thrombolysis
D.J. Seiffge1, A. Karagiannis2, D. Strbian3, H. Gensicke4, N. Peters5, L.H. Bonati6, K. Kotisaari7,
M. Leppä8, J. Kejda-Scharler9, C. Schindler10, T. Tatlitsumak11, P. Lyrer12, S. Engelter13
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External validation of the SEDAN score for prediction of intracerebral hemorrhage in stroke
thrombolysis.
M.V. Mazya1, P. Bovi2, J. Castillo3, D. Jatuzis4, A. Kobayashi5, N. Wahlgren6, N. Ahmed7
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Department of Neurology and Stroke Unit, Univeristy Hospital, Basel, Basel, SWITZERLAND4,
Department of Neurology and Stroke Unit, Univeristy Hospital, Basel, , 5, Department of Neurology
and Stroke Unit, Univeristy Hospital, Basel, , 6, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND7, Department of Neurology, Helsinki University Central Hospital,
Helsinki, FINLAND8, Department of Neurology and Stroke Unit, Univeristy Hospital, Basel, Basel,
SWITZERLAND9,
Swiss Tropical and Public Health Institute, Basel and University of Basel, Basel, SWITZERLAND10, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND11,
Department of Neurology and Stroke Unit, Univeristy Hospital, Basel, Basel, SWITZERLAND12,
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Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN1, UO di Neurologia, Azienda Ospedaliera;Universitaria di Verona, Verona, ITALY2, Department of Neurology,
Clinical Neurosciences Research Laboratory, Hospital Clínico Universitario, University of Santiago de Compostela, Santiago de Compostela, SPAIN3, Department of Neurology, Vilnius University
Hospital Santariskiu Klinikos, Vilnius, 4, 2nd Department of Neurology, Institute of Psychiatry and
Neurology, Warsaw, POLAND5, Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN6, Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN7

Background: The SEDAN score is a prediction rule for assessment of the risk of symptomatic intracerebral hemorrhage (SICH) per the ECASS II definition in acute ischemic stroke patients treated
with intravenous thrombolysis. We assessed the performance of the score in predicting SICH per
the ECASS II and SITS-MOST definitions in the SITS International Stroke Thrombolysis Register
(ISTR). Methods: We calculated the SEDAN score in 34251 patients with complete data, enrolled
Background:
into the SITS ISTR. The risk for SICH by both definitions was calculated per score category. Odds
Early identification of patients unlikely to benefit from IV thrombolysis alone is essential for planratios (OR) for SICH per one-point increase of the score were obtained using logistic regression.
ning additional therapeutic measures. The aim of this study was to test the predictability of miserThe predictive performance was assessed using AUC-ROC. Results: The predictive capability for
able outcome among stroke patients receiving IV thrombolysis (IVT) based on a simple variables
SICH per ECASS II was moderate at AUC-ROC 0.66. With rising scores, there was a moderate inmodel (SVM) and to compare the model’s predictive performance with the DRAGON-score (i.e.,
crease in risk for SICH per ECASS II (OR 1.65 per point, 95% CI 1.59-1.72, p<0.001), with SICH
“Dense cerebral artery sign/early infarct signs on CT”, “pre-stroke mRS”, “Age”, “blood Glucose”, rates between 1.6% for 0 points and 16.9% for ≥5 points, average 5.1%. The predictive capability
“Onset-to-treatment time” and “baseline National institutes of Health Stroke Scale score [NIHSS]”) for SICH per SITS-MOST was weaker, AUC-ROC 0.60, with lower increase per score point (OR
Methods:
1.36 per point, 95% CI 1.28-1.46, p<0.001), and SICH rates between 0.8% for 0 points and 5.4% for
The SVM consists of the parameters “age”, “independent before stroke”, “normal Glasgow coma
≥5 points, average 1.8%. Conclusions: In this very large dataset, the predictive and discriminatory
verbal score”, “able to lift arms” and “able to walk”. In a derivation cohort of 1346 and a validation performance of the SEDAN score was only moderate for SICH per ECASS II and low for SICH per
cohort of 638 consecutive IVT-treated stroke patients, we compared prediction of miserable 3-month SITS-MOST.
outcome defined as modified Rankin scale score (mRS) of 5-6 with the SVM compared to prediction
with the DRAGON score. Area under the computed-receiver-operating curves (AUC-ROC; 95%
Confidence intervals) were used to compare the predictive values.
Results:
AUC-ROCs to predict miserable outcome with the SVM were 80.7 (95% CI: 77.5-83.8) in the derivation cohort and 78.6 (74.2-82.9) in the validation cohort and for the DRAGON score 82.2(79.085.0)/80.9(77.4-84.5) in the derivation/validation cohort (p>0.05 for all comparisons).
Conclusion:
The SVM was similarly accurate as the DRAGON score to predict miserable outcome after IVT. As
these simple variables are available already at the pre-hospital stage, the SVM may facilitate and
accelerate triage of patients at high risk for miserable outcome after IVT towards more invasive addon treatments.
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Predicting chest infection after stroke- the PREDICT study
S. Hoffmann1, H. Harms2, L. Ulm3, D. Nabavi4, B.M. Mackert5, I. Schmehl6, G.J. Jungehülsing7,
J. Montaner8, P.U. Heuschmann9, C. Meisel10, A. Meisel11
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FIBRINOGEN DEPLETION AFTER I.V. THROMBOLYSIS
B. Censori1, T. Partziguian2, M.R. Rottoli3, V. Bonito4, M. Sgarzi5, R. Riva6, D. Alimonti7, E. Agazzi8, M. Rossi9, P. Filisetti10, E. Rottoli11, O. Valoti12, M. Poloni13
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Würzburg, Würzburg, GERMANY9,
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Background. Alteplase is marketed as a fibrin-specific drug. However, cardiological trials have
Background: Stroke-associated pneumonia (SAP) is a potentially modifiable complication after
shown a degree of systemic lysis with therapeutic dosages. We have evaluated fibrinogen decrease
stroke showing consistent association with poor outcome. Accumulating evidence suggests that
after intra-venous (i-v) thrombolysis for ischemic stroke. Methods. All patients treated with i.v. alstroke is associated with temporary immunodeficiency which might facilitate increased susceptibil- teplase for ischemic stroke from September 2009 were considered. Fibrinogen was assessed 6 to
ity for SAP. We investigated the predictive properties of blood based biomarkers on the occurrence
24 hours after thrombolysis in all patients, and before thrombolysis in a majority of cases. Results.
of SAP.
We have studied 113 patients, with a mean age of 68.5 +/- 11.9 years. Mean interval of fibrinogen
Methods: The PREDICT study is a prospective, multicentric, international study with 9 participatdosage from lysis was 22.1 +/- 19.5 hours. Overall, 9 patients (8.0%; 95% C.I. 3.7 to 14.6) had a
ing study sites in Germany and Spain. 486 patients with ischemic stroke of any severity (NIHSS
decrease of fibrinogen below 150 mg%, which is the lower limit of normal, and 5 patients had a
&#8805; 1) and any localization (anterior+posterior circulation) were included. Blood samples indecrease of fibrinogen below 100 mg% (4.4%; 95% C.I. 1.4 to 10.0). Fifteen of 77 patients with ficluding immune (IL10, TNF-a, mHLA-DR) and infection (IL6, IL8, LBP) parameters were obtained brinogen evaluation before and after thrombolysis had a decrease of at least 50% after lysis (19.5%:
on day 1 to day 4 after stroke onset. Screening for SAP was performed up to day 7 using CDC crite- 95% C.I. 11.3 to 30.1). There was no association between absolute fibrinogen levels or > 50% deria.
crease and hemorrhage after thrombolysis. Conclusions. Thrombolysis with alteplase for stroke
Results: The last patient was included in December 2012. Interim analysis of 258 patients showed
causes a systemic lytic state, with a frequency similar to that observed in cardiological trials. Fibrinthe following results: Mean age was 72.5 years, 46.5 % were female, mean NIHSS was 5.2 points.
ogen depletion does not seem to favour brain hemorrhage, but this aspect should be evaluated with
7% of the patients suffered from SAP. All stroke patients showed signs of immunodepression as
larger numbers.
indicated by a negative mHLA-DR/LBP ratio. Patients with SAP showed significantly lower mHLA-DR expression at day 1-4 than patients without SAP. Furthermore, patients with SAP showed
significantly higher and increasing IL6 and LBP levels at day 1-4 than non-infected patients. Final
analysis of the 486 included patients will be finalized until May 2013 and include a combined analysis of the predictive properties of biomarkers and independent clinical risk factors as identified with
the A2DS2-score (presented at the ESC 2011).
Conclusions: Our study supports the concept of stroke-induced immunodepression as a crucial factor for the development of SAP. Selected biomarkers might facilitate early identification of patients
at high-risk for SAP and help to justify intensive monitoring and tailored prophylactic measures in
these patients.
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Non-accidental Arterial Cerebral Air Embolism: A 10-year stroke center experience
S. Tsetsou1, E. Eeckhout2, S.D. Qanadli3, Y. Lachenal4, F. Vingerhoets5, P. Michel6
CHUV, LAUSANNE, SWITZERLAND1, CHUV, LAUSANNE, SWITZERLAND2, CHUV,
LAUSANNE, SWITZERLAND3, CHUV, LAUSANNE, SWITZERLAND4, CHUV, LAUSANNE,
SWITZERLAND5, CHUV, LAUSANNE, SWITZERLAND6
Background and Purpose: Non-accidental arterial cerebral air embolism (CAE) is an uncommon,
usually iatrogenic cause of cerebral ischemic events (CIE). We aim to explore the incidence, causes
and treatment of CAE-related CIE.
Methods: We retrospectively reviewed all CAE-related CIE in a single academic center over a 10year period. We excluded potential CAE from diving, traumatism and surgery.
Results: Among 4’557 consecutive patients, five fulfilled the inclusion criteria (incidence of 0.1%).
In three of them, air embolism was paradoxical and related to a patent foramen ovale: two after the
venous injection of microbubbles during diagnostic echocardiography and one during central venous
catheter hemodialysis. In one patient, recurrent CAEs and acute coronary syndromes were related to
air entry in the pulmonary veins from pulmonary arteriovenous malformations and in another from
needle lung biopsy. Hyperbaric oxygen therapy in two patients led to rapid recovery.
Conclusions: Non-accidental CAE should be suspected in patients with acute focal neurological
deficits in the setting of right-to-left shunts and iatrogenic manipulations of the vascular system. It is
a rare, preventable, and treatable condition.

Clinical and radiological information
Patient
Vascular
risk factors

Clinical
diagnosis
related to
CAE
NIHSS

1
Hypertension

3
Diabetes type II

4
Smoker

5
Diabetes type II

Hypercholesterolemia

Hypertension

Hypertension

Left MCA stroke

Multifocal TIA

Hypercholesterolemia
Right MCA stroke

Hypercholesterolemia
Bilateral MCA stroke

11 à 5 à 1

4à0à0

23 à 23 à 11

Diagnostic injection of bubbles
during TTE
PFO with massive shunt

Dialysis through CVC
with presumed air emboli through PFO
PFO with moderate
shunt

(acute à
24hours à
7days)
Cause of air Diagnostic injection
emboli
of bubbles during
TTE
Right-toIncompletely closed
left shunt
PFO
Acute neuro-imaging

2
Ex-smoker

CT: chronic cerebellar stroke

MRI: normal

CT: air bubbles in
right MCA cortex
CTP: right MCA hypoperfusion

Median
delay:150
min., range
30 min. to 9
hours
Subacute
neuroimaging
Treatment

MRI: chronic cerebel- lar stroke

CT: anterior right
MCA edema

Acute HOT

Acute HOT

PFO closure

3 months
mRS

1

0

6

Multiple TIAs,
strokes, ACS, seizures and cardiorespiratory arrest
13 à 13 à 5
2à1à0
(most severe episode)
Air entry directly
into PAVMs
PAVMs with massive shunt.
No PFO
CT after most
severe stroke: normal.

Air entry into pulmonary veins during lung
biopsy
PFO with minimal
shunt
CT: chronic lacunes

CTP: left MCA
hypoperfusion
CT after cardiorespiratory arrest:
air bubbles in left
MCA cortex
MRI: bihemispher- MRI: bihemispheric
ic ischemic lesions ischemic lesions
Embolization of
PAVMs
2

1

NIHSS= National Institute of Health Stroke Scale; mRS = modified Rankin scale.

644 Scientific Programme

London, United Kingdom 2013
568 Acute stroke: emergency management, stroke units and complications
BARRIERS TO ESTABLISH A TELESTROKE NETWORK IN LOW AND MIDDLE INCOME COUNTRIES
G.W. KUSTER1, T BRONER2, F.F. TOSO3, P.V.T. PIZA4, C. VOLCOV5, M.A.G. BARONI6, M.C.
ARRUDA7, L.A. DUTRA8, G.W. KUSTER9
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PAULISTANO/ AMIL STROKE NETWORK, SAO PAULO, BRAZIL3, HOSPITAL PAULISTANO/ AMIL STROKE NETWORK, SAO PAULO, BRAZIL4, HOSPITAL PAULISTANO/ AMIL
STROKE NETWORK, SAO PAULO, BRAZIL5, HOSPITAL PAULISTANO/ AMIL STROKE
NETWORK, SAO PAULO, BRAZIL6, HOSPITAL PAULISTANO/ AMIL STROKE NETWORK,
SAO PAULO, BRAZIL7, HOSPITAL PAULISTANO/ AMIL STROKE NETWORK, SAO PAULO,
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Subarachnoid haemorrhage in Cerebral Hyperperfusion Syndrome: a serious complication after carotid endarterectomy. A case report.
N. Badat1, S. Deltour2, F. Baronnet3, M. Amor4, Y. Samson5
Stroke Unit, HOSPITAL PITIE SALPETRIERE, PARIS, FRANCE1, Stroke Unit, HOSPITAL
PITIE SALPETRIERE, PARIS, FRANCE2, Stroke Unit, HOSPITAL PITIE SALPETRIERE, PARIS, FRANCE3, NeuroRadiology Center, HOSPITAL PITIE SALPETRIERE, PARIS, FRANCE4,
Stroke Unit, HOSPITAL PITIE SALPETRIERE, PARIS, FRANCE5

Cerebral hyperperfusion syndrome (CHS) is a rare, serious complication after carotid revascularization. CHS is characterised by headache, seizures, and focal neurological deficits, due to raised brain
oedema, intracerebral haemorrhage (ICH), or more rarely to subarachnoid haemorrhage. Impaired
cerebral autoregulation and post-revascularization changes in cerebral hemodynamics are the main
mechanisms involved in the development of the CHS. We report a particulary case of CHS. Mr. M.,
Background: The new global strategies (WHO) reflect the growing burden of stroke particularly in
aged 53, with a history of diabetes and smoking, underwent left carotid endarterectomy for a severe
the low and middle income countries. There are enormous disparities in the access to the health care stenosis revealed by a left transient monocular blindness. Two days after surgery, the patient comnetwork that directly affect the acute stroke care in these countries. Our aim was to review the appli- plained of headaches. Three days later, aphasia, right central facial palsy, right hemianopia, and secability of telestroke care to low and middle income countries.
vere headache appeared. Finally, he presented a partial motor seizure secondarily generalized. Brain
Methods: We developed a pilot study in a metropolitan area among hospitals that participate in one
CT showed left subarachnoid haemorrhage (SH). MRI reported white-matter oedema, predominantof the largest health care provider’s organization in the country. The Amil Stroke Network provides ly involving the posterior parietal-occipital regions and local SH at left. No vascular malformations
neurological expertise in acute stroke care (24 hs) from a major comprehensive stroke center (CSC- were found. Blood pressure was controlled by nicardipine and the treatment consisted of the cessahub) to 12 primary care hospitals (PCH - spokes) in the city of São Paulo.
tion of antiplatelets and prevention of seizure through levetiracetam. The evolution of the neurologiResults: We evaluated 156 consecutive patients; The majority were young (mean age: 56 y) and
cal deficits was favourable, with disappearance of MRI abnormalities. The main risk factor for CHS
male (61.5%). Of 156 patients, only 50% (79) were acute stroke (70% ischemic and 20% ICH)
is per and post-operative hypertension. Therefore, a scrupulous blood pressure management and
and 6,5% (10) TIA. In addition, 20 patients were diagnosed as SAH, 14 with Subdural Hemacontrol of hypertension are paramount and could help prevent CHS. Patients must also be advised to
toma and 7 with Cerebral Venous Thrombosis. Others cerebrovascular disorders were found in
contact vascular unit if they develop headaches or any neurological symptoms in the days following
16.7% of patients. Of 56 patients with acute ischemic stroke, 44% arrived within 8 hours at the
surgery. CHS following carotid revascularisation is a serious complication that remains underdiagPCH. Few patients that arrived at the therapeutical window (4.5 hs) did not receive rtPA. Only
nosed. Early identification and treatment of patients at risk is essential.
6 patients were removed to the CSC and 4 of them submitted to mechanical revascularization.
Conclusion: Few acute ischemic stroke patients were treated and are receiving more expensive
treatment due to late therapeutical window. In addition, elderly patients may have limit access to the
acute stroke care system. Educational programs should start among the healthcare professionals to
improve the local hospitals participation in the system and decrease the disparities in acute stroke
care between the CSC and PCH.
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HEMORRHAGIC TRANSFORMATION OF ACUTE ISCHEMIC STROKE: INCIDENCE,
PROGNOSIS AND RISK FACTORS. ANALYSES OF 146 PATIENTS FROM THE SYNTHESIS EXPANSION TRIAL.
C. Motto1, S. Lanfranconi2, P. Basilico3, P. Doneda4, A. Gatti5, I. Santilli6, R. Tortorella7, E. Botto8,
C. Serrati9, B. Censori10, M. Longoni11, G. Bono12, E. Agostoni13, A. Ciccone14
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Stroke Unit AO Niguarda Ca’ Granda, Milano, ITALY5, Stroke Unit AO Niguarda Ca’ Granda, Milano, ITALY6, Stroke Unit AO Niguarda Ca’ Granda, Milano, ITALY7, Ospedale Manzoni, Lecco,
ITALY8, Stroke Unit, Ospedale S. Martino, Genova, ITALY9,
Ospedali Riuniti, Bergamo, ITALY10, Ospedale Manzoni, Lecco, ITALY11, Ospedale di Circolo, Varese, ITALY12, Neurology-Stroke Unit AO Niguarda Ca’ Granda, Milano, ITALY13, Ospedale Poma,
Mantova, ITALY14
Background: Hemorrhagic transformation (HT) of ischemic stroke is the most frequent and feared
complication of revascularization treatments. The aim of this study was to identify predictive HT
factors in acute ischemic stroke treated with intravenous (IV) t-PA or endovascular treatment. Methods: We analyzed 146 patients included in the Synthesis Expansion study, a randomized multicenter
controlled trial on fast-track endovascular treatment compared to IV t-PA for acute ischemic stroke.
Demographic, clinical, radiological and functional features (7-day NIHSS, 90-day mRS) were evaluated. All CT scans were centrally reviewed in blind to treatment allocation and clinical outcome.
HTs were divided in subtypes according to ECASS classification. Results: HT was observed in
28% of patients (6% symptomatic). Variable significantly associated to HT were basal NIHSS (OR
for every NIHSS increase of one point 1.1; 95%CI 1.05-1.2; p=0.001), heparin administration (OR
3.0; 95%CI 1.1-7.9; p=0.024), Total Anterior Circulation stroke (OR 8.7; 95%CI 1.7-45.3; p=0.01),
MCA hyperdensity (OR 2.4; 95%CI 1.1-5.2; p=0.021), ASPECT score </=7 (OR 3.8; 95%CI 1.410.1; p=0.007), and infarct volume (p<0.0001). No correlation was observed between HT, age, and
other clinical features. HT was significantly associated to 7-day clinical severity (NIHSS ≥ 14: OR
3.1; 95%CI 1.4-6.9; p=0.007), and inversely associated to 90-day favorable outcome (mRS</=1 OR
0.1; 95%CI 0.03-0.4; p<0.0001). Among HT subtypes, only parenchymal hematoma type 2 impacted the prognosis with in-hospital mortality of 50%. HT type 1 was not associated to significant 90day mRS worsening (OR for mRS</=1 0.4; 95%CI 0.1-1.8). Conclusions: HT is relatively frequent
in acute ischemic stroke treated with thrombolysis and is an indicator of stroke severity.
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Results from the Victorian Stroke Telemedicine Project (VST): One year clinical phase.
C. Bladin1, N. Moloczij2, F. Kung3, S. Ermel4, D.A. Cadilhac5,
on behalf of the VST Project Investigators
Stroke Division, The Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA1, Stroke Division, The Florey Institute of Neuroscience and Mental Health, Melbourne,
AUSTRALIA2, Stroke Division, The Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA3, Bendigo Health, Bendigo, AUSTRALIA4, Stroke and Ageing Research Centre, Monash University, Melbourne, AUSTRALIA5
Background: Telemedicine can improve the delivery of stroke thrombolysis in rural hospitals but is
not widely used for acute stroke care in Australia. The Victorian Stroke Telemedicine (VST) project
has completed the first year of implementation of a comprehensive model of stroke care incorporating a program for stroke education, communication, and clinical support for decision making.
Methods: A network of urban-based neurologists was on call 24 hours a day for one regional hospital 200 kms from Melbourne (Australia). Neurologists predominately conducted telemedicine via
desktop computers. Telemedicine consultations were undertaken for patients with suspected stroke
symptoms and who arrived within 4 hours of onset. Patient clinical data were collected and a 3
month outcome follow-up conducted.
Results: A stroke thrombolysis rate of 5% was observed in the year prior to VST. Stroke telemedicine consults were undertaken for 35 patients, whereby 74% were full video-conferencing consultations (video/audio/brain imaging), 26% were telephone only, and the technology worked flawlessly
52% of the time. The median length of a telemedicine consult was 20 minutes (IQR 11-29 mins).
Four of the 35 patients did not fit the VST eligibility criteria. Of the eligible patients, 61% were
male, median age 66 years (range 32-90), median NIHSS 7; and 42% (n=13) received t-PA, with a
median door to needle time of 89 minutes. One patient who received t-PA experienced a symptomatic intracerebral haemorrhage. Discharge outcome data: 55% of patients scored a Rankin of 0-1; 58%
returned home; and 10% died in hospital.
Conclusions: Overall VST was feasible, increased access to thrombolysis in eligible patients with
excellent clinical outcomes. There is continuing work to streamline clinical processes and overcome
technology problems, particularly in the use of mobile wireless broadband. Stroke telemedicine is
due for expansion in 2013 following further Australian government funding.
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Missed opportunities for thrombolysis in young adults with ischemic stroke
S. Chaturvedi1, K. Rajamani2, P. Bhattacharya3
Wayne State University, Detroit, USA1, Wayne State University, Detroit, USA2, Wayne State University, Detroit, USA3
Background: Recent studies have suggested an increasing frequency of stroke in young adults.
Previous analysis of the SITS-ISTR registry found that stroke patients between 18-50 years derive
greater benefit from thrombolysis compared to older patients (Neurol 2012; 78: 880-87). We sought
to analyze how frequently young stroke patients present within three hours, how often tissue plasminogen activator (tPA) is administered, and the reasons for lack of use of thrombolysis.
Methods: A prospectively maintained Young Stroke Registry was reviewed. Information on demographic variables, presentation within three hours, initial Emergency Department (ED) diagnosis,
and use of acute stroke therapies was recorded.
Results: 81 patients (59% women) with a mean age of 37.7 years were evaluated. Overall, 23/81
(28%) patients presented within three hours of symptom onset. Ten of 23 received thrombolytic
therapy (8 intravenous, 2 intra-arterial). In the remaining 13 patients, six were misdiagnosed and
discharged from the ED. Other reasons for not administering tPA were mild or improving symptoms
(two patients), postpartum state (1), possible venous sinus thrombosis (1), seizure at symptom onset
(1), possible subarachnoid hemorrhage (1), and discomfort with tPA use. Three of the patients who
were misdiagnosed had long term disability.
Conclusions: Slightly more than half of young stroke patients presenting to the ED within three
hours do not receive thrombolysis. Misdiagnosis of stroke (46%) was the most common reason for
not administering tPA in patients who presented within three hours. Further ED involvement by neurologists or acute stroke teams could reduce the misdiagnosis rate in young adults with stroke-like
symptoms and potentially reduce the rate of long-term disability in this group of patients.
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Thrombolysis in Canada: Results of the Canadian Stroke Audit
M.D. HILL1, P. Lindsay2, J. Fang3, M.K. Kapral4, R. Cote5
Canadian Stroke Audit Investigaators
University of Calgary, Calgary, CANADA1, University of Toronto, Toronto, CANADA2, University of Toronto, Toronto, CANADA3, University of Toronto, Toronto, CANADA4, McGill University, Montreal, CANADA5
Background
Stroke care in Canada is varies widely in quality and extent. The use of thrombolysis for acute ischemic stroke is an important quality indicator. We conducted a national stroke audit in every province in Canada by randomly sampling 10,000 charts to assess the quality of stroke care. We evaluated the use of thrombolysis for stroke in Canada.
Methods
We used administrative data sources to draw a weighted random sample of stroke cases from one
year for detailed chart review. Sampling was over-weighted for smaller provinces and under-represented populations. Hospitals with less than 20 stroke admissions per year were excluded. Charts
were audited by on-site review by trained abstractors. Data were pooled anonymously and are reported using standard descriptive statistics. We report the proportion of thrombolysis use, complications, and outcomes stratified by hospital centre type.
Results
The sampling frame consisted of 38046 strokes reported using administrative data codes (ICD10
– I60, I61, I63, I64, G45, H34.1, I67.6) in fiscal 2010. Data from Ontario are not yet merged with
the full data set such that these data represent data from 9 provinces. 6143 ischemic strokes were
reviewed of which 455 (7.4% CI95 6.7-8.1) received thrombolysis. At comprehensive stroke centres, 11.9% (CI95 10.6-13.3) (294/2469) received thrombolysis compared to 4.4% at intermediate or
primary stroke centres. The top three reasons for not giving thrombolysis were similar in both comprehensive vs. intermediate/primary stroke centres: arrival beyond 4.5h (56%/43%), no documented
reason (21%/33%), stroke too mild (19/14%). Overall 30-d case mortality among thrombolysed patients was 14%.
Conclusions
Rates of thrombolysis use are higher in comprehensive stroke centres. Overall treatment rates remain modest. There is a persisting evidence to practice gap and therefore continued room for education and improvement.
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STROKE ASSOCIATED RESPIRATORY INFECTION
S.M. Voyaki1, S. Hini2, S. Siassiakou3, A. Kanelou4, E. Alexaki5, P. Tsiodra6, S. Pagoni7

575 Acute stroke: emergency management, stroke units and complications
Resource use and quality of care in an urban stroke unit
J. K. Boyle1, H. Casey2, C. L. Doyle3, M. R. Walters4

GENERAL HOSPITAL OF ATHENS, ATHENS, GREECE1, GENERAL HOSPITAL OF ATHENS, ATHENS, 2, GENERAL HOSPITAL OF ATHENS, , 3, GENERAL HOSPITAL OF ATHENS,
ATHENS, 4, GENERAL HOSPITAL OF ATHENS, ATHENS, 5, GENERAL HOSPITAL OF ATHENS, , 6, GENERAL HOSPITAL OF ATHENS, ATHENS7

University of Glasgow, School of Medicine, Glasgow, UNITED KINGDOM1, University of
Glasgow, School of Medicine, Glasgow, UNITED KINGDOM2, University of Glasgow, School of
Medicine, Glasgow, UNITED KINGDOM3, Acute Stroke Unit, Western Infirmary, Glasgow, UNITED KINGDOM4

Background : Respiratory infection is a frequent complication of acute ischemic stroke, and main
cause of morbidity and mortality. Purpose of this study is to examine the clinical characteristics of
stroke associated respiratory infections. Methods : 1183 patients (618M/565F) with acute stroke
(aged 60-101), were admitted in our Hospital. Age, gender, history of stroke, the severity of stroke
on admission according to known neurological scales, stroke subtype (lacunar brain infarction, atherothrombotic brain infarction, cardioembolic brain infarction, and others), aspiration, naso-gastric
tube feeding, vascular risk factors, the length of hospital stay and outcome of patients were noted.
We compared them between patients with and without respiratory infections. Results : 42% had
ischaemic infarct of large arteries, 12% intracerebral haemorrhage, 8% lacunar infarct, 24% cardioembolic and 14% were unclassified. 140 stroke patients (11.8%) developed respiratory infections.
Cardioembolic stroke patients were more frequently developed respiratory infections (P=0.003)
compared with other stroke subtypes. The independent risk factors for respiratory infections by
multiple logistic regression model were the aspiration (OR, 5.513 ; 95% CI, 1.793-16.946) and the
severity of stroke on admission (OR, 1.090 ; 95% CI, 1.034-1.150). Mortality of patients with respiratory infections was as high as 30%, After adjustment for age, sex, the severity of stroke and
other cardiovascular risk factors, respiratory infection was one of the independent risk factors of
poor stroke outcome (OR, 5.838 ; 95% CI, 1.792-19.018). Conclusions : Aspiration and the severity of stroke independently predict the development of respiratory infections complicating ischemic
stroke. Respiratory infections may make worse their stroke outcome. A measure to prevent aspiration pneumonia needs to be taken for patients suffering from severe ischemic stroke.

Background
Stroke is the third most common cause of mortality and the most common cause of disability worldwide. It has been consistently shown that patients placed on acute stroke units (ASU) have significantly better outcome measures. We attempted to gain a better understanding of the benefits of the
stroke unit by following stroke patients within and out with ASU, Western Infirmary Glasgow. Furthermore, the efficiency of bed management within ASU was assessed.
Methods
Over a 3 week period we investigated all patients under the care of the stroke team. There were 3
groups: stroke patients within ASU; medical boarders in ASU; and stroke patients boarded out with
ASU. 29 stroke patients in ASU and 18 stroke patients boarded out were compared based on a range
of parameters. At 11am on each weekday a snapshot view of all three groups was performed in order
to assess bed management.
Results
Stroke patients within ASU were shown to have significantly less time to CT brain (p<0.0001),
shorter time to therapist review (p=0.0447), more blood pressure (p=0.0243) and Glasgow Coma
Score (p=0.0033) measurements in their first 24 hours of admission than stroke patients boarded out
with ASU. Age, sex, DEPCAT score and time to consultant review were found to be not significant
between the two groups of stroke patients.
Conclusion
Better outcome measures in ASU could be attributed to the differences between the groups of stroke
patients. Prompt therapist input and frequent nursing observations have long been considered to be
imperative in the success of ASU; our findings wholly support this and highlight the importance of
the multidisciplinary approach.
The snapshot data revealed that bed capacity on ASU was sufficient for the number of stroke patients. However capacity was not being utilised efficiently as non-stroke medical boarders occupied
beds consistently whilst stroke patients were boarded out to other wards.
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Predictors of Symptomatic Intracerebral Hemorrhage after Thrombolysis in Nation-wide
Sample
D. Vaclavik1, R. Mikulik2, P. Kadlecova3, M. Bar4

577 Acute stroke: emergency management, stroke units and complications
Perfusion-CT ASPECT score does not predict final infarct by ASPECTS after recanalization
therapy for acute ischemic stroke in the anterior circulation
A. Angermaier1, S. Langner2, M. Kirsch3, N. Hosten4, C. Kessler5, A.V. Khaw6

Stroke Center, Department of Neurology,Vitkovice Hospital, Ostrava, CZECH REPUBLIC1,
International Clinical Research Center, Department of Neurology, St.Anne‘s University Hospital
Brno, Brno, CZECH REPUBLIC2, International Clinical Research Center, Department of Neurology, St.Anne‘s University Hospital Brno, Brno, CZECH REPUBLIC3, Department of Neurology,
University Hospital Ostrava, Ostrava, CZECH REPUBLIC4

University Medicine Greifswald, Departement of Neurology, Greifswald, GERMANY1, University Medicine Greifswald, Institute for Diagnostic Radiology and Neuroradiology, Greifswald,
GERMANY2, University Medicine Greifswald, Institute for Diagnostic Radiology and Neuroradiology, Greifswald, GERMANY3, University Medicine Greifswald, Institute for Diagnostic Radiology
and Neuroradiology, Greifswald, GERMANY4, University Medicine Greifswald, Departement of
Neurology, Greifswald, GERMANY5, University Medicine Greifswald, Departement of Neurology,
Greifswald, GERMANY6

Background: : Symptomatic intracerebral hemorrhage (SICH) following thrombolytic therapy for
stroke is associated with a high rate of morbidity and mortality. The aim of our study was to identify
predictors of SICH in patiens after systemic thrombolysis in the Czech Republic.Methods: : Data
collected from the SITS registry (Safe Implementation of Treatments in Stroke) of patients from the
Czech Republic treated with intravenous thrombolysis between February 2003 and February 2010
were analyzed with uni and multivariate regression analysis. The outcome variable was SICH, defined as deterioration in NIHSS >= 4 points and intracerbral hemorrhage type 2 in the 22-36 hours
after the start of thrombolysis. Results: Overall 2821 patients were treated with intravenous thrombolysis. SICH were observed in 60 (2,1%) patients. Multivariate regression analyses identified following variables independetly associated with SICH: baseline NIHSS (<=12 vs >12) ( p < 0.006;
OR 0.4, 95% CI 0,25-0,79 ), Glucose ( p< 0,003; OR 1.1, 95% CI 1,03-1,18), Congestive heart
failure ( p<0.02; OR 2.1, 95% CI 1,1-4,01), hypertension ( p<0.043; OR 2.4, , 95% CI 1,03-5,81).
Conclusions: Our data help with risk stratification afer intravenous thrombolysis: patients with more
severe stroke, higher glucose level and presence of congestiva heart failure and hypertension are at
higher risk of SICH.

Purpose: The ASPECTS (Alberta Stroke Program Early CT Score) has been proposed as an easy
and rapid alternative to the less reliable visual estimation of tissue at risk. Our aim was to evaluate
the association between admission ASPECTS for perfusion CT (PCT) parameters and final infarct
ASPECTS in patients who received intraarterial thrombolysis (iaT) and to compare the results
with patients treated conservatively. Methods: We enrolled 26 ischemic stroke patients (17 w, 9 m,
67.5+/-12.1y) with M1, proximal M2 or distal ICA occlusion to undergo iaT after noncontrast CT,
PCT and CT angiography within 6 hours from symptom onset. The control group consisted of 20
patients matched for age and admission NIHSSS and who underwent the same imaging protocol but
did not receive any reperfusion procedure. Recanalization status in the control group was assessed
with TCD. Three raters, blinded for other data, scored ASPECTS values for CBF, CBV and TTP on
a consensus base. These scores were compared with final infarct ASPECTS in follow-up CT (ASPECTS-CT). Results: Recanalization occurred in 19 patients after iaT. In the control group, 6 out
of 12 had spontaneous recanalization, 8 had no sufficient TCD insonation window. Mean(SD) ASPECTS for CBF was 3.3(2.1), CBV 4.3(2.1) and TTP 1.9(1.6) in the treatment group, and 1.5(2),
2.8(2.1) and 1.5(1.7) in the control group, respectively. Mean(SD) ASPECTS-CT was 6.5(2.3) and
5.5(3.2), resp. ASPECTS for all PCT parameters were significantly lower than ASPECTS-CT in
both groups. This applied to patients with successful recanalization, as compared to those without.
The smallest mean difference was found between CBV and ASPECTS-CT in the non-recanalization
subgroup. Discussion: The initial ASPECTS lesion was significantly larger in all PCT parameters as
compared with ASPECTS-CT and was not predictive when recanalization occurred. This suggests
that the initial perfusion lesion, including CBV, may be partially reversible in case of reperfusion.
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The role of CT-angiography in acute stroke: frequency of occlusion and associated factors and
complications of their use
J.A. Matias-Guiu1, C. Serna-Candel2, P. Simal3, A.M. García4, C. Gómez-Escalonilla5, J.A. Egido6, J. Matias-Guiu7
Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos,
Madrid, SPAIN1, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, 2, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital
Clinico San Carlos, Madrid, SPAIN3, Department of Neurology. Institute of Neurosciences, IdISSC.
Hospital Clinico San Carlos, Madrid, SPAIN4, Department of Neurology. Institute of Neurosciences,
IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN5, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN6, Department of Neurology. Institute of Neurosciences, IdISSC. Hospital Clinico San Carlos, Madrid, SPAIN7
Background. Nowadays, demonstration of arterial occlusion in acute stroke may be relevant due to
the advances achieved in reperfusion therapies. This study evaluates the frequency of arterial occlusion and its associated factors in acute stroke, as well as the complications derived from CT-angiography (CTA) use.
Methods. Retrospective study of patients diagnosed with acute stroke in our centre over a period of
6 months.
Results. Data from a total of 157 patients were obtained (mean NIHSS 5, 60% were admitted at the
Emergency Room at a maximum of 8 hours from the onset of stroke). CTA was performed in 45%
of cases, of which occlusion was detected in 52%. Occlusion was observed in middle cerebral artery
(53%) and basilar artery (18%). Univariate analysis and multinomial logistic regression showed that
NIHSS (17 vs 7, p<0.001) and atrial fibrillation (64% vs 32%, p=0.006) were associated to occlusion. ROC analysis reveled that the area under the curve of NIHSS was 0.789. An NIHSS equal to 6
allowed a sensitivity of 0.85 for the diagnosis of arterial occlusion in our sample, whereas sensitivity
dropped to 0.6 if a cut-off point of NIHSS equal to 12 was used. There were no cases of contrast-induced nephropathy. There was one case of allergic reaction to contrast. The door-to-needle time for
thrombolysis in patients undergoing CTA was 61.2+/- 24 vs 53.5 +/- 34.3 minutes in the group of
patients who did not (p=0.495).
Conclusions. Arterial occlusion is frequent in acute stroke. NIHSS is the main associated factor,
with an optimal cut-off point of 6. Other factors such us atrial fibrillation may be useful to predict
arterial occlusion. CTA in this setting is safe.
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STARTUP OF AN INTERHOSPITAL NETWORK FOR THE INTERVENTIONAL TREATMENT OF ACUTE ISCHAEMIC STROKE IN THE SPANISH REGION OF MADRID
A. Ximénez-Carrillo1, G. Reig2, G. Zapata Wainberg3, M. Alonso de Leciñana4, A. Cruz5, B. Fuentes6, P. Martínez7, A. García Pastor8, A. García García9, J. Díaz10, J. Egido11, A. Gil12, J. Masjuan13,
E. Díez-Tejedor14, J. Vivancos15
Stroke Unit. Hospital de La Princesa. On behalf of MADRID STROKE NETWORK, Madrid,
SPAIN1, Stroke Unit. Hospital de La Princesa, Madrid, SPAIN2, Stroke Unit. Hospital de La Princesa, Madrid, SPAIN3, Stroke Unit. Hospital Ramón y Cajal, Madrid, SPAIN4, Stroke Unit. Hospital
Ramón y Cajal, Madrid, SPAIN5, Stroke Unit. Hospital La Paz, Madrid, SPAIN6, Stroke Unit. Hospital La Paz, Madrid, SPAIN7, Stroke Unit. Hospital Gregorio Marañón, , 8, Stroke Unit. Hospital
Clínico San Carlos, Madrid, SPAIN9,
Stroke Unit. Hospital 12 de Octubre, Madrid, SRI LANKA10, Stroke Unit. Hospital Clínico San Carlos, Madrid, SPAIN11, Stroke Unit. Hospital Gregorio Marañón, Madrid, SPAIN12, Stroke Unit. Hospital Ramón y Cajal, Madrid, SPAIN13, Stroke Unit. Hospital La Paz, Madrid, SPAIN14, Stroke Unit.
Hospital de La Princesa, Madrid, SPAIN15
BACKGROUND: The aim of this study is to describe a new initiative of the Madrid Stroke Network to implement the interventional treatment of acute ischemic stroke in the region of Madrid
and its preliminary results. METHODS: Our protocol is based on a weekly rotatory shift between
3 Stroke Centers. Stroke Code system is carried out following the regular protocol by the 6 stroke
units of the region. If endovascular treatment is indicated the interhospital transference is done, primarily or after completing IV thrombolysis, to the on-call center for interventionism. We performed
a prospective registry of consecutive patients selected for endovascular treatment following a protocol agreed by the Madrid Stroke Network. We present the baseline characteristics, reperfusion rates,
outcomes and short term adverse events of the patients treated in three stroke units engaged in an organized system since its startup in February 2012. RESULTS: During 10 months we have performed
87 endovascular treatments. The results of the first 3.5 months are: Treated patients: 29 (8.2 patients/
month). Mean age: 66.86(SD 11.99) years. Women: 37.9%. Median baseline NIHSS: 17 (IQR=6).
Patients treated with IV rt-PA: 62.1%. Interhospital transfers 58.6%. Anterior circulation 93.1%
(MCA 86.2%). Stent-retriever: 96.5%. Reperfusion rates: TICI≥ 2a=82.7%. Median onset-interventionism time: 260(IQR 192.5) minutes. Mean onset-reperfusion time: 316.66(SD 100.04) minutes.
Immediate complications: 13.79% (2 arterial ruptures,1 arterial dissection; others: 1; none lethal).
Symptomatic hemorrhage 3.4%; Median NIHSS at discharge= 3(IQR=11). Median pre and postreatment NIHSS difference= 12 (p<0.001). Independence at 90 days (mRS< 3): 51.7%. 90 days mortality: 6.9%. CONCLUSION: The implementation of this new interhospital network increases the accessibility and allows an effective and safe application of endovascular treatment for acute ischemic
stroke in the region of Madrid.
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An audit of stroke care comparing Royal Free Hospital Stroke Unit and University College
London Hospital Hyper-Acute Stroke Unit to national standards.
S.J. Whittingham-Jones1, W.Y. Chris Sin2, B. Dewan3
King George Hospital, Ilford, UNITED KINGDOM1, Royal Free Hospital, London, UNITED
KINGDOM2, Royal Free Hospital, London, UNITED KINGDOM3
Background:
Acute stroke patients local to Royal Free Hospital should be sent to the hyper-acute stroke unit at
University College London Hospital (UCLH HASU) with subsequent repatriation to Royal Free
Hospital. Despite this some patients are admitted directly to Royal Free Hospital. We look at the
reasons for this and compare the care of acute stroke patients at these hospitals.
Methods:
We studied all acute stroke admissions to UCLH HASU and Royal Free Stroke Unit between April
and June 2012. Data was collected from the Stroke Improvement National Audit Programme
(SINAP), Cerner IT system and patient case-notes.
Six key areas were reviewed: brain imaging, swallow and nutrition assessment, timely review by
stroke specialists and therapists, communication with patient and family and functional outcome.
Results:
We identified 7 patients admitted directly to Royal Free stroke unit and 56 attending UCLH HASU.
Sixty-six per cent of Royal Free patients received brain imaging within the recommended time.
Speech and language therapist assessment by 72 hours after admission was achieved in 60%. Timely physiotherapist review and occupational therapist review was achieved in 85.7% and 71.4% respectively.
Patients attending HASU had a better functional outcome compared to Royal Free patients (mean
Modified Rankin Score 2.97 vs. 3.57)
The reasons for acute stroke patients being admitted directly to Royal Free Stroke Unit are outlined
in Figure 1.
Conclusions:
Royal Free Stroke Unit under performed in all areas when compared to UCLH HASU and national
standards. HASU had a better functional outcome and were more likely to be discharged home than
ongoing care or inpatient rehabilitation.
We suggest that these results are because patients attending HASU are more likely to receive thrombolysis. This may be because they present sooner from the onset of symptoms and thus receive appropriate assessment and treatment sooner than at Royal Free Stroke Unit.
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Are decisions for IV thrombolysis reliable?
G. MUTLU1, E. MORVAN2, Y. SAMSON3
SERVICE DE NEUROLOGIE ET UNITE NEUROVASCULAIRE - CENTRE HOSPITALIER VERSAILLES, LE CHESNAY, FRANCE1, URGENCES CEREBROVASCULAIRES
- SALPETRIERE, PARIS, FRANCE2, URGENCES CEREBROVASCULAIRES - SALPETRIERE,
PARIS, FRANCE3

582 Acute stroke: emergency management, stroke units and complications
The polymorphisms within fibrinogen alpha and beta genes and poststroke epilepsy in Polish
children
I. Kopyta1, B. Sarecka-Hujar2, A. Balcerzyk3, P. Niemiec4, I. Zak5, E. Pilarska6, K. Pienczk-Reclawowicz7, E. Emich-Widera8

Medical University of Silesia, Dept. of Neuropediatrics, Katowice, POLAND1, Medical University of Silesia, Dept. of Applied Pharmacy, Sosnowiec, POLAND2, Medical University of Silesia,
Dept. of Biochemistry and Medical Genetics, Katowice, POLAND3, Medical University of Silesia,
Background.
Dept. of Biochemistry and Medical Genetics, Katowice, POLAND4, Medical University of Silesia,
Intravenous thrombolysis for stroke has become a routine treatment. However decisions for treatDept. of Biochemistry and Medical Genetics, Katowice, POLAND5, Medical University of Gdansk,
ment (or not) sometimes remain difficult, which could affect homogeneity of patient care. Studies on Dept. of Developmental Neurology, Gdansk, POLAND6, Medical University of Gdansk, Dept. of
reliability of decision for thrombolysis appear scarce. We sought to measure reliability of decision
Developmental Neurology, Gdansk, POLAND7, Medical University of Silesia, Dept. of Neuropeditaken by stroke-neurologists for a panel of cases extracted from real-life.
atrics, Katowice, POLAND8
Methods
Real life clinical cases were extracted from a stroke patients database, either treated with thrombol- Background: Previously, number of data showed that genetic risk factors are related to paediatric
ysis or not, from 2009 to 2010, in Urgences Cerebrovasculaires, Salpetriere Hospital, Paris, France. ischemic stroke. The variations in the fibrinogen beta (FGB) gene (e.g. –455G>A polymorphism)
Short cases (with clinical features, past medical history, brain imaging and biology results) were
gene) as well as some environmental factors affect plasma fibrinogen level and elevated level of fipresented to 13 stroke-neurologists (8 senior and 5 junior). Raters should answer to the questions «
brinogen is known factor for cerebrovascular diseases. On the other hand, Thr312Ala polymorphism
do you treat the patient with IV thrombolysis ? » and « Is it a common situation or a difficult case ?
in fibrinogen alpha (FGA) gene may affect fibrin clot structure which is important in the pathogene», blinded to the decision really taken. Reliability was measured with Fleiss kappa, and considered « sis of ischemic stroke. A history of acute brain ischemia is burdened with consequences such as moPoor » (kappa = 0), « Slight » (0-0.20), « Fair » (0.21-0.40), « Moderate » (0.41-0.60), « Substantial tor impairment (hemiparesis observed most commonly), speech impairment and intellectual regres» (0.61-0.80), or « Almost Perfect » (0.81-1). Reliability of the decisions for « Common cases » and sion. Particularly, noteworthy is the problem of epilepsy after an ischemic stroke in children.
« Difficult cases » were compared using bootstrap resampling method.
The objective of the present study was to find association between -455G>A polymorphism in FGB
Results
gene and Thr312Ala polymorphism in FGA gene and poststroke epilepsy in paediatric patients.
The stroke neurologists individually rated the 37 cases from october 10th to 19th (2012), with a
Methods: The study population consisted of 124 children (white Polish Caucasians): 12 children
mean total rating time of 42 min. Cases were considered as « Common case » for 24/37 and « Diffi- with poststroke epilepsy (mean age 5.33+/-4.38) and 112 controls (mean age 6.89+/-5.16). The FGA
cult cases » for 13/37. Fleiss Kappa was 0.70 (« substantial ») for the « Common cases » and 0.27 (« and FGB polymorphisms were genotyped with PCR-RFLP method.
Fair ») for « Difficult cases ». The poorer reliability for « Difficult cases » was significant (p < 0.05). Results: We observed that frequencies of genotypes and alleles of FGB polymorphism were similar
Conclusion
in both analyzed group. Whereas, prevalence of carriers of FGA A allele was higher in the postDecisions for IV-thrombolysis remain faced with variability, even in a single intensive stroke unit,
stroke epilepsy group compared to controls (67% vs 35%, p=0.114, OR=3.73 95%CI 0.56-30.68).
with a poorer reliability observed for « Difficult cases ». This result should be taken in account when We also observed that 312A allele of Thr312Ala polymorphism was more common in patients than
considering homogeneity of patient care and when designing procedures to minimize it.
in controls (42% vs 19%, p=0.05, OR=3.12 95%CI 0.82-11.58).
Conclusions: The FGA polymorphism may be related to poststroke epilepsy in Polish children, although further studies are needed.
Funded: NN-6-296/06
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The MTHFR 677C>T polymorphism and poststroke epilepsy in Polish children
B. Sarecka-Hujar1, I. Kopyta2, I. Zak3, E. Pilarska4, K. Pienczk-Reclawowicz5, E. Emich-Widera6

584 Acute stroke: emergency management, stroke units and complications
Comparison of stroke scores in a pre- and intra-hospital emergency setting
J.C. Purrucker1, C. Hametner2, A. Engelbrecht3, M. Priglinger4, M. Bartz5, E. Popp6, S. Poli7

Medical University of Silesia, Dept. of Applied Pharmacy, Sosnowiec, POLAND1, Medical University of Silesia, Dept. of Neuropediatrics, Katowice, POLAND2, Medical University of Silesia,
Dept. of Biochemistry and Medical Genetics, Katowice, POLAND3, Medical University of Gdansk,
Department of Developmental Neurology, Gdansk, POLAND4, Medical University of Gdansk, Department of Developmental Neurology, Gdansk, POLAND5, Medical University of Silesia, Dept. of
Neuropediatrics, Katowice, POLAND6

University Hospital Heidelberg, Department of Neurology, Heidelberg, GERMANY1, University Hospital Heidelberg, Department of Neurology, Heidelberg, GERMANY2, University Hospital
Heidelberg, Department of Neurology, Heidelberg, GERMANY3, University Hospital Heidelberg,
Department of Neurology, Heidelberg, GERMANY4, University Hospital Heidelberg, Department
of Neurology, Heidelberg, GERMANY5, University Hospital Heidelberg, Department of Anaesthesiology, Heidelberg, GERMANY6, University Hospital Tübingen, Department of Neurology, Tübingen, GERMANY7

Background: Hyperhomocysteinemia is an established risk factor for vascular disorders in children
and adults. Methylenetetrahydrofolate reductase (MTHFR) is an enzyme that catalyses remethylation of homocysteine (HCys) to methionine. The 677C>T polymorphism within MTHFR gene causes increased concentration of HCys. Previously it was observed that elevated level of HCys plays a
role in the development of brain atrophy in epileptic patients. We aimed to analyse relationship between MTHFR polymorphisms and presence of epilepsy in Polish paediatric patients with ischemic
stroke.
Methods: The study population consisted of 175 children (white Polish Caucasians): 12 children
with poststroke epilepsy (mean age 5.33+/-4.38), 41 children without poststroke epilepsy (mean age
8.94+/-5.48) and 122 controls (mean age 6.89+/-5.16). The MTHFR polymorphism was genotyped
using PCR-RFLP method.
Results: The TACI stroke was the most common stroke subtype, present in 58% of the children with
poststroke epilepsy. The PACI as well as LACI subtypes were found in 17% of the poststroke patients. We observed that frequency of 677T allele was more prevalent in the group with poststroke
epilepsy (42%) compared to controls (31%, p=0.455, OR=1.59 95%CI 0.40-6.19). Carrier-state of
T allele is also more common in the group with epilepsy than in children without epilepsy as well as
controls (67%, 61% and 53% respectively).
Conclusions: The MTHFR polymorphism may be related to poststroke epilepsy in Polish children,
although further studies are needed.
Funded: NN-6-296/06

Background: Correct and rapid prehospital identification of stroke allows early preparation of acute
stroke teams. Special stroke scores have been developed and validated for this purpose. The aim of
our study was to compare the sensitivity and specificity of stroke identification with the Cincinnati
Prehospital Stroke Scale (CPSS), the Face Arm Speech Test in a modified version (mFAST), the Los
Angeles Prehospital Stroke Screen (LAPSS), the Melbourne Ambulance Stroke Screen (MASS),
the Recognition of Stroke in the Emergency Room score (ROSIER) and the full and shortened NIH
Stroke Scale (NIHSS) with 15, 8 and 5 items.
Methods: Retrospective analysis including consecutive data sets of 774 patients first assessed by
prehospital emergency physicians. Hospital discharge diagnosis was available in 741 cases. CPSS,
MASS, LAPSS and the mFAST score were calculated at both the prehospital and the neurologic
emergency room level, whereas the other stroke scores where assessed only at the ER level.
Results: CPSS, mFAST and MASS provided best prehospital sensitivity for stroke identification
(86.9, 88.7 and 84.9% respectively) while specificity was low (60.7, 60.2 and 63 %). In contrast,
high specificity was reached with the LAPSS (89.7%), but sensitivity was low (62.6%). At the ER
level, NIHSS provided best sensitivity of stroke identification (91.1%). General trends were consistently found when dichotomizing the population in patients < 70 and => 70 years old or patients
having a modified Rankin Score (mRS) of <= 2 and those with a mRS > 2. Sensitivity of stroke
identification increased with the age and disability of the patients.
Conclusion: Complex stroke scores as the MASS did not provide a better sensitivity than the more
simplified CPSS or mFAST. Individual aspects of all eight stroke scores are shown in detail.
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The Stroke Eastern Saxony Network: An evaluation of Telestroke thrombolysis over 5 years
C. Zerna1, V. Puetz2, C. Wojciechowski3, I. Dzialowski4, J. Kepplinger5, K. Barlinn6, L.P. Pallesen7,
G. Gahn8, H. Reichmann9, R. von Kummer10, U. Bodechtel11
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Impact of thrombolysis in a District General Hospital: How many patients are actually assessed for one patient to be treated with rt-PA.
J. W. McKee1, S Todd2, J McElroy3, J Corrigan4, M McCarron5, A Elleithi6, S Philips7, D Dunne8

Department of Neurology, Technical University Dresden, Dresden, GERMANY1, Department of
Neurology, Technical University Dresden, Dresden, GERMANY2, Department of Neurology, Technical University Dresden, Dresden, GERMANY3, Department of Neurology, Technical University
Dresden, Dresden, GERMANY4, Department of Neurology, Technical University Dresden, Dresden,
GERMANY5, Department of Neurology, Technical University Dresden, Dresden, GERMANY6, Department of Neurology, Technical University Dresden, Dresden, GERMANY7, Department of Neurology, City Hospital of Karlsruhe, Karlsruhe, GERMANY8, Department of Neurology, Technical
University Dresden, Dresden, GERMANY9,Department of Neuroradiology, Technical University
Dresden, Dresden, GERMANY10, Department of Neurology, Technical University Dresden, Dresden, GERMANY11

Altnagelvin Hospital Care of Elderly, Londonderry, UNITED KINGDOM1, Altnagelvin Hospital Care of Elderly, Londonderry, UNITED KINGDOM2, Altnagelvin Hospital Care of the Elderly,
Londonderry, UNITED KINGDOM3, Altnagelvin Hospital Care of the Elderly, Londonderry, UNITED KINGDOM4, Altnagelvin Neurology, Londonderry, UNITED KINGDOM5, Altnagelvin Care of
the Elderly, Londonderry, UNITED KINGDOM6, Altnagelvin Care of Elderly, Londonderry, UNITED KINGDOM7, Altnagelvin Care of the Elderly, Londonderry, UNITED KINGDOM8

BACKGROUND: Stroke is the 3rd most common cause of disability in the UK. Alteplase (rtPA) is the single proven treatment for acute ischaemic stroke. It improves functional outcome and
reduces neurological impairment if given within 4.5 hrs of onset (ECASS 3, NINDS trial). Very
little evidence has been published on the number of patients who require urgent assessment before
Background: The Stroke East Saxony Network (SOS-NET) provides telemedical consultations for
one patient is treated. Most studies are based on numbers needed to treat for successful outcome or
patients with acute ischemic stroke. Stroke neurologists recommend intravenous (IV) thrombolynumbers needed to harm. However, Slaght et al (2010) carried out a similiar study, difference was
sis based on patient history, video examination and standardized evaluation of cerebral CT scans.
the length of their study and treatment time was < 3 hrs of onset. Thrombolysis was set up in the
We sought to assess the clinical course and functional outcome of patients who were thrombolyzed
Western Trust in 2009 as a 9-5 service moving to a 24/7 service in August 2011. The Western Trust
based on telemedical assessment.
is divided into 2 sectors Northern and Southern serving a population of approx 300,000 people. It is
Methods: We analyzed consecutive SOS-NET patients from 7 representative community hospitals
the Northern Sector (Altnagelvin) that this study is focused. Altnagelvin treats approximately 185
who were treated with IV thrombolyis from 07/07 to 06/12. Clinical data were prospectively collect- strokes per year. Thrombolysis is delivered by a dedicated team of Geriatricians, Neurologists, Reged with quality assurance forms. Missing data were retrospectively derived from in-patient records. istrars and Specialist stroke nurse. Team is contacted via an emergency bleep system. Purpose was
Primary endpoint was symptomatic intracranial hemorrhage (sICH) defined by ECASS-2 criteria.
to identify numbers of patients urgently assessed for rt-PA and those who actually received it. The
Secondary endpoints were favourable outcome (mRS scores of 0-2) at discharge and in-hospital
overall aim was to identify how the numbers assessed impacted on our weekly workload. METHmortality.
OD: We retrospectively kept a log of all urgent referrals, from 13/08/12 - 13/01/13. Data recorded
Results: Among 1363 teleconsultations stroke neurologists recommended IV thrombolysis in 309
included, date, time, patient details, was rt-PA administered and reasons for not. We used telephone
patients (22.7%) and 293 patients (21.5%) were finally thrombolyzed. Reasons for community hos- logs to compare findings. RESULTS: 102 referrals, 13 recieved rt-PA, 19 outside 4.5 hrs, 26 TIAs,
pital to withhold IV thrombolysis were spontaneous improvement of symptoms (n=2), refusal of
7 excluded by CT findings, 3 baseline Rankin > 4, 34 mimics. CONCLUSION: Even though this
consent (n=3) or thrombolysis contraindications unknown at the time of teleconsultation (n=11).
has been a small prospective log, the numbers are quite convincing. Numbers who recieved rt-PA
Median age of the 293 thrombolyzed patients was 76 (interquartile range 11) years, baseline NIHSS >10% in keeping with national targets. 7.8 patients assessed for one treated. 5 patients assessed per
score 12 (10) and onset-to-needle time 145 (84) minutes. Thirteen patients (4.4%) suffered sICH and week. The study will continue over a longer period of time and compared to original findings. It is
54 patients (18.4%) died during the hospital course. Of 251 patients with mRS scores available at
anticipated that the number of mimics will also be investigated.
discharge, 91 patients (36.3%) had a favourable outcome.
Conclusion: Telemedical assessments resulted in a greater than 20% IV thrombolysis rate of all teleconsultations in our telestroke network. There was a low rate of thrombolysis-related sICH. We will
analyze factors related to sICH and poor functional outcome in further studies.
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How fast is FAST?: A London HASU Experience.
S. Andole1, K. JAHAN2
BARKING HAVERING AND REDBRIDGE HOSPITALS NHS TRUST, ROMFORD, UNITED KINGDOM1, BARKING HAVERING AND REDBRIDGE HOSPITALS NHS TRUST, ROMFORD, UNITED KINGDOM2
Background:Whilst it is very well known that screening tools such as FAST is not completely reliable but it is important to recognise that negative predictive value for these tools.This was also a
pilot study for a proposed wider prospective study within London HASU’s to see similar trends.
Materials and Methods;We randomly collected data from patients admitted to Stroke Unit at Queens
Hospital, single hyper acute stroke centre and retrospective randomised data was analysed between
Feb 2012 and October 2012.Final outcome of the patients in both these groups were independently
checked on electronic discharge summaries and radiological scans. For this purpose we also graded
the severity of stroke as per Rankin score and evidence of stroke on CT/MRI scanning. The mean
time from symptom onset to arrival for FAST positive patients was 79.48 minutes (37 patients) and
for FAST negative patients (16) it was 136.81 minutes. Both groups of patients have variable symptoms and severity of strokes was also unpredictable.Results:1.The mean time from symptom onset
to arrival for FAST positive patients was 79.48 minutes (37 patients) and for FAST negative patients
(16) it was 136.81 minutes. Both groups of patients have variable symptoms and severity of strokes
was also unpredictable.2. We also analysed the final outcome of patients in both these groups as recorded on discharge summaries and found that FAST negative patients had predominantly disabling
strokes as measured by Rankin and Radiology data.3. The final diagnosis of stroke in FAST negative
patients was made by doctors.4. FAST negative patients were seen late after their arrival in hospital.Conclusions:1. Screening tools have a limited role in diagnosis and cannot be completely relied
upon to make the diagnosis of stroke 2. FAST negative patients with stroke are likely to be disadvantaged at several stages during their journey till their eventual admission into stroke unit.3. It may
be difficult to quantify the ‘effect of delays’ on poor outcome in this group but there is definitely
negative relationship.4. Diagnosis of stroke in this group is often difficult and needs physician assessment for confirmation.

588 Acute stroke: emergency management, stroke units and complications
Emergency Medicine physicians can safely and effectively deliver out of hours stroke thrombolysis
I. Logan1, H. Chandrashekar2, M. Lambert3, M. Johnston4, W. Morrison5, C. Donald6, M. Donald7,
S. Thakore8, N. Nichol9, B. Klaassen10, A. Reddick11, R. Duncan12, B. Paterson13, A. Doney14, R.
MacWalter15
Ninewells Hospital and Medical School, Dundee, UNITED KINGDOM1, Ninewells Hospital
and Medical School, Dundee, 2, Ninewells Hospital and Medical School, Dundee, UNITED KINGDOM3, Ninewells Hospital and Medical School, Dundee, UNITED KINGDOM4, Ninewells Hospital and Medical School, Dundee, UNITED KINGDOM5, Ninewells Hospital and Medical School,
Dundee, UNITED KINGDOM6, Ninewells Hospital and Medical School, Dundee, UKRAINA7,
Ninewells Hospital and Medical School, Dundee, UGANDA8, Ninewells Hospital and Medical
School, Dundee, UNITED KINGDOM9,
Ninewells Hospital and Medical School, Dundee, UNITED KINGDOM10, Ninewells Hospital and
Medical School, Dundee, UNITED KINGDOM11, Ninewells Hospital and Medical School, Dundee,
UNITED KINGDOM12, Ninewells Hospital and Medical School, Dundee, UNITED KINGDOM13,
Ninewells Hospital and Medical School, Dundee, UNITED KINGDOM14, Ninewells Hospital and
Medical School, Dundee, UNITED KINGDOM15
Background
Thrombolysis is a mainstay of acute management of ischaemic stroke, and relies on rapid assessment and treatment. Often overseen by Stroke physicians, the provision of a 24 hour service is difficult in many UK hospitals. We present a novel method for delivering out of hours (OOH) thrombolysis.
Methods
Since March 2011, Emergency Medicine (EM) consultants in Ninewells Hospital have led the immediate assessment and management of acute stroke patients in the Emergency Department (ED).
ED radiographers are trained to perform non-contrast CT, with support from the duty radiologist.
Acute Stroke Unit (ASU) nurses are involved, with telephone advice available from Stroke physicians. All stroke cases admitted via the ED are discussed on a weekly basis.
To compare this approach against the daytime service run by the ASU, we performed a retrospective
survey of the Ninewells Stroke database, which records all acute admissions. Period 1 covers March
to December 2011, and Period 2 covers January to December 2012. OOH is defined as 5pm to 9am
Monday to Friday, all weekends and public holidays.
Results
Table 1 shows the mean age of patients is slightly higher during the day, but that door-to-needletime is comparable, particularly in Period 2.
All thrombolysis-related complications and deaths occur in the ASU, where patients remain until medically stable. Table 2 shows that overall mortality rates are similar. 2/7 patients in the OOH
group had haemorrhage on follow-up CT, compared with 1/8 in the day group. One patient in the
day group died prior to follow-up imaging.
SITS-MOST data were comparable between the groups.
Conclusion
OOH thrombolysis can be safely and effectively delivered by EM consultants, once relevant training, infrastructure and resources are provided. Continual development through formalised case review of patients admitted via the ED is essential, to ensure that appropriate decisions are made. This
model could be adopted by other centres in the UK.
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589 Acute stroke: emergency management, stroke units and complications
Impact of the Swedish National Stroke Campaign on Stroke Awareness and Intention to Call
112 for Stroke Symptom
A. Nordanstig1, K. Jood2, L. Rosengren3
On behalf of the Swedish National Stroke Campaign

76%

64%

Institute of Neuroscience and Physiology, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, SWEDEN1, Institute of Neuroscience and Physiology, The Sahlgrenska Academy, University of Gothenburg, Gothenburg, SWEDEN2, Institute of Neuroscience and Physiology,
The Sahlgrenska Academy, University of Gothenburg, Gothenburg, SWEDEN3

In hours thrombolysis
Mean age of patient
Period 1 DTKT
Period 2 DTKT
% thrombolysis with
DTKT <60 minutes, period 2

Table 1 – immediate management data

% overall mortality rate
in immediate post-lysis
period
Mean age of deceased
patients
Haemorrhagic transformation on follow-up CT
for deceased patients

In hours thrombolysis

Out of hours thrombolysis

12% (8/66)

11% (7/63)

81 years

68 years

1/8 (13%)

2/7 (29%)

Table 2 – post-thrombolysis mortality data

656 Scientific Programme

Background: Time delay from stroke onset to arrival in hospital is a main obstacle for widespread
use of thrombolysis. In order to increase community awareness of stroke and to decrease patient´s
delay, a national public education campaign started in Sweden 9 Oct. 2011 that will continue until the end of 2013. Here we report the results of an interim analysis of the impact on community
awareness of stroke symptoms and the need to call 112 (emergency medical services) before the
campaign and 3 months after the latest campaign period.
Methods: The campaign has so far included nationwide television and newspaper ads, a website,
banners, and target information to worksites. A Swedish equivalent to the FAST test (F for face
dropping, A for arm weakness, S for speech slurred, and T for time to call 9-1-1), “AKUT”, was
used in the campaign material. Telephone surveys in representative population samples were conducted before the campaign (1500 surveys) and 3 months after the latest campaign period (1538 surveys). The main outcome variables used to determine campaign effectiveness were awareness of the
AKUT (FAST) test and change in intention to call 112.
Results: At follow-up, 44% had heard about the AKUT test compared with 15% at baseline (p<
.0001). Between baseline and follow-up, intention to call 112 when experiencing or observing stroke
symptoms increased from 47% to 66% (p<.0001). In both surveys the intention to call 112 and
knowledge about the AKUT test were significantly higher among women, elderly, and those with
higher level of education. At follow-up there was a significant increase in the proportion of responders indicating intention to call 112 and knowledge about the AKUT test in all groups. There was no
difference regarding the penetration of the campaign among sex, age or education.
Conclusion: This nationwide campaign effectively increased knowledge about the AKUT (FAST)
test and intention to call 112 when experiencing or observing stroke symptoms.
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Stroke Patients’ Knowledge about Stroke in Brazil
M.I.P. Panicio1, L.M. Mateus2, I.F. Ricarte3, M.M. Figueiredo4, T.F. Fukuda5, J.S Seixas6, M.M.
Alves7, GSS Silva8
Universidade Federal de São Paulo, São Paulo, BRAZIL1, Universidade Federal de São Paulo,
São Paulo, BRAZIL2, Universidade Federal de São Paulo, São Paulo, BRAZIL3, Universidade Federal de São Paulo, São Paulo, BRAZIL4, Universidade Federal de São Paulo, São Paulo, BRAZIL5,
Universidade Federal de São Paulo, São Paulo, BRAZIL6, Universidade Federal de São Paulo, São
Paulo, BRAZIL7, Universidade Federal de São Paulo, São Paulo, BRAZIL8
Background: Little is known about stroke patients’ awareness about stroke warning signs and its
therapeutic time window in Brazil. Understanding this knowledge gap is vital to planning effective
education campaigns. Methods: We interviewed consecutive patients with acute stroke admitted to
a tertiary public Hospital in Brazil. Data collected included demographics, mode of arrival, NIHSS
scores and knowledge of stroke warning signs and therapeutic time window using a standardized
questionnaire. Early arrival was defined as that within 4.5 hours of symptoms onset. Results: A total
of 104 patients were interviewed; 86.3% had an ischemic stroke, and 13.7%, an intracerebral hemorrhage. Although 66.2% of patients knew the warning signs of stroke, only 7.8% reported to know
that stroke had a limited therapeutic time window. Patients who were aware of stroke signs and
those who were not were similar in age, educational level, and household income. Patients aware of
the stroke therapeutic time window had a trend towards a higher household income (median 1103
[799, 3255]) dollars/month versus (median 639 [393, 983]) dollars/month, p=0.06. Only 10.3% of
the patients aware of stroke signs reported receiving information from a health care provider. Early
arrivals, corresponding to 24% of patients, were more likely to arrive by ambulance (34.5% versus
11.6%, p=0.01) and had more severe strokes (NIHSS 14.4+/- 6.8 versus 7.7 +/- 6.5, p<0.01) than
late arrivals. Stroke severity measured by the NIHSS was independently associated with early arrival (OR 1.26; 95% CI 1.05 to 1.52 for each point of the scale), but not knowledge of stroke symptoms. Conclusions: Although more than two thirds of stroke patients reported knowledge of stroke
warning signs, only few patients knew the importance of early arrival. Widespread public education
about stroke in Brazil should focus on the importance of early arrival and can potentially increase
the proportion of patients eligible for acute stroke treatments.

591 Acute stroke: emergency management, stroke units and complications
Risk factors for chest infection after acute stroke
P. Aruldoss1, K. Loganathan2, S. Subramonian3, P. Owusu-Agyei4
Peterborough City Hospital, Peterborough, UNITED KINGDOM1, Peterborough City Hospital,
Peterborough, UNITED KINGDOM2, Peterborough City Hospital, Peterborough, UNITED KINGDOM3, Peterborough City Hospital, Peterborough, UNITED KINGDOM4
Background:
Chest infection is a major cause of morbidity and mortality after acute stroke. Sellars et al identified
certain risk factors which could be used to identify patients at high risk of developing pneumonia
after acute stroke. These are age more than 65 years, speech disturbance, severity of post stroke disability, cognitive impairment and a failed swallow on the initial water swallow test. The presence 2
or more of these risk factors carried 90.9 % sensitivity and 75.6 % specificity for the development of
chest infection after acute stroke.
Methods:
To compared the presence of risk factors in Peterborough Hospital with that of the Sellars study.
Case notes of patients with a diagnosis of chest infection following acute stroke were analysed from
January 2010 to June 2010.
Results:
In this retrospective analysis when compared with the Sellars study for which the figures are given
in brackets 89 %( 83 %) of patients were more than 65 years of age, 100 % (82%) had either dysarthria or dysphasia, 97 %( 87%) had a modified Rankin score of equal or greater than 4, 24 %( 85%)
had an abbreviated mental test score of less than 8 and 81 %( 71%) had a failed swallow.Cognitive
impairment could not be assessed in more than half of the patients due to decreased level of consciousness. The mortality was particularly high, nearly 50 % of patients died.
Conclusion: Age more than 65 years, speech disturbance, severe functional disability and failed
swallow were strongly associated with the development of chest infection after stroke. All patients
had more than 3 risk factors. These risk factors can be the basis for a simple screening tool on admission to identify the patients at a greater risk of developing a chest infection following acute
stroke.
References:
1.Sellars et al :Risk factors for chest infection in acute stroke Stroke.2007; 38:2284-2291
2.NICE guidelines Stroke CG 68 July 2008

Poster Session Blue

657

22. European Stroke Conference
592 Acute stroke: emergency management, stroke units and complications
Identifying Barriers to Delivering Prompt Acute Stroke Care in a British Emergency Department (ED).
J. Preston1, N. Gainsborough2, I. Kane35
Royal Sussex County Hospital, Brighton and Sussex University Hospitals NHS Trust, Brighton, UNITED KINGDOM1, Royal Sussex County Hospital, Brighton and Sussex University Hospitals NHS Trust, Brighton, UNITED KINGDOM2, Royal Sussex County Hospital, Brighton and
Sussex University Hospitals NHS Trust, Brighton, UNITED KINGDOM3
Background
UK acute stroke care is heavily dependent on ED recognition + activation of stroke pathways to
deliver prompt stroke care including thrombolysis, usually without a dedicated stroke team out of
hours (OOH). Within these constraints the NHS aims to deliver equitable care 24 hours a day. UK
data show median time from admission to stroke team arrival increases from 87 to 188 minutes in +
OOH respectively. Median door to needle (DTN) time nationally + locally was 69 + 65 minutes respectively, exceeding a target of 60 minutes. The sources of delay in our department were unclear.
Methods
Participant observation method of qualitative assessment was used to assess 8 in-hours acute stroke
calls. Field notes consisted of basic observations: delay between admission + call, clinical parameters + a summary. Particular attention was paid to team members present, their actions, interactions,
attitudes + their impact on the sequence + success of the call. Visual depictions of the scenes were
made to illustrate team working.
Results
ED team members were frequently absent on arrival of the stroke team leading to insufficient manpower to deliver prompt treatment. Handover from ED doctors was infrequent, but when present
was from a senior clinician. Attitudes + actions of ED nurses imply ownership for this emergency
lies solely with the stroke team, responsibility is discharged to them rapidly + informally. Full observations were complete in 62%. The area of ED used was influential. Pictorial examples of good +
bad practice are shown.
Conclusions
Inter-departmental working may be inadvertently acting to reinforce barriers. Stroke team involvement was introduced to support + facilitate management within the ED, but dependence has evolved
+ appears to have disengaged ED staff almost entirely, which further compounds performance OOH.
Future work must concentrate on improving interdepartmental working including consolidation of
role expectations + education for all team members.
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Intravenous thrombolysis throughout the years – analysis of early mortality
S. Varanda1, J. Pinho2, R. Maré3, J. Fontes4, C. Ferreira5
Neurology Department, Hospital de Braga, Braga, PORTUGAL1, Neurology Department, Hospital de Braga, Braga, PORTUGAL2, Neurology Department, Hospital de Braga, Braga, PORTUGAL3, Neurology Department, Hospital de Braga, Braga, PORTUGAL4, Neurology Department,
Hospital de Braga, Braga, PORTUGAL5
Background: The implementation of multidisciplinary units specialized in the treatment of patients
with acute stroke led to a significant reduction of its mortality. The in-hospital mortality rate after intravenous thrombolysis (IVT) in acute ischemic stroke (AIS) varies between 10 and 15%.
Objectives: Determine early mortality rate, evaluate its modification throughout the years and study
the impact of different variables in mortality of patients with AIS, which have undergone IVT in a
Stroke Unit.
Methods: All patients with AIS, which underwent IVT at the Stroke Unit of Hospital de Braga, between 2007 and 2012, were retrospectively identified. Studied variables included demographic data,
co-morbidities, NIHSS and ASPECTS scores at admission and clinic-to-needle time. An analysis of
30-day survival was completed to identify predictors of mortality, namely, the year of IVT.
Results: 292 IVT were performed, 55% in male patients with a median age of 68 years and a median baseline NIHSS of 13. The early-mortality rate was 5.8%. Seventeen patients died and the most
frequent cause of death was intracranial hemorrhage followed by extensive cerebral infarction. In
univariate analysis, the identified predictors of mortality were: ASPECTS < 8; one point increments
in the admission NIHSS; admission NIHSS > 12; increase of NIHSS by four points at 24 hours; occurrence of symptomatic intracranial haemorrhage. In multivariate analysis, adjusted to the NIHSS
and ASPECTS at admission, no change was observed in mortality according to the year of IVT.
Discussion: The early mortality rate of our centre is slightly inferior to the one described in the literature. The variables we found related to an increase of the mortality risk had already been identified
in previous studies. We didn’t found early mortality differences conditioned by the year of IVT. We
consider that the accurate use of the criteria established for this treatment may have contributed for
these results.

594 Acute stroke: emergency management, stroke units and complications
Telestroke between a emergency medical center and a stroke unit: a French experience during
8 months.
S. Deltour1, Y. L’Hermitte2, G. Mutlu3, S. Crozier4, A. Leger5, C. Zavanone6, Y. Samson7
Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE1, Unit Emergency Hospital Marc Jacquet, Melun, FRANCE2, Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris,
FRANCE3, Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE4, Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE5, Stroke Unit, HOSPITAL PITIE SALPETRIERE,
Paris, FRANCE6, Stroke Unit, HOSPITAL PITIE SALPETRIERE, Paris, FRANCE7
Actually the number of stroke units is insufficient to accommodate all emergency patients with suspected stroke, the deployment of telemedicine is essential to improve access to health care as soon
as possible in these patients.
In this context, a network of telemedicine was established between the emergency unit in Melun and
stroke unit in Paris. We report the results of our experiments during eight months.
METHODS
From October 2011 to June 2012, we experienced a telemedicine device between these two sites
separated by 57 km. In the emergency unit, all the doctors have been trained to screen patients with
suspected stroke. A tele-consultation was carried out according to the availability of senior neurovascular for any patient with suspected acute stroke, arriving at Melun’s Hospital. The first contact
between the neurovascular and the patient was routinely made after conducting a brain scan and
blood tests, using a camera. The NIHSS (score international clinical severity of initial clinical) was
carried out jointly with the emergency and neurovascular doctor. Based on the data, the patient was
thrombolysis.
DISCUSSION
Twenty-three teleconsultations were conducted. The median age was 60, 3 years, mainly men (65%)
with a median NIHSS of 12,5 . The diagnosis was stroke for 20 of them (19 infarcts and 1 hematoma). Only 3 patients had no strokes: 1 seizure, 1 migrainous aura and one inorganic deficit. Time
median teleconsultation was 30 minutes. Among the 19 infarcts, 8 were thrombolysis (1patient of 4)
210 minutes after the onset of symptoms. The strong rate of thrombolysis proves the efficiency of
the selection of the patients by the emergency team trained in neurovascular.
CONCLUSION
In this context, telestroke appears as a crucial area for improvement to facilitate access to thrombolysis. Functionality of such a system based on a multi-disciplinary motivation and depends heavily
on the resources allocated to ist implementation.
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Safe Implementation of Treatments in Stroke Symptomatic Intracerebral Hemorrhage Risk
Score (SITS - SICH) among patients of SETIS Register
P. Stanarcevic1, M. Stefanovic Budimkic2, V. Padjen3, I. Berisavac4, M. Ercegovac5, Lj. Beslac
Bumbasirevic6, D.R. Jovanovic7

596 Acute stroke: emergency management, stroke units and complications
Prediction capability of the ’Stroke Prognostication using Age and NIH Stroke Scale (SPAN100)’ in the SITS- International Stroke Thrombolysis Register
N. Ahmed1, G.A. Ford2, K.R. Lees3, R. Mikulik4, T. Tatlisumak5, D. Toni6

Department of Clinical Neurosciences, Karolinska Institutet, Karolinska University HospiDepartment of Emergency Neurology, Neurology Clinic, Clinical Center of Serbia, Belgrade,
tal, Stockholm, SWEDEN1, Institute for Ageing and Health, Newcastle University, Newcastle,
SERBIA1, Department of Emergency Neurology, Neurology Clinic, Clinical Center of Serbia, Bel- UNITED KINGDOM2, Department of Medicine and Therapeutics, Gardiner Institute, University of
grade, SERBIA2, Department of Emergency Neurology, Neurology Clinic, Clinical Center of Serbia, Glasgow, Glasgow, UNITED KINGDOM3, Neurology Department, International Clinical Research
Belgrade, SERBIA3, Department of Emergency Neurology, Neurology Clinic, Clinical Center of
Center, St Anne’s Hospital, Brno, Brno, CZECH REPUBLIC4, Department of Neurology, Helsinki
Serbia, Belgrade, SERBIA4, Department of Emergency Neurology, Neurology Clinic, Clinical Cen- University Central Hospital, Helsinki, Helsinki, FINLAND5, Department of Neurology, Department
ter of Serbia; Medical Faculty, University of Belgrade, Belgrade, SERBIA5, Department of Emerof Neurological Sciences, La Sapienza University Hospital, Rome, Rome, ITALY6
gency Neurology, Neurology Clinic, Clinical Center of Serbia; Medical Faculty, University of Belgrade, Belgrade, SERBIA6, Department of Emergency Neurology, Neurology Clinic, Clinical Center BACKGROUND:
of Serbia; Medical Faculty, University of Belgrade, Belgrade, SERBIA7
The SPAN-100 is a recent score using NINDS intravenous (IV) thrombolysis trial dataset for prediction of outcome after acute ischaemic stroke. In SPAN-100, age in years is added to NIH stroke
Background: Recently a new clinical scoring system was proposed from Safe Implementation of
scale (NIHSS) score. SPAN-100 positive (Index>=100) patients had higher intracerebral haemorTreatments in Stroke (SITS) Investigators for prediction of risk of symptomatic intracerebral hemor- rhage (ICH) rates and worse outcome than SPAN<100. We aimed to evaluate this score in the SITSrhage (SICH) after thrombolysis. Aim of our study was to assess the effectiveness and usefulness in International Stroke Thrombolysis Register (ISTR).
our population of patients treated with thrombolytic therapy.
METHODS:
Methods: We analyzed data from 761 patients enrolled in our national Serbian Expirience with
44302 patients, prospectively recorded in the SITS-ISTR, were classified according to the SPAN inThrombolysis in Ischemic Stroke (SETIS) register. The primary outcome measure was occurence of dex. Outcome measures were symptomatic ICH (SICH), mortality, no/minimal disability (modified
SICH, defined according to the Safe Implementation of Thrombolysis in Stroke-Monitoring Study
Rankin Scale, mRS 0-1) and functional independence (mRS 0-2) at 3 months. Bivariate and mul(SITS-MOST) definition. Initially, all patients were scored according to SITS SICH scoring system tivariable logistic regression analyses were performed to assess the association of SPAN-100 with
and divided in four groups depending on overall risk level, as suggested by SITS Investigators (Low, outcomes.
Average, Moderate and High Risk), followed by correlation of groups with occurence of SICH.
RESULTS:
Results: The overall rate of SICH was 3%. The median total SITS SICH score in our cohort was
3320 (7.4%) patients were SPAN-100 positive. Median age was 83 vs. 69 years (p<0.001) and NI4 (IQR 3 - 5), while maximal score was 9, registered in only 3 patients. Distribution of patients in
HSS 21 vs. 11 (p<0.001) for SPAN-100 positive compared with SPAN<100 patients. SPAN-100
groups according to overall risk level and occurence of SICH is shown in Table 1. Interestingly, in
positive patients had higher SICH rates (2.3% vs. 1.7%, p=0.009 per SITS-MOST and 13.2% vs.7%,
High Risk Level group there were no cases of SICH, but this could be adressed to relativelly small
p<0.001 per NINDS) and mortality (48% vs. 12%, p<0.001), lower no/minimal disability (8% vs.
sample size and small number of patients in this group (only three). Analysis showed sigificant in42%, p<0.001) and functional independence (15% vs. 58%, p<0.001) than SPAN<100 patients. In
crease of risk for SICH in patients scored 6 or more points, with SICH rate of 5,3%, raising to 5,9% multivariable analyses, SPAN-100 positive patients had a higher odds ratio (OR) for mortality (1.15,
in patients scored 7 or more points. Conversely, in group of patient scored with 0 points, there were 95% CI 1.03-1.3), lower OR for no/minimal disability (0.79, 0.67-0.94) but similar OR functional
no cases of SICH, while patients with total risk score of 1 had SICH rate of 2,7%.
independence (0.97, 0.84-1.11) and lower OR for SICH than SPAN<100 patients (0.57, 0.42-0.77,
Conclusion: SITS SICH score is effective and usefull in helping identifying patients in high risk for for SITS-MOST, 0.72, 0.63-0.84 for NINDS).
occurence of SICH after intravenous thrombolytic therapy.
CONCLUSION:
As anticipated from older age and higher NIHSS, the SPAN-100 predicted unadjusted outcome
in SITS-ISTR dataset but, when adjusted for baseline imbalances, the SPAN-100 did neither predict SICH nor functional independence. Our results do not support withholding IV thrombolysis in
Table 1: Distribution of patients according to Overall risk level and occurence of SICH
SPAN-100 positive patients who otherwise fulfil treatment criteria.
Overall Risk
Level
Low
Average
Moderate
High

Total cohort
(N = 761)
155
433
170
3

SICH
(N = 23)
3
11
9
0

SICH Rate
1,93%
2,54%
5,29%
0

SICH indicates Symptomatic Intracerebral Hemorrhage
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Is there really no need for a ‘routine’ Chest Radiograph on presentation following stroke?
N.L. Thompson1, J. Azam2, O Mahon3, J.A. Harbison4
Trinity College Dublin, Dublin, IRELAND1, St James’s Hospital, Dublin, IRELAND2, St James’s
Hospital, Dublin, IRELAND3, Trinity College Dublin, Dublin, IRELAND4
Introduction: Routine admission Chest radiography for Stroke/TIA is not recommended by ESO or
AHA guidelines but can be requested ‘where indicated’. There is a high prevalence of cardiopulmonary disease in stroke patients which may not be apparent from presentation history or examination.
We performed a study to determine the utility of Chest x-rays performed at presentation of stroke
patients to the Emergency department (ED).
Methods. Results for 75 consecutive patients (27 TIA, 48 stroke) admitted acutely to the ED were
reviewed by an independent physician to determine if Chest Radiographs were performed, if they
showed a clinically significant finding, if this corresponded to examination findings and if the subject suffered a cardiopulmonary complication in the 7 days post admission for which an available
baseline x-ray would have proved valuable. Modified Rankin score was determined for each patient
at admission and patients were classified as being either Independent (MRS 0-2) or Dependent MRS
(3-5).
Results.
Of the 75 patients 31 were dependent and 44 independent at presentation. 45 (60%) had a chest radiograph at admission, neither group were more likely to undergo a radiograph. 20 patients radiographs (27%) were reported as having a significant abnormality an admission but this was reflected
on chest examination in only 7 cases (35%). Abnormalities were significantly more likely to be
found in dependent patients’ x-rays 13/19 vs. 7/26 (p=0.01 Chi Square).
8 of the dependent patients (26%) developed cardiopulmonary complications requiring further investigation by day 7, none of the independent patients did (p=0.0004 Fishers Exact).
Conclusions.
Dependent stroke patients have a high prevalence of clinically undetected but relevant abnormalities
on admission radiographs and are at high risk of developing chest complications in the days following stroke. Clinicians should have a low threshold for requesting admission Chest x-ray for dependent stroke patients.
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Improving Door to Needle Time Out of Hours in a London Hyper Acute Stroke Unit
A. Khan1, S.H. Ugharadar2, S. Hussain3, P. Gompertz4, S.A. Haddadi5, R. Yadava6, K. Saastamoinen7, A. Andrews8, H. Sayed9, A. Jackson10, M. Khan11
Royal London Hospital, Barts Health NHS Trust, London, UNITED KINGDOM1, Royal London Hospital, Barts Health NHS Trust, London, UNITED KINGDOM2, Royal London Hospital,
Barts Health NHS Trust, London, UNITED KINGDOM3, Royal London Hospital, Barts Health
NHSTrust, London, UNITED KINGDOM4, Royal London Hospital, Barts Health NHS Trust, London, UNITED KINGDOM5, Royal London Hospital, Barts Health NHS Trust, London, UNITED
KINGDOM6, Royal London Hospital, Barts Health NHS Trust, London, UNITED KINGDOM7,
Royal London Hospital, Barts Health NHS Trust, London, UNITED KINGDOM8, Newham University Hospital, Barts Health NHS Trust, London, UNITED KINGDOM9,Newham University Hospital, Barts Health NHS Trust, London, UNITED KINGDOM10, Royal London Hospital, Barts Health
NHS Trust, London, UNITED KINGDOM11
Introduction: The benefits of Stroke thrombolysis are time dependent. Reducing door to needle
times (DNTs) is vital, especially out of hours where DNTs are longer. We used an audit process to
generate a new protocol to reduce the median DNT out-of-hours (OH). We also aimed to reduce the
difference in the times between working hours (WH) and OH, thereby providing a similar thrombolysis service for patients throughout the day.
Methods: We compared key stages in the thrombolysis pathway between WH and OH from June to
November 2011 and August 2012 to January 2013. The time intervals during each stage were collected on a case by case basis. Common causes of delays were identified from weekly thrombolysis
audit meetings. New protocol was suggested including the omission of CT angiograms as part of
routine tests and the use of point of care INR check to help minimise delays. The effects of the new
protocol were analysed as part of a re-audit.
Results: Median DNT OH was reduced by 28.8% from 59 minutes to 42 minutes (p=0.000414). Median time from CT scan to thrombolysis time out-of-hours was reduced by 60.5% from 38 minutes
to 15 minutes (p=0.0003). The discrepancy between DNTs during WH and OH was also reduced
(p=0.182). The difference between the WH and OH median DNTs in 2011 was 15 minutes. Following the new protocol the difference was reduced by 53.3% to 7 minutes. The difference from
CT scan done to thrombolysis between WH and OH was 12 minutes in 2011. This was reduced by
58.3% to 5 minutes in 2013. Lastly, 75% of patients were thrombolysed within 45 minutes of arrival, compared to 61% in 2011.
Conclusions: Omitting routine CT angiograms together with other measures to streamline the thrombolysis pathway help to reduce median DNT OH. A specified protocol also helps provide a more homogenous service all throughout the day. DNTs continue to be better during WH; however the gap
between the services has reduced.

Poster Session Blue

661

22. European Stroke Conference
599 Acute stroke: emergency management, stroke units and complications
First year experience of acute stroke Thrombolysis by Telemedicine at Medway Hospital, England
A. Mahmood1, M. Mamun2, S.N. Sanmuganathan3, J. Jones4
Medway NHS Foundation trust, Gillingham, UNITED KINGDOM1, Medway NHS foundation
trust, Gillingham, UNITED KINGDOM2, Medway NHS foundation trust, Gillingham, UNITED
KINGDOM3, Medway NHS foundation trust, Gillingham, UNITED KINGDOM4
Background
Medway foundation trust hospital is a large District General Hospital (DGH) in the southeast of
England and serves a population of 400,000. With three stroke physicians it was not possible to provide 24/7 thrombolysis service. The same issues were being faced by the neighbouring three acute
DGH (Maidstone, Tunbridge Wells and Darent Valley hospitals) with a combined population of 1.2
million. Between 2010 and 2011 a rota was used where each hospital would be on call out of hours
once in four weeks. All suspected and suitable for thrombolysis stroke patients would be transported
to the on-call hospital and it could involve a distance of up to 50 miles.
Problems with this set up were:
•
Delayed treatment
•
Inconvenience for patients, relatives and ambulance staff.
•
Delayed repatriation and longer stay on acute stroke units
•
Difficulties in rehabilitation and community care as several authorities were involved.
Telemedicine (real time, two way audio and video, digital imaging and communication) for acute
stroke thrombolysis is only used in about 30 out of 168 acute trusts in the UK. Medway along with
the three DGH set up a network in 2011. This has facilitated remote specialist consultation from virtually any location within minutes of patient contact.
METHOD
Retrospective study of patient notes and stroke data bank (SSNAP)
RESULTS: Medway Site
CONCLUSION
By the introduction of Telemedicine the number of patients assessed to be eligible for Thrombolysis has come down by 49% and this is due to earlier specialist involvement. The number of patients
who actually receive treatment with rt-PA has gone up from 25% to 91% at all hours and from 33%
to 91% out of hours. The door to needle time has surprisingly gone up and is probably due to local
issues. Telemedicine has proven to be very beneficial for increased targeted therapy in our first year.
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Intermittent versus permanent bladder catheterization in acute stroke patients
I. Sicilia1, A. Mattioni2, S. Cenciarelli3, T. Mazzoli4, E. Gallinella5, L.M. Greco6, R. Condurso7, W.
Rociola8, F. Balloni9, S. Ricci10
Department of Neurology-Stroke Unit, Citta di Castello, ITALY1, Department of Neurology-Stroke Unit, Citta di Castello, ITALY2, Department of Neurology-Stroke Unit, Citta di Castello,
ITALY3, Department of Neurology-Stroke Unit, Citta di Castello, ITALY4, Department of Neurology-Stroke Unit, Citta di Castello, ITALY5, Department of Neurology-Stroke Unit, Citta di Castello,
ITALY6, Department of Neurology-Stroke Unit, Citta di Castello, ITALY7, Department of Urology,
Citta di Castello, ITALY8, Department of Urology, Citta di Castello, ITALY9,Department of Neurology-Stroke Unit, Citta di Castello, ITALY10
Background: Bladder dysfunctions are common after stroke, might increase the risk for developing
urinary tract infections (UTIs) and are associated with poorer outcome. There is no consensus on
bladder management strategies in stroke patients. We aimed to evaluate bladder function recovery
by a post-void residual urine (PVR) and the incidence of UTIs in the acute phase of stroke comparing permanent versus intermittent catheterization. Methods: We have randomized consecutive
ischaemic or haemorragic stroke patients with a PVR volume > 100 mL during the first 24 hours
of hospitalization. The case group was managed using intermittent catheterization 4 or 5 times per
day depending on urine volume measured by bladder scan. The control group was managed using
permanent catheterization. Unless the patients recovered the bladder function earlier, we interrupted
either permanent or intermittent catheterization after seven days, and we evaluated the PVR volume with bladder scan. On the first and seventh days we perform chemical and cultural exams of
urine. The primary outcome was the rate of bladder functional recovery. The secondary outcome
was the incidence of UTIs. Results: From 01/04/11until 07/09/12 we randomized 48 patients, 24
patients with permanent catheterization and 24 with intermittent catheterization in Città di Castello
and Branca Stroke Units: 37.5% were male; mean age was 80.46 years; age range was 60-94 years.
Mean PVR volume was 355,67 cc in the group with intermittent catheterization, 278,33 cc in the
group with permanent catheterization (p 0.40). Bacteriuria was detected in 15 patients (31,2%), 6
(12,5%) with intermittent catheterization, 9 (18,7%) with permanent catheterization (p 0.75).
Conclusions: we did not find any significant difference in bladder function recovery and UTIs after
7 days in the two groups, but we found a trend for a better bladder function recovery in the group
with permanent catheterization. A larger multicentre study is planned.
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HYPERGLYCEMIA AND HEMORRHAGIC STROKE OUTCOME
G. Ruiz-Ares1, B. Fuentes2, R. Hipola3, M. Martinez-Martinez4, P. Martinez-Sanchez5, E. Díez-Tejedor6
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Paramedic consent in the Paramedic Initiated Lisinopril For Acute Stroke Treatment (PILFAST) pilot trial
L. Shaw1, C. Price2, S. McLure3, D. Howel4, E. McColl5, G.A. Ford6

Neurology Department. Stroke Centre. IdiPAZ Health Research Institute. La Paz University
Hospital, Madrid, SPAIN1, Neurology Department. Stroke Centre. IdiPAZ Health Research Institute. La Paz University Hospital, Madrid, SPAIN2, Neurology Department. Stroke Centre. IdiPAZ
Health Research Institute. La Paz University Hospital, Madrid, SPAIN3, Neurology Department.
Stroke Centre. IdiPAZ Health Research Institute. La Paz University Hospital, Madrid, SPAIN4, Neurology Department. Stroke Centre. IdiPAZ Health Research Institute. La Paz University Hospital,
Madrid, SPAIN5, Neurology Department. Stroke Centre. IdiPAZ Health Research Institute. La Paz
University Hospital, Madrid, SPAIN6

Newcastle University, Newcastle upon Tyne, UNITED KINGDOM1, Northumbria Healthcare
NHS Foundation Trust, Ashington, UNITED KINGDOM2, North East Ambulance Service NHS
Trust, Newcastle upon Tyne, UNITED KINGDOM3, Newcastle University, Newcastle upon Tyne,
UNITED KINGDOM4, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM5, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM6

Background
PIL-FAST was a UK double-blind pilot randomised controlled trial where the first dose of medication, sublingual lisinopril, was administered pre-hospital by paramedics. A novel two stage consent
Background and purpose: The development of hyperglycemia has been associated with poor outprocess was designed and used.
come in acute ischemic stroke. However, it is unknown how hyperglycemia also affects outcome in Methods
hemorrhagic strokes. Our objectives were to identify the capillary glucose threshold with the highest Paramedics were trained to use a script which incorporated a simple capacity assessment. A brief
predictive accuracy of poor outcome and to evaluate its hypothetical value in predicting functional
study description was followed by three questions to check understanding. If a patient answered the
outcome by adjusting for other well-known prognostic factors in acute hemorrhagic stroke.
study questions correctly, they were asked to provide verbal consent to participate in the trial. If a
Methods: A prospective and observational study including patients with hemorrhagic stroke within
patient was unable to answer the questions or appeared to lack mental capacity, a relative in attenthe first 24 hours from stroke onset. Capillary finger-prick glucose and stroke severity were deterdance could provide verbal consent. More information about the study was given in hospital. Pamined on admission and 3 times a day during 48 hours. Blood pressure monitoring and haemorrhage tients or relatives were asked to confirm consent in writing.
volume were recorded. Poor outcome (modified Rankin Scale >2) was evaluated at 3 months.
Results
Results: A total of 123 patients were included. The receiver operating characteristic curves showed
Fourteen participants were recruited (male n=7, median age = 73 yrs, median (IQR) NIHSS = 4 (3the predictive value of maximum capillary glucose at any time within the first 48 hours point9)). For 10/14, verbal consent was given by the patient, for 1/14 a relative and for 3/14 paramedics
ed to 150 mg/dl as the optimal cutoff level for poor outcome (62% sensitivity; 65% specificity;
recorded that both the patient and a relative had given verbal consent. Median time from paramedic
AUC=0.662; 95% CI, 0.565-0.759; P=0.003) and 153 mg/dl for mortality (73% sensitivity; 63%
arrival on scene to drug administration was 25 minutes. Written consent to continue in the trial was
specificity; AUC=0.734; 95% CI, 0.600-0.868; P=0.003) at 3 months. Those points were associated not obtained for 1 patient; a relative had provided consent in the ambulance but was distressed at
with 4.030-fold increase (95% CI, 1.352 to 12.013) in the odds of dependency and 8.723-fold inhospital and unable confirm consent. One patient gave but then withdrew written consent because
crease (95% CI, 1.664 to 45.710) in the odds of death after adjustment for age, maximum systolic
of concerns about lisinopril side effects. For the 3/14 patients where verbal consent pre-hospital was
and diastolic pressure levels, haemorrhage volume, baseline stroke severity, smoking and treatment recorded as given by both patient and relative, written consent was given by the patient for 2/14 and
with statins and hipotensor drugs.
a relative for 1/14. Median time from paramedic arrival on scene to hospital was 38 minutes; routine
Conclusions: Hyperglycemia >150 or >153 mg/dL at any time within the first 48 hours from hemor- median scene to hospital time is 32 minutes.
rhagic stroke onset is associated with higher dependency or mortality at 3 months respectively.
Conclusion
The two stage consent process used in PIL-FAST was largely acceptable. A structured verbal consent process may be preferable for hyper-acute stroke trials and could be used in both pre-hospital
and hospital settings.
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Lifestyle factors and the risk of post stroke pneumonia and urinary tract infection
A. Ingeman1, G. Andersen2, R.W. Thomsen3, H.H. Rasmussen4, S.P. Johnsen5
Department of Clinical Epidemiology, Aarhus University Hospital, Aarhus, DENMARK1, Department of Neurology, Aarhus University Hospital, Aarhus, DENMARK2, Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, DENMARK3, Centre for Nutrition and Bowel
Disease, Aalborg University Hospital, Aalborg, DENMARK4, Department of Clinical Epidemiology,
Aarhus University Hospital, Aarhus, DENMARK5
Background: It is well established that early intervention during the acute phase of stroke, in particular early mobilization, is associated with a lower risk of post stroke infections. Less is known about
the role of patient-related factors including lifestyle factors. We therefore examined the association
among stroke unit patients.
Methods: Using population-based Danish medical registries we identified 13,721 patients admitted
for stroke to stroke units in two Danish counties in 2003-2009. Data regarding pneumonia and urinary tract infection (UTI) were prospectively registered, and the individual and joint effects of lifestyle factors were investigated. Lifestyle factors were measured in terms of Body Mass Index (BMI)
(kg/m2), alcohol intake and smoking habits.
Results: Overall, 20.9 % (n=2,861) of the patients experienced either pneumonia, UTI or both
during hospitalization. A total of 15.4% (n=2,107) of the patients experienced UTI, 9% (n=1.235),
pneumonia and 3.5% (n=481) experienced both.
We found no indications of a relationship between neither the individual nor the joint effects of lifestyle factors and the risk of either pneumonia or UTI (i.e., adjusted odds ratios (OR) ranged from
1.02 [95% confidence interval (CI): 0.90–1.16] for moderate healthy lifestyle (1 lifestyle factor) to
1.11 [95% CI: 0.79–1.55] for unhealthy lifestyle (smoker, alcohol intake >21/14 drinks per week
men and women, respectively and BMI <18.5 kg/m2 or >24.9 kg/m2). Of the individual lifestyle
factors severe obesity (BMI >/=35 kg/m2) was associated with the highest non-significant risk of infection adjusted OR 1.11 [95% CI: 0.77–1.60].
Conclusions: Lifestyle factors at admission for acute stroke care were not associated with an increased risk of post stroke infections. The apparent minor role of these patient-related factors underlines the important role of the health care professionals and the need for a high overall quality of
care in preventing infections in patients with stroke.

TABLE 1. Pneumonia or urinary tract infection after admission for stroke according to lifestyle factors present at admission
Lifestyle factors
Healthy lifestyle:
- Non smoker, alcohol intake <= 21/14,
bmi >18.5 and < 24.9 kg/m2
Moderate healthy:
- 1 lifestyle factor present
Moderate unhealthy:
- 2 lifestyle factors present
Unhealthy:
- Smoker, alcohol intake > 21/14, and
bmi <18.5 and > 24.9 kg/m2
Body Mass Index:
- Normal weight:18.5 -24.9 kg/m2
Body Mass Index
- Underweight: <18.5 kg/m2
Body Mass Index:
- Overweight: 25 - 29.9 kg/m2
Body Mass Index:
- Moderate obesity: 30.0 - 34.9 kg/m2
Body Mass Index:
- Severe obesity: >= 35 kg/m2
Alcohol intake**:
- ≤21/14 drinks per week†
Alcohol intake**:
- >21/14 drinks per week†
Smoking habits**: Never smoker
Smoking habits**: Current smoker
Smoking habits**: Former smoker

Pneumonia or
urinary tract
infection N (%)

290/1,183(24.5)
1042/4,739 (22.0)
861/4,965 (17.3)

Unadjusted
OR
(95% CI)

Adjusted OR*
(95% CI)

Ref

ref

0.80 (0.72–
0.89)
0.62 (0.56–
0.68)

1.02 (0.90–1.16)
1.02 (0.88–1.18)

99/686 (14.4)

0.53 (0.42–
0.67)

1.11 (0.79–1.55)

1102/4,536 (24.3)

ref

ref

186/566 (32.9)
589/3,139 (18.8)
206/1,079 (19.1)
72/381 (17.6)
2099/10,350
(20.3)

1.42 (1.15–
1.74)
0.73 (0.68–
0.78)
0.72 (0.62–
0.83)
0.71 (0.53–
0.95)

1.04 (0.81–1.33)
0.94 (0.86–1.04)
1.01 (0.83–1.22)
1.11 (0.77–1.60)

ref

ref

193/1,223 (15.8)

0.73 (0.68–
0.79)

1.06 (0.92–1.22)

859/3,821 (22.5)

ref

ref

827/4,859 (17.0)
551/2,679 (20.6)

0.71 (0.64–
0.79)
0.89 (0.76–
1.05)

1.05 (0.93–1.18)
1.04 (0.89–1.21)

*All analyses are corrected for clustering of patients by stroke unit and age, sex, marital status,
housing, profession, alcohol intake(except for lifestyle and alcohol intake),, smoking habits (except
for lifestyle and smoking), atrial fibrillation, previous stroke, hypertension, Charlson comorbidity
index, Scandinavian stroke scale score on admission, type of stroke, and proportion of relevant processes of care received.
**Also corrected for Body Mass Index
†Drinks per week for men and women, respectively
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Thrombolysis in acute stroke in the Royal Hallamshire Hospital, Sheffield. Evaluating performance and learning lessons.
E.V. Hobson1, K. Endean2, C. Longford3, M. Randall4, G. Venables5
Sheffield Teaching Hospitals NHS Trust & Sheffield Institute for Translational Neurosciences,
Sheffield University, Sheffield, UNITED KINGDOM1, Sheffield Teaching Hospitals NHS Trust,
Sheffield, UNITED KINGDOM2, North Trent Stroke Strategy Project, North Derbyshire, South
Yorkshire and Bassetlaw Commissioning Consortium (NORCOM)., Barnsley, UNITED KINGDOM3, Sheffield Teaching Hospitals NHS Trust, Sheffield, UNITED KINGDOM4, Sheffield Teaching Hospitals NHS Trust, Sheffield, UNITED KINGDOM5
Background
Thrombolysis in acute stroke improves outcomes but benefits are greater the earlier treatment is
commenced. A thrombolysis service must provide rapid assessment and treatment face-to-face
(F2F) or using telemedicine (TM). An efficient service requires regular evaluation and development.
Methods
The thrombolysis service at the Royal Hallamshire Hospital (Sheffield, UK) was evaluated. 933
patients were admitted during the 13 months from June 2011 to June 2012, 55% were admitted out
of working hours. The performance of thrombolysis provided F2F and by TM was compared using
Mann Whitney analysis. The 44 patients who received thrombolysis F2F were compared to the 11
patients who received thrombolysis out-of-hours using the South Yorkshire regional TM service between January 2012 and June 2012.
Results
Median door-to-needle time was significantly slower using TM than F2F (99 minutes TM vs. 77
minutes F2F, p=0.0041). There was no difference in the time taken present to hospital or transfer to
CT but the time between CT and treatment (during which the TM consultation occurred) was significantly longer (80.5 minutes TM vs. 43.5 minutes F2F, p=0.0007). Time from onset to treatment
was significantly longer using TM (194 minutes TM vs. 155 minutes F2F p=0.032). 64% of patients
treated using TM were treated more than 3 hours after symptom onset compared to 42% in the F2F
group. Median age and stroke severity were not significantly different.
In our hospital thrombolysis F2F or using TM is slower than the Safe Implementation of Thrombolysis in Stroke-Monitoring Study average (59 minutes). The thrombolysis pathway was analysed and
suggestions for improvement were made.
Conclusion
Telemedicine can provide access to specialist assessment and thrombolysis in acute stroke but it
causes delays to treatment. For units that provide thrombolysis, analysis of the pathway, identification of delays and targeted improvement can improve services.
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VALIDATION OF THE “STROKE PROGNOSTICATION USING AGE AND NIHSS”
(SPAN) INDEX IN A COHORT OF ISCHAEMIC STROKE PATIENTS TREATED WITH
INTRAVENOUS THROMBOLYSIS
S. Abilleira1, H. Quesada2, M. Rubiera3, M. Castellanos4, M. Vargas5, M. Gomis6, J. Krupinski7,
R. Delgado-Mederos8, M. Gómez-Choco9, E. Giralt10, M.C. Garcia11, A. Pellisé12, F. Purroy13, M.
Garcés14, A. Ribera15
on behalf of the Catalan Stroke Code and Reperfusion Consortium (Cat-SCR)
Stroke Programme. Catalan Agency for Health Information, Assessment and Quality. Department of Health (Catalonia), Barcelona, SPAIN1, Cat-SCR members, L’Hospitalet, SPAIN2,
Cat-SCR members, Barcelona, SPAIN3, Cat-SCR members, Girona, SPAIN4, Cat-SCR members,
Barcelona, SPAIN5, Cat-SCR members, Badalona, SPAIN6, Cat-SCR members, Terrassa, SPAIN7,
Cat-SCR members, Barcelona, SPAIN8, Cat-SCR members, Sant Joan Despí, SPAIN9,
Cat-SCR members, Barcelona, SPAIN10, Cat-SCR members, Sabadell, SPAIN11, Cat-SCR members,
Tarragona, SPAIN12, Cat-SCR members, Lleida, SPAIN13, Cat-SCR members, Tortosa, SPAIN14,
Stroke Programme. Catalan Agency for Health Information, Assessment and Quality. Department of
Health (Catalonia), Barcelona, SPAIN15
Background: Age and NIHSS are major predictors of stroke outcomes. We aimed to validate the
recently published SPAN-100 score in a large cohort of AIS patients undergoing intravenous thrombolysis (IVT).
Methods: We used data from the SONIIA register, a mandatory register ongoing from Jan 1st 2011,
which monitors the quality of all reperfusion therapies administered in Catalonia under routine practice conditions. Seventeen hospitals administer IVT and include relevant data in the register. The
SPAN-100 index combines age (years) and NIHSS of any given patient and it is positive if => 100.
We compared crude and adjusted rates of SICH (SITS-MOST definition) at 24-36 hours, mortality
and functional outcome at 3 months between SPAN-100 negative and positive cases. We determined
the area under the ROC curve for prediction of outcomes based on the SPAN index.
Results: We studied 1302 IVT-treated patients, of whom 84.3% were SPAN-100 negative. SICH was
not different between groups. Proportion of patients with mRS 0-1 and 0-2 at 3 months was significantly reduced in SPAN-100 positives (9.4% vs. 47.3%, and 14.9% vs. 63.2%; p< 0.001), whereas
the death rate was significantly higher (39% vs. 10%; p< 0.001). The area under the ROC curve for
the prediction of mRS and mortality at 3 months was 0.79 and 0.77, respectively. Specificity and
sensitivity for SPAN =>100 were 95.8% and 30% for mRS >2, and 88.8% and 42.3% for mortality.
Adjusting by baseline patient characteristics and time to treatment, the SPAN-100 positives had a
5-fold increased odd of death (95% CI: 3.4-7.1) and an 8-fold increased risk of mRS> 2 (95% CI:
5.2-12.9).
Conclusion: The SPAN-100 index is a simple, straightforward method to estimate clinical outcomes
among patients undergoing IVT. It might be used to select IVT candidates among those meeting the
“Principle of Doubt”.
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Risk of Pneumonia Associated with Zero-Degree Head Positioning (Heads Down) In Acute
Ischemic Stroke Patients Treated with Intravenous tPA
A.L. Brooks1, M.J. Lyerly2, K.A. Sands3, M. Cronin4, D. James5, R. Moore6, R.B. Shahripour7,
A.V. Alexandrov8, A.W. Alexandrov9
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Clinical outcomes and 2 year survival following PEG insertion after acute stroke – an observational study.
E. Mallouppa1, H. Leeman2, G. Pratt3, P. Callan4

Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UNITED KINGDOM1, RotherUAB Comprehensive Stroke Center, Birmingham, USA1, UAB Comprehensive Stroke Center,
ham NHS Foundation Trust, Rotherham, UNITED KINGDOM2, Sheffield Teaching Hospitals NHS
Birmingham, USA2, UAB Comprehensive Stroke Center, Birmingham, USA3, UAB Comprehensive Foundation Trust, Sheffield, UNITED KINGDOM3, Hull and East Yorkshire NHS Trust, Hull,
Stroke Center, Birmingham, USA4, UAB Comprehensive Stroke Center, Birmingham, USA5, UAB
UNITED KINGDOM4
School of Nursing, Birmingham, USA6, UAB Comprehensive Stroke Center, Birmingham, USA7,
UAB Comprehensive Stroke Center, Birmingham, USA8, UAB Comprehensive Stroke Center, BirBackground: The incidence of dysphagia following acute stroke is up to 40%, and associated with
9
mingham, USA
increased mortality. Trial data regarding the optimal timing for PEG insertion remains inconclusive.
Data on survival outcomes following PEG insertion is also limited. Method: A retrospective analysis
Background: Heads down positioning has been advocated as a method to increase blood flow in
of 2 year survival rates of the last 30 consecutive patients to undergo PEG insertion following acute
acute patients with large vessel occlusions. We sought to determine the risk of pneumonia in acute
stroke on our unit, using Kaplan-Meier survival curves. Results: 19 case notes were analysed (1 exischemic stroke patients treated with thrombolytic therapy.
cluded, 10 unable to trace). Mean age was 78 (61-89) and 7 were male patients. In-hospital mortality
Methods: Consecutive IV-tPA treated patients were routinely positioned heads down for the first 24 was 32% (6/19) and a further 47% (9/19) of patients required nursing home care. Younger patients
hours as institutional standard of care. Serial breath sounds, SpO2, chest x-rays, temperatures, and
(age <80) had a better survival at two years, 7/11 (63.6%), median survival ≥2 years, compared with
WBCs were collected in addition to sputum cultures, dysphagia/diet, co-morbid CHF, airway man1/8 (12.5%), median survival 3.2 months in the older group (log-rank p-value: 0.011). There was
agement, timing of heads down in relation to pulmonary symptom evolution, and mention of “pneu- no statistically significant difference in 2 year survival between the sexes. Survival rates in patients
monia” in medical records. Pneumonia cases were adjudicated by stroke, critical care, pulmonology, with early (≤28 days from stroke onset) PEG insertion appear to be worse, with 2/8 (25%), mediand emergency medicine experts to establish consensus on 1) if the diagnosis of pneumonia met evi- an survival 3.2 months versus 7/11 (64%), median survival 21.1 months in the late group (log-rank
dence-based criteria, and 2) causal association with heads down.
p-value: 0.163). Conclusions: Our study showed that advancing age and early PEG insertion are asResults: Of 333 IV-tPA patients, 24 (7%) had mention of “pneumonia” in the medical record: 6
sociated with a poor prognosis. Delayed PEG insertion showed a trend towards improved survival.
failed to meet evidence-based diagnostic criteria for pneumonia, and 3 had antecedent (i.e. aspiThis may be due to a selection effect, reflecting the high early mortality associated with acute stroke.
ration en route to hospital) causal events. A clear causal association was established in one case
This data supports findings from previous studies, which fail to show an advantage of early PEG
(0.3%), and possible association between heads down and pneumonia in 14 cases (4.2%). Collecfeeding.
tively, these 15 adjudicated cases had similar median admission NIHSS scores to non-pneumonia
cases (10 vs. 9; p=ns), but were older (74+15 vs. 64+17 years; mean difference 9.89, 95% CI=1.218.6; p=0.026). Pneumonia cases had longer hospitalizations (14.5+12 vs. 6.6+9 days; mean difference 7.97, 95% CI=1.1-14.8; p=0.026) and higher median discharge mRS (4 vs. 3; p=0.003).
Conclusion: Heads down is associated with a small risk of pneumonia in IV-tPA treated patients.
Non-use of heads down due to concerns for subsequent pneumonia may be unjustified. Studies of
the benefit of heads down should adhere to an evidence-based definition of pneumonia, with capture
of potential contributing and confounding factors.
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Developing a Rapid Stroke Thrombolysis Pathway in a District General Hospital: Implementing Value Stream Mapping to Improve Onset-to-Needle Times.
J.G.G. Penge1, K. Xu2, V. Umachandran3, G. Zachariah4
Broomfield Hospital, Chelmsford, UNITED KINGDOM1, Broomfield Hospital, Chelmsford,
UNITED KINGDOM2, Broomfield Hospital, Chelmsford, UNITED KINGDOM3, Broomfield Hospital, Chelmsford, UNITED KINGDOM4
Background
Value stream mapping (VSM) derived from lean manufacturing principles, first developed by the
motor industry, has been successfully applied to stroke services in the setting of a large American
teaching hospital. As existing evidence strongly indicates that earlier thrombolysis treatment increases efficacy, we believed it important to examine whether the application of similar principles
could significantly improve delays to thrombolysis in a European District General Hospital (DGH).
Methods
A VSM was created to identify areas of the stroke thrombolysis pathway which could be streamlined. Inefficient patient flow, use of staff and unnecessary procedures were addressed. Important
elements included introduction of an ambulance pre-alert system, removal of the emergency department from the pathway with direct notification of the stroke team and rapid acquisition of brain imaging.
Door-to-needle (DTN) and onset-to-needle (OTN) times were examined prior to the implementation
of changes between April 2010 and September 2011 and post streamlining between November 2011
and May 2012. Ambulance timings were also examined for a 1 month period pre and post change.
Results
Median DTN time was reduced from 65 minutes (n=80) to 41 minutes (n=38) representing a 37%
reduction (p= <0.001). Ambulance median call-to-door times showed a non-statistically significant
(p=0.55) improvement from 64 minutes (n=32) to 60 minutes (n=31). Of concern was that only 64%
of calls were categorised as being of highest urgency (Category A).
Median OTN time fell from 150 minutes (n=80) to 113 minutes (n=38) representing a 25% reduction (p= <0.01) with streamlining of the stroke thrombolysis pathway.
Conclusion
Thrombolysis times can be improved by the application of VSM to streamline services in the setting
of a European DGH.
Further application of VSM and resources are required to improve the pre-hospital pathway in order
to make further significant reductions in OTN times.
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The Human Factor in Thrombolysis. The Innsbruck Thrombolysis Registry.
M. Knoflach1, R. Pechlaner2, B. Matosevic3, M. Ruecker 4, A. Zangerle5, J. Willeit6, S. Kiechl7
Department of Neurology, Medical University Innsbruck, Innsbruck, AUSTRIA1, Department
of Neurology, Medical University Innsbruck, Innsbruck, 2, Department of Neurology, Medical University Innsbruck, Innsbruck, 3, Department of Neurology, Medical University Innsbruck, Innsbruck,
4
, Department of Neurology, Medical University Innsbruck, Innsbruck, 5, Department of Neurology,
Medical University Innsbruck, Innsbruck, 6, Department of Neurology, Medical University Innsbruck, Innsbruck7
Background: Short onset-to-treatment time is key for a good clinical outcome in intravenous thrombolysis for ischemic stroke. The door-to-needle time (DNT) is the standard benchmark for the quality of in-hospital processes in acute stroke care and significantly contributes to the onset-to-treatment. We aim to assess the human factor i.e. differences in the DNT between different stroke
specialists in a single stroke unit.
Methods: The neurology department of the medical university Innsbruck (Austria) is primary and
secondary referral hospital and houses a comprehensive stroke unit. Thrombolysis is administered in
the neurological emergency department or the stroke unit, which are staffed with a stroke specialist.
We assessed the DNT of all patients treated with i.v. thrombolysis since approval of rtPA in Europe
and analyzed relevant determinants including in individual process measures and patient characteristics.
Results: Between Oct 2002 and Dec 2012, 625 patients were treated in our department by 16 stroke
specialists. A total of 11 have treated more than 20 and were considered in the analysis. After controlling for age and sex of the patient, onset-to-door time, NIHSS upon admission, primary imaging
modality and clinical syndrome, median DNT differed between stroke specialists. When considering
the experience of the stroke physicians, ascertained by the overall number of thrombolysis therapies
performed, the differences largely disappeared.
Conclusions: Inter-individual variability of the DNT in our center was mainly explained by differences in patient characteristics and differences in individual process measures. Still our data indicates that a human factor i.e. inter-individual difference exist between stroke physicians and reflect
the respective experience in acute stroke care. A close monitoring and discussion of process measures as well as individual factors leading to possible delays in the application of thrombolysis in
acute stroke care is recommended.

London, United Kingdom 2013
611 Acute stroke: emergency management, stroke units and complications
Introducing Telemedicine in Acute Stroke: Patients’ and Carers’ perspectives
J.M.E. Gibson1, C.E. Lightbody2, B. French3, A. McLoughlin4, J. Fitzgerald5, A.M. Gibson6, J..J
McAdam7, E. Day8, P. Davies9, H. Emsley10, G. Ford11, C. Price12, C. May13, M. O’Donnell14, C.L.
Watkins15
Acute Stroke Telemedicine: Utility, Training and Evaluation (ASTUTE)

612 Acute stroke: emergency management, stroke units and complications
A regional emergency stroke network yields a high rate of thrombolysis. The Resuval (Rhône
Valley, France) thrombolysis registry.
L. DEREX1, F. PHILIPPEAU2, K. BLANC-LASSERRE3, S. CAKMAK4, A.E VALLET5, E. FLOCARD6, M. BISCHOFF7, B. FERROUD-PLATTET8, T. RUSTERHOLTZ9, N. NIGHOGHOSSIAN10, C. EL KHOURY11

University of Central Lancashire, Preston, UNITED KINGDOM1, University of Central Lancashire, Preston, UNITED KINGDOM2, University of Central Lancashire, Preston, UNITED
KINGDOM3, University of Central Lancashire, Preston, UNITED KINGDOM4, University of Central Lancashire, Preston, UNITED KINGDOM5, University of Central Lancashire, Preston, UNITED KINGDOM6, University of Central Lancashire, Preston, UNITED KINGDOM7, Cardiac and
Stroke Networks Lancashire and Cumbria, Preston, UNITED KINGDOM8, North Cumbria University Hospitals NHS Trust, Carlisle, UNITED KINGDOM9,Lancashire Teaching Hospitals NHS
Foundation Trust, Preston, UNITED KINGDOM10, University of Newcastle, Newcastle upon Tyne,
UNITED KINGDOM11, Wansbeck General Hospital, Ashington, UNITED KINGDOM12, University
of Southampton, Southampton, UNITED KINGDOM13, Blackpool Teaching Hospitals NHS Foundation Trust, Blackpool, UNITED KINGDOM14, University of Central Lancashire, Preston, UNITED KINGDOM15

NEUROLOGICAL HOSPITAL, STROKE UNIT, LYON, FRANCE1, STROKE UNIT, NEUROLOGY, BOURG EN BRESSE, FRANCE2, STROKE UNIT, NEUROLOGY, VALENCE,
FRANCE3, STROKE UNIT, NEUROLOGY, VILLEFRANCHE SUR SAONE, FRANCE4,
STROKE UNIT, NEUROLOGY, VIENNE, FRANCE5, RESUVAL EMERGENCY NETWORK,
VIENNE, FRANCE6, RESUVAL EMERGENCY NETWORK, VIENNE, FRANCE7, ARS RHONE
ALPES, LYON, FRANCE8, ARS RHONE ALPES, LYON, FRANCE9,NEUROLOGICAL HOSPITAL, STROKE UNIT, LYON, FRANCE10, RESUVAL EMERGENCY NETWORK, VIENNE,
FRANCE11

Background: Telemedicine can facilitate the delivery of thrombolysis in acute stroke. Development
of reliable and acceptable telemedicine systems necessitates taking account of patients’ and carers’
perspectives. We constructed a Standardised Telemedicine Toolkit for the implementation of telemedicine in the UK. The Toolkit is currently being tested in practice and the consequences for patients evaluated.
Method: The Toolkit was used in the real-time assessment of patients with suspected stroke. Subsequently, patients’ and carers’ views of its acceptability and feasibility were explored through
semi-structured interviews to gain their views of the delivery of telemedicine assessment, e.g. acceptability of the technology and perceptions of the knowledge and skills of clinical users. Interviews were transcribed verbatim and analysed using thematic analysis.
Results: We analysed findings from interviews with 24 service users; 19 were patients and 5 were
carers. No patients experienced significant post-thrombolysis complications. Sixteen codes, clustered into four themes, were identified from initial coding and refined via further analysis. Themes
were: information and understanding of telemedicine; the telemedicine process; support; evaluation.
Key findings included: Positive opinions of the value and importance of telemedicine; willingness
to be involved in the telemedicine consultation even from self-stated “technophobes”; confidence in
the skills of bedside staff and decision-support providers; positive appraisal of the system; opinions
of the system compared to face-to-face consultation varied.
Conclusions: Telemedicine appears to be mostly well-accepted by patients and carers. Staff training and experience with the system seem important in improving its acceptability. The findings will
inform the further development of the online Standardised Toolkit at http://www.astute-telestroke.
org.uk.

Background We present the first data following the establishment of a regional emergency stroke
network in the Rhône Valley, France (Resuval stroke network - five stroke units) covering a population of 3 million people. This network focuses on dense regional stroke unit coverage and on the
establishment of a standardised protocol for pre-hospital management with high priority of emergency transport, and neurologist and radiologist pre-notification of the arrival of a suspected stroke
victim. Methods We prospectively evaluated all patients receiving thrombolysis for acute ischaemic
stroke (AIS) in the network from October 1, 2010 to June 30, 2012. Results Six hundred fifty-six
AIS patients have received urgent reperfusion treatment (96% IV thrombolysis, 2% combined IV
and IA thrombolysis, 2% thrombectomy alone). During the observation period, a total of 7 193 AIS
occurred in the population covered by the network (thrombolysis rate: 9.1%). Median age of patients
who received reperfusion therapy was 73 (161 patients≥ 80 years – 24.5% of all thrombolytic treatments). Fifty-five % were men. Median distance from the place of stroke to the stroke unit was 19
km. Initial reaction was direct activation of Emergency Medical Services in 76% of cases. Eightythree % of patients were primarily referred to a hospital with stroke unit on site. Median baseline
NIHSS score was 11. Pre-treatment MRI was performed in 74% of cases. The rate of proximal arterial occlusion was 41% (Internal carotid artery: 13%, M1 middle cerebral artery: 24%, basilar artery:
4%). Median time from stroke onset (SO) to first medical contact was 38 min, from SO to admission: 1 h 35 min, from admission to brain imaging: 17 min, from SO to thrombolysis: 2 h 35 min.
Sixty-seven % of patients were treated within the first three hours and 30% between 3 h and 4.5 h.
The rate of symptomatic haemorrhage (ECASS citeria) was 3.5%. At 3 months, 41% of patients had
a modified Rankin Scale (m-RS) score ≤ 1 and 54% had a m-RS score ≤ 2. Conclusion The establishment of a regional stroke network yields high rates of early stroke unit admission, thrombolysis
and clinical recovery.
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Validation assessment of risk tools to predict outcome after thrombolytic therapy for acute
ischemic stroke
R.R. van Hooff1, K. Nieboer2, A. De Smedt3, M. Moens4, P.P. De Deyn5, J. De Keyser6, R. Brouns7
Universitair Ziekenhuis Brussel, Dept. of Neurology, Brussel, BELGIUM1, Universitair Ziekenhuis Brussel, Dept. of Radiology, Brussel, BELGIUM2, Universitair Ziekenhuis Brussel, Dept. of
Neurology, Brussel, BELGIUM3, Universitair Ziekenhuis Brussel, Dept. of Neurosurgery, Brussel,
BELGIUM4, Middelheim General Hospital, ZNA, Dept. of Neurology/Memory Clinic, Antwerpen,
BELGIUM5, Universitair Ziekenhuis Brussel, Dept. of Neurology, Brussel, BELGIUM6, Universitair Ziekenhuis Brussel, Dept. of Neurology, Brussel, BELGIUM7
Background—Several scores have been developed for predicting clinical outcome and risk of symptomatic intracranial hemorrhage (sICH) after intravenous recombinant tissue plasminogen activator,
but external validation of these models in real life stroke populations is lacking.
Methods—We used ROC curves to analyze the discriminative capacity of the s-TPI, MSS, HAT,
SITS SICH, iScore, SEDAN, DRAGON and the GRASPS score for sICH and for the modified
Rankin Scale score at 3 months poststroke. The reliability of the best performing prediction model
was further examined with calibration curves. Separate analyses were performed for patients meeting the European license criteria for IV rtPA (N=60, 35.5%) and for patients thrombolyzed outside
these criteria (N=109, 64.5%).
Results— C-statistics were in the range of 0.70 to 0.85 for all risk stratification models (Table 1).
Overall, the s-TPI yielded the best results for predicting functional outcome and sICH (Figure 1).
Conclusions—All currently available clinical models for outcome prediction after thrombolysis for
acute ischemic stroke showed adequate predictive value in patients treated according contemporary
daily practice. The s-TPI had the best discriminatory ability and was well calibrated in our study
population.
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Table 1: Areas under the ROC curves for prediction of functional outcome at 3 months poststroke
Prediction model
s-TPI
MMS
HAT

Excellent outcome
(mRS 0-1)
0.80
(0.73-0.87)
0.69
(0.59-0.79)
0.74
(0.67-0.82)
0.68
(0.59-0.78)
0.72
(0.63-0.80)
0.74
(0.66-0.83)
0.79
(0.71-0.87)
0.78
(0.70-0.86)

Good outcome
(mRS 0-2)
0.83
(0.77-0.89)
0.74
(0.66-0.82)
0.78
(0.71-0.85)
0.74
(0.67-0.82)
0.80
(0.73-0.87)
0.78
(0.70-0.85)
0.82
(0.76-0.89)
0.81
(0.75-0.88)

Catastrophic outcome (mRS 5-6)
0.86
(0.80-0.92)
0.74
(0.66-0.81)
0.78
(0.71-0.86)
0.72
(0.64-0.80)
0.86
(0.80-0.92)
0.75
(0.67-0.83)
0.81
(0.74-0.88)
0.86
(0.80-0.92)

614 Acute stroke: emergency management, stroke units and complications
Socioeconomic inequalities in access to stroke thrombolysis - observations in the Swedish
stroke register (Riks-Stroke)
A. Stecksén1, K. Asplund2, E-L. Glader3, B. Norrving4, M. Eriksson5
Umeå University, Umeå, SWEDEN1, Umeå University, Stockholm, SWEDEN2, Umeå University,
Umeå, SWEDEN3, Lund University, Lund, SWEDEN4, Umeå University, Umeå5

Background: Previous studies show regional and sex differences in the implementation of thrombolytic therapy for acute ischemic stroke. We used Riks-Stroke, the Swedish Stroke Register, to test
the hypothesis that higher socioeconomic position is associated with increased access to thrombolyiSCORE
sis.
Methods: This study included 85 885, 18-80 year old ischemic stroke patients, admitted to Swedish
SEDAN
hospitals, registered in the national stroke register, Riks-Stroke, 2003-2009. Individual patient inforDRAGON
mation on socioeconomic status (education and income) was retrieved from Statistics Sweden. Data
on thrombolysis and other patient characteristics was acquired from Riks-Stroke. Multiple logistic
GRASPS
regression was used to analyze the association between thrombolysis and socioeconomic status,
adjusting for potential confounding factors (year, sex, age, level of consciousness, dependence in
Values are c-statistics (95% Confidence interval)
p-ADL, history of stroke, atrial fibrillation and diabetes).
Results: Patients with university education were more likely to receive thrombolytic therapy (5.4%)
DRAGON, Dense cerebral artery prestroke modified Rankin scale Age Glucose Onset-to-treatment
than patients with secondary (4.6%) or primary school education (3.6%, p<0.001). A similar difference was seen between the 10% of patients with highest and the 10% with lowest income (6.4%
time NIHSS score; GRASPS, Glucose Race Age Sex Pressure stroke Severity; HAT, Hemorrhage
vs. 4.7%, p<0.001). The inequality associated with education was still present after adjustment for
after Thrombolysis score; MMS, Multicenter Stroke Survey score; SITS SICH, Safe Implementation other patient characteristics. The odds ratio of receiving thrombolysis was 1.15 (95% CI: 1.04-1.28)
for university and 1.09 (1.00-1.18) for secondary school compared to primary school education.
of Treatments in Stroke Symptomatic Intracerebral Hemorrhage score; SEDAN, Sugar Early infarct
The absolute difference between the groups with lowest and highest education remained similar between 2003 (0.6% vs. 1.9%) and 2009 (7.7% vs. 9.7%), although the relative differences decreased
Dense cerebral artery Age NIHSS score ; s-TPI, Stroke-Thrombolytic Predictive Instrument.
(p=0.005).
Conclusion: Patients with higher education have better access to stroke thrombolysis, the inequality
remains although the relative difference have been reduced over the time.
SITS SICH
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Intra-arterial thrombolysis with urokinase in 490 cases of acute ischemic stroke: a single center analysis
Y. Wang1, F. Ling2, Liqun Jiao3, X. Ji4, S. Li5, Fengshui Zhu6, Z. Miao7
Department of Neurosurgy, Xuanwu Hospital, Capital medical University, Beijing, CHINA ,
Department of Neurosurgy, Xuanwu Hospital, Capital medical University, Beijing, CHINA2, Department of Neurosurgy, Xuanwu Hospital, Capital medical University, Beijing, CHINA3, Department of Neurosurgy, Xuanwu Hospital, Capital medical University, Beijing, CHINA4, Department
of Neurosurgy, Xuanwu Hospital, Capital medical University, Beijing, CHINA5, Department of
Neurosurgy, Xuanwu Hospital, Capital medical University, Beijing, CHINA6, Department of Neurosurgy, Xuanwu Hospital, Capital medical University, Beijing, CHINA7
1

Objective:To evaluate the safety and efficacy of intra-arterial thrombolysis with urokinase in the
treatment of acute ischemic stroke due to artery occlusion of anterior/posterior circulation.
Methods:We performed a retrospective review (Jan 2000–Sep 2010) that included 490 consecutive
patients who had endovascular therapy after acute ischemic stroke due to artery occlusion of anterior/posterior circulation. We analyzed the recanalization rate(TIMI), symptomatic intracranial hemorrhage (SICH) rate and modified Rankin Scale score.Results:The study included 350 male and 140
female patients with a mean age of 55.9 years.389 patients had anterior circulation ischemic events.
The median NIHSS score at the time of admission was 16 for the patients with anterior circulation
and 23 for those with posterior circulation. The mean time from stroke onset to angiogram was 5.2h
and 9.6h(anterior circulation patients/posterior circulation patients).The mean urokinase dose administered to the anterior circulation patients was 9.42×100000 IU and 10.1×100000 IU for patients
with posterior circulation.Besides intra-arterial thrombolysis with urokinase, endovascular therapy
included simple mechanical thrombolysis with microwire (anterior/posterior circulation, 279/89),
intracranial or extracranial angioplasty with stent (anterior/posterior circulation, 56/19) and balloon
angioplasty (anterior/posterior circulation, 12/11). We found that partial-to-complete recanalization
(TIMI 2 or 3) was achieved in 61.7% of anterior circulation patients and 64.3% of posterior circulation patients. 34.2% of anterior circulation patients and 21.8% of posterior circulation patients had
good outcomes at discharge (mRS 2 or less) and the rate of post procedure SICH is 13.3% for the
anterior circulation patients and 5% in the posterior circulation patients. Conclusion:Intra-arterial
thrombolysis using urokinase in patients with acute ischemic stroke could achieve re-vascularization, but a higher rate of SICH remained the major risk factor affecting its safety and was related to
the poor prognosis in our study.
Table 1: Characteristics of the patients in our study

55.9±13.9
350, 71.4%

Anterior circulation stroke
(n=389)
56.1±14.3
298, 76.6%

Posterior circulation stroke
(n=101)
54.8±12.5
52, 51.5%

17

16

23

368

279

89

75
23

56
12

19
11

6.1±2.5

5.2±1.2

9.6±2.8

9.65±2.78

9.42±2.58

10.1±2.44

All
Age (years, mean±SD)
Male (n), %
NIHSS score on admission(median)
Endovascular therapy via
different methods (n)
Thrombectomy with
microwire
Angioplasty with stent
Angioplasty with balloon
Time to treatment (h,
mean±SD)
Dosage of urokinase (105
IU, mean±SD)
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Table 2. Comparisons of salient features among the NINDS, MELT, MERCI, IMS II, Multi MERCI
studies, BASICS and our study

Study comparison
NINDS

(IV

t-PA,

n=312)
MELT (IAT, n=57)
Anterior circulation
(our study, n=389)
Cervical ICA (n=83)
ICA T occlution (n=67)
MCA(n=223)
ACA(n=16)
Posterior circulation
(our study, n=101)
VA (n=48)
BA (n=53)
IMS II (IAT, n=55)
Multi-MERCI (n=164)
BASICS (IAT group)

NIHSS on
admission
(median)

Recanalization
(TIMI2-3)

Outcome
(mRS 0-2)

Rate of SICH

39%

6.4%

73.7%

49.1%

9%

61.7%

34.2%

13.3%

51,61.4%
25,37.3%
151,67.7%
13,81.3%

29,34.9%
15,22.3%
75,33.6%
14,87.5%

12,14.5%
11,16.4%
28,12.6%
1,6.3%

64.3%

21.8%

5%

37,77.1%
28,52.8%
60%
69.5%
72%

12,25%
10,18.8%
46%
36%
25.7%

1,2%
4,7.5%
9.9%
9.8%
14%

14
14

16

23
19
19
25

NINDS: National Institute of Neurological Disorders and Stroke Recombinant
Tissue Plasminogen Activator Stroke Study;
MELT: The Middle Cerebral Artery Embolism Local Fibrinolytic Intervention
Trial (MELT) Japan;
IMS II: Interventional Management of Stroke Study II;
Multi-MERCI: Multi MERCI trial;
BASICS: Treatment and outcomes of acute basilar artery occlusion in the Basilar Artery International Cooperation Study;
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Developing a regional telestroke service: The South Yorkshire Experience
K. R. Endean1, E.V. Hobson2, C Longford3, M.S. Randall4, G.S. Venables5
Sheffield Teaching Hospitals, Sheffield, UNITED KINGDOM1, Sheffield Institute for Translational Neuroscience, Sheffield, UNITED KINGDOM2, North Trent Stroke Strategy Project, North
Derbyshire, South Yorkshire and Bassetlaw Commissioning Consortium (NORCOM)., Barnsley,
UNITED KINGDOM3, Sheffield Teaching Hospitals, Sheffield, UNITED KINGDOM4, Sheffield
Teaching Hospitals, Sheffield, UNITED KINGDOM5
Background
With the importance of specialist stroke services and the benefits of thrombolysis in acute stroke
clear it is becoming increasing important to provide rapid access to expert assessment and treatment
for all patients 24 hours a day. In the UK, there are insufficient stroke physicians to provide resident
services to provide such a specialist service.
Methods
A regional network of five hospitals (the North Trent Stroke Network) in South Yorkshire and North
Derbyshire region (UK) developed a telemedicine service. The initial aim was to provide immediate access to a stroke physician outside working hours for patients considered for thrombolysis.
The system enabled a video-consultation between the patient and physician using a laptop and their
home broadband and review of radiology images.
Results
In the first 6 months of 2012 52% of patients presented out of hours (Monday to Friday 9am–5pm).
56 telemedicine consultations were conducted and 23 patients received thrombolysis. 40% of consultations occurred between midnight and 8am. Following thrombolysis one patient died from intracerebral haemorrhage but no clinical incidents occurred as a consequence of using telemedicine.
Several life-threatening stroke mimics were also identified. Patient satisfaction was high. The only
problems that prevented the use of the system were easily resolved with staff training and preparation.
Conclusion
There is demand for out-of-hours specialist assessment and thrombolysis for acute stroke. A regional telemedicine service is a safe and cost-effective way of providing access to assessment and
thrombolysis 24 hours-a-day. It may also be a means of providing better access to expertise in other
areas of acute medicine.

617 Acute stroke: emergency management, stroke units and complications
Critical cerebral oxygen supply? The impact of low hemoglobin levels and transfusion on critical care patients with severe ischemic stroke
L. Kellert1, F. Schrader2, P. Ringleb3, T. Steiner4, J. Bösel5
Department of Neurology, Universitiy Hospital Heidelberg, Heidelberg, GERMANY1, Department of Neurology, Universitiy Hospital Heidelberg, Heidelberg, GERMANY2, Department of
Neurology, Universitiy Hospital Heidelberg, Heidelberg, GERMANY3, Department of Neurology,
Frankfurt Hoechst Hospital, Frankfurt, GERMANY4, Department of Neurology, Universitiy Hospital Heidelberg, Heidelberg, GERMANY5
Purpose: Optimal hemoglobin (Hb) and red blood cell transfusion (RBCT) management is unknown
in neurological intensive care unit (NICU) patients. Here we aimed to investigate the impact of anemia and transfusion activity in patients with acute ischemic stroke (AIS).
Methods: Retrospective analysis of clinical, laboratory and outcome data of patients with severe AIS
treated on our NICU between 2004 and 2011.
Results: Of 109 patients, 97.2% developed anemia and 33% received RBCT. There were strong
correlations between NICU length of stay (NICU LOS) and lowest (nadir) Hb (correlation coefficient -0.42) and Hb decrease (0.52) as well as nadir hematocrit (Hct, -0.43) and Hct decrease (0.51).
Duration of mechanical ventilation (MV) was strongly associated with both nadir Hb (-0.41) and
decrease (0.42) and nadir Hct (-0.43) and decrease (0.40). RBCT correlated with NICU LOS (0.33)
and with duration of MV (0.40). None of these hematologic parameters correlated with in-hospital mortality or 90-day outcome. The regression model showed number of RBCT (0.24), nadir Hb
(-0.18), Hb decrease (0.29), nadir Hct (-0.18), and Hct decrease (0.29) to be independent predictors
of NICU LOS. Duration of MV was also independently predicted by number of RBC transfusions
(0.29), nadir Hb (-0.20), Hb decrease (0.25), nadir Hct (-0.21), and Hct decrease (0.26).
Conclusions: Low and further decreasing Hb and Hct levels as well as RBC transfusion activity are
associated with prolonged NICU stay and duration of MV but not with mortality or longterm outcome. Our findings do not justify a more aggressive transfusion practice at present.
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Troponin T in acute ischemic stroke: A prospective study.
M. Kral1, D. Sanak2, T Veverka3, M. Hutyra4, D. Vindis5, A. Bartkova6, T. Dornak7, M. Svabova8,
V. Kubickova9, J. Zapletalova10, R. Herzig11, P. Kanovsky12, D. Skoloudik13
Comprehensive Stroke Center, Department of Neurology, University Hospital and Faculty of
Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC1, Comprehensive
Stroke Center, Department of Neurology, University Hospital and Faculty of Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC2, Comprehensive Stroke Center, Department
of Neurology, University Hospital and Faculty of Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC3, Department of Internal Medicine I - Cardiology, University Hospital
and Faculty of Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC4, Department of Internal Medicine I - Cardiology, University Hospital and Faculty of Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC5, Comprehensive Stroke Center, Department of Neurology, University Hospital and Faculty of Medicine and Dentistry, Palacký University,
Olomouc, CZECH REPUBLIC6, Comprehensive Stroke Center, Department of Neurology, University Hospital and Faculty of Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC7, Department of Clinical Biochemistry, University Hospital, Olomouc, CZECH REPUBLIC8, Department of Clinical Biochemistry, University Hospital, Olomouc, CZECH REPUBLIC9,
Department of Biophysics, Faculty of Medicine and Dentistry, Palacký University and Institute of
Molecular and Translational Medicine, Olomouc, CZECH REPUBLIC10, Comprehensive Stroke
Center, Department of Neurology, University Hospital and Faculty of Medicine and Dentistry,
Palacký University, Olomouc, CZECH REPUBLIC11, Comprehensive Stroke Center, Department
of Neurology, University Hospital and Faculty of Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC12, Comprehensive Stroke Center, Department of Neurology, University
Hospital and Faculty of Medicine and Dentistry, Palacký University, Olomouc, CZECH REPUBLIC13
Background: Multiple interactions are considered to occur between the various forms of cardiovascular and cerebrovascular diseases. The aim of the study was to assess the serum level profile of
cardiac troponin T (cTnT) in acute ischemic stroke (AIS) patients to evaluate factors associated with
increased serum level of cTnT. Methods: AIS patients admitted within 12 h from stroke onset were
enrolled in this prospective observational study. Neurological examination and brain computed tomography or magnetic resonance imaging at admission, standard laboratory tests, including cTnT
and other cardiac markers, at admission and 4 h later, and repeated electrocardiograms (ECGs) were
performed in all patients. Correlations between cTnT and several baseline parameters were tested
and multivariate regression analysis was used to assess the predictors of cTnT elevation. Results: In
total, 107 consecutive AIS patients (65 males, mean age 67.2±14.2 years) were enrolled. 39 (36.4%)
patients presented with elevated cTnT above the upper limit. The cTnT levels correlated significantly with age (r=0.448) and the levels of NT-proBNP (r=0.528), cystatin C (r=0.457), CK-MB mass
(r=0.253), urea (r=0.281), and albumine (r=-0.219). Multiple logistic regression analysis found creatinine >90 μmol/L (OR=3.45; 95% CI: 1.09-10.85), NT-proBNP (OR=1.09 per 100 μg/L increase;
95% CI: 1.03-1.16) and CK-MB mass (OR=1.45 per 1 μg/L increase; 95% CI: 1.04-2.04) to be associated with cTnT elevation in AIS patients. Conclusion: Elevated cTnT can be relatively frequently
detected in AIS patients. To reliably identify the patients with current acute myocardial impairment,
more in-depth clinical investigation is needed. Trial registration information: ClinicalTrials.gov
NCT01541163. Supported by the IGA MH CR grant number NT/11046-6/2010.
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The impact of pulmonary infections on the course and outcome of stroke
S.T. Ristic1, D.T. Ristic2, I. Marinkovic3
Department of Neurology, University Clinical Centre Nis, Nis, SERBIA1, Institutae of Pulmonary Disaeses Nis, Nis, SERBIA2, Medical Faculty of Nis, Nis, SERBIA3
Background: Infection is the most common stroke complication. Occurance of acute bacterial lung
infectuns affects the course of disease and outcome in stroke patients. Aim of the study was to explore the frequency of hypostatic and aspiration pneumonia, their risk factor and their effect on outcome in patinets with acute stroke.
Metods: In this prospective study we evaluated patients with stroke who were hospitalized at the
Department of Neurology in Nis, between January-December 2012.There were a total of 1304 patients with stroke. 852(65,34%) of 1304 patients with stroke had ischaemic stroke and 452(34,66%)
had haemorrhagic stroke. Patients were evaluated and had the same investigations with anamnestic,
clinical,neurological,biochemical analisys,physical examination by a specialist for pulmonary diseases, lung X-ray, Color-Doppler of the neck blood vessels, EEG and neuroimaging (CT of lung,CT
of brain,MRI of brain,MRA angiography) variables which were compared.
Results: Of a total of 1304 patients with stroke, 62 patients (4,75%) of them had pulmonary complications within 10 day from the event. There were 37 male and 25 female patients, age from 41 to 87
years. Pulmonary infections in all of the patients was confirmed by x-ray imaging and biochemical
analisys. 32(51,61%) patients had lobar pneumonia, 19(30,64%) had bilateral bronchopneumonic
changes and 11(17,74%) had pleural effusion. All of the patients were higly febrile, with increased
sedimentation and leucocitosys with dominant neutrophiles. Despite the intensive antibiotic treatment, using two or more antibiotics in combination,14 patients has died.
Conclusion: Hypostatic and aspiration pneumonia are frequent complications of stroke associated
with poor outcome. Regading to this fact, an intensive prevention of complications is necessary immediately after hospitalization.
Keywords: Pulmonary infection, Stroke, Survival of patients with stroke, Neurological disease,
Pneumonia
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Comparing thrombolysis delivery during working hours and out-of-hours via telemedicine.
N.R. Evans1, T.B. Stoker2, P.A. Phillips3
The Ipswich Hospital NHS Trust, Ipswich, UNITED KINGDOM1, The Ipswich Hospital NHS
Trust, Ipswich, UNITED KINGDOM2, The Ipswich Hospital NHS Trust, Ipswich, UNITED KINGDOM3
Background:
Intravenous thrombolysis is a mainstream treatment for acute ischaemic stroke. It is vital to administer as soon as possible after symptom onset. Whilst it is impractical for every centre to have an onsite specialist to provide assessment for thrombolysis out-of-hours, telemedicine allows a single oncall stroke physician to deliver out-of-hour assessments across a broad geographical area. This study
compares the timings in the delivery of thrombolysis during working hours and out-of-hours using
telemedicine.
Methods:
This retrospective cohort study measured arrival-to-CT and CT-to-thrombolysis bolus times at Ipswich Hospital from August 2007 to August 2012. Timings were taken from the Safe Implementation
of Treatments in Stroke (SITS) database.
Results:
119 individuals were thrombolysed (44 in-hours, 75 out-of-hours). 8 were excluded due to errors in
recorded data. 42 (37.8%) were thrombolysed during working hours and 69 (62.2%) were thrombolysed out-of-hours. Mean arrival-to-CT interval was 30.3 (SD 16.7) minutes in-hours and 29.9 (SD
20) minutes out-of-hours (p=0.65). Mean CT-to-bolus time was 29 (SD 12.5) minutes in-hours and
60.1 (SD 32.4) minutes out-of-hours (p=2.22x10-8).
Conclusion:
This study illustrates the difficulty faced in out-of-hours acute stroke care. Significantly longer CTto-bolus times out-of-hours reflect extra logistical difficulties with telemedicine that are not experienced with in-hours face-to-face thrombolysis, including delays in establishing the telemedicine
link, duration of the telemedicine consultation, inexperience and a frequent failure to recognise the
urgency of thrombolysis. Compared to previous studies, this data shows no significant difference
between the arrival-to-CT times, reflecting measures taken to minimise delays encountered out-ofhours. This study suggests strategies to expedite thrombolysis delivery, such as pre-prepared thrombolysis packs, pre-alerts to radiology and on-call consultants, and staff education.
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Reduction of door – to – needle time in Stroke unit Kladno
M. Sramek1, T. Ruzickova2
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Acute Stroke Thrombolysis - a Welsh centre’s perspective
Q.T.H. Anjum1, H.G.M Shetty2, A Reed3, T.A.T Hughes4, P.E. Smith5, T. Pickersgill6, S Ahmad7, S
White8, R Corkill9, M Wardle10, C Krishna11, A Osman12, K Smith13
Charles University, 2nd Faculty of Medicine, Prague and Stroke Unit, Regional Hospital Klad- on behalf of stroke thrombolysis team at University Hospital of Wales (UHW)
no,, Kladno, CZECH REPUBLIC1, Stroke Unit, Regional Hospital Kladno, Kladno, CZECH REPUBLIC2
Department of Stroke Medicine, University Hospital of Wales (UHW), Cardiff, United Kingdom, swansea, UNITED KINGDOM1, Department of Stroke Medicine, University Hospital of
Background: Intravenous trombolysis (IVT) is more effective the shorter the time from admission
Wales (UHW), Cardiff, UK, Cardiff, UNITED KINGDOM2, Department of Stroke Medicine, Unito the treatment – interval known as door to needle time (DNT). The recommended DNT does not
versity Hospital of Wales (UHW), Cardiff, UK, cardiff, UNITED KINGDOM3, Department of
exceed 60min, efforts for further reduction of DNT to 40min exist. The goal of our study is to deNeurosciences, University Hospital of Wales (UHW), Cardiff, UK, cardiff, UNITED KINGDOM4,
termine DNT in our stroke unit and its change after the introduction of new organizational arrangeDepartment of Neurosciences, University Hospital of Wales (UHW), Cardiff, UK, cardiff, UNITED
ments in May 2012
KINGDOM5, Department of Neurosciences, University Hospital of Wales (UHW), Cardiff, UK, carMethods: Firstly, an analysis of IVT-treated patients (group A, 51 pts) was made in order to describe diff, UNITED KINGDOM6, Department of Stroke Medicine, University Hospital of Wales (UHW),
local situation. No statistically significant difference was found between patients treated at various
Cardiff, UK, cardiff, UNITED KINGDOM7, Department of Stroke Medicine, University Hospital
times of the day (morning, afternoon, night), on various days of week (weekdays, weekends) nor by of Llandough (UHL), Cardiff, UK, cardiff, UNITED KINGDOM8, Department of Neurosciences,
various physicians on duty. Four time intervals were analysed: 1/ time from onset of stroke to emer- University Hospital of Wales (UHW), Cardiff, UK, cardiff, UNITED KINGDOM9,Department of
gency call, 2/ time from call to arrival at the door of hospital, 3/ time from arrival to CT scan and 4/ Neurosciences, University Hospital of Wales (UHW), Cardiff, UK, cardiff, UNITED KINGDOM10,
time from CT to IVT initiation.
Department of Acute Medicine & Pharmacology, University Hospital of Llandough (UHL), Cardiff,
Secondly, four steps were made in May 2012 to shorten the total time from onset to IVT. I – educa- UK, cardiff, UNITED KINGDOM11, Department of Acute Medicine, University Hospital of Llantion of the public by popular science articles in local press, II – close cooperation with emergency
dough (UHL), Cardiff, UK, cardiff, UNITED KINGDOM12, Welsh Ambulance Services, Cardiff,
staff, advance notice of IVT candidates by phone, III – reservation of the CT after the notice, IV –
Cardiff, UNITED KINGDOM13
initiation of IVT without lab results in selected patients.
Finally, an analysis of IVT patients treated since May 2012 (group B, 33 pts) was made following
Background: Thrombolysis with intravenous alteplase within 4.5 hours improves outcomes in acute
the same criteria as the first analysis.
ischaemic stroke (AIS) patients, and especially if administered earlier. Since the inception of the
Results: Time intervals in the groups A/B were: 1/ 23,5 min / 31,5 min, 2/ 37,5 min / 43,5 min, 3/ 19 thrombolysis service, we have been striving to reduce the door-to-needle (DTN) time.
min / 20 min, 4/ 41 min / 21,5 min. Median DNT in group A was 60 min, in group B 50 min. Odds
Methods: This study forms part of a planned service evaluation. We scrutinised the stroke dataratio for treatement initiation in 60 min was 2,37 comparing groups B to A, difference was not stabase and medical records for all patients thrombolysed between July 2010 and November 2012 (29
tistically significant (OR (95% CI)=2,37 (0,925, 6,11).
months). We defined outcomes measures as time delays, significant haemorrhages, short-term morConclusion: Organizational arrangemets led to shorter DNT. Most effective in our stroke unit is ini- tality and functional outcomes.
tiation of IVT without waiting for lab results in selected pacients.
Results: 146 patients were thrombolysed (median [range] age 75 yrs [28-100]; 54% male) (thrombolysis rate 12% vs. 8% UK average). 95% patients were thrombolysed for anterior circulation
strokes (NIHSS median (range) 14 (2-27).
Median (IQR) delay from 999 calls to A&E arrival was 75 mins (57-106). Door to CT median (IQR)
delay was 34 mins (17-68). Median (IQR) CT to needle time was 46 mins (21-79). Median (IQR)
DTN time 80 mins (21-72). Median thrombolysis to Acute Stroke Unit (ASU) admission time was
75 minutes.
2% (3/146) patients had symptomatic intra-cerebral haemorrhages (all of whom died). All-cause
mortality at 3 months was 12% (18/146).
Pre-thrombolysis 64% (93/146) of patients had a Modified Rankin Score (MRS) of 5 and 27%
(40/146) had MRS of 4.
3 months later only 5% (7/146) patients had MRS of 5 and 8% (12/146) had MRS of 4 [14% had
MRS 3, 20% had MRS 2, 27% had MRS 1 and 13% had MRS 0 at 3 months]. 71% patients were
discharged to their usual residence (readmission rate 2.5%).
Conclusions: Our analysis identifies significant scope to reduce onset-to-treatment time. We have
implemented measures to reduce delays at all levels of the pathway. It is reassuring that the incidence of serious intra-cerebral haemorrhage was low and 60% of the patients had very good functional outcomes (MRS 0-2).
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A TREND ANALYSIS OF FIBRINOGEN LEVELS AFTER THROMBOLYSIS: A RISK
FACTOR FOR INTRACEREBRAL HEAMORRHAGES AFTER t-PA?
A. Zini1, L. Vandelli2, M.E. Gambini3, M. Marietta4, T. Trenti5, A.M. Cenci6, F. Casoni7, R. Pentore8, M.L. Dell’Acqua9, G. Bigliardi10, P.F. Nichelli11
Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL Modena,
Modena, ITALY1, Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile
- AUSL Modena, Modena, ITALY2, Environmental Protection Agency ARPA Emilia Romagna District of Reggio Emilia, Reggio Emilia, ITALY3, Department of Oncology and Haematology, Section
of Haematology, Policlinico of Modena,, Modena, ITALY4, Clinical Pathology-Toxicology, Nuovo
Ospedale Civile S.Agostino-Estense, AUSL Modena, Modena, ITALY5, Clinical Pathology-Toxicology, Nuovo Ospedale Civile S.Agostino-Estense, AUSL Modena, Modena, ITALY6, Stroke Unit
- Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL Modena, Modena, ITALY7, Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL Modena, Modena, ITALY8, Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile
- AUSL Modena, Modena, ITALY9,Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo
Ospedale Civile - AUSL Modena, Modena, ITALY10, Stroke Unit - Neurology Clinic - Dept. Neuroscience - Nuovo Ospedale Civile - AUSL Modena, Modena, ITALY11
Background:
Whithin the predictive factors implicated in intracerebral hemorrhages (IH) in stroke patients treated with tissue-Plasminogen Activator (t-PA) there is an early t-PA related coagulopathy that caused
a decrease of fibrinogen levels. In our previous studies of 2010 we noted that there was a rate of IH
significatively increased in patients with secondary hypofibrinogenemia.
Methods:
We considered 55 consecutive ischemic stroke patients treated with i.v. thrombolysis from 1/1/2011
to 1/1/2012 in our Stroke Unit. For every patient we evaluated fibrinogen levels pre-thrombolysis
and after 2, 6, 12 and 24 hours from t-PA infusion. We studied rate of decrease for every time and
we made a trend analysis of fibrinogen serum values during first 24 hours after thrombolysis.
Results:
The mean age of patients was 69.5 years and the mean baseline NIHSS was 9.0. Mean baseline
fibrinogen level was 3.40 g/l with a mean decrease of 21.4% 2-hours after thrombolytic therapy
(mean fibrinogen value 2.55 g/l). Until the first 12 hours after thrombolysis fibrinogen levels maintained very similar values, even if we observed a light further decrease after 6 hours and a light regrowth after 12 hours from t-PA infusion [mean fibrinogen value of 2.54 g/l after 6 hours (-21.2%)
and of 2.58 g/l after 12 hours (-19.9%)]. After 24 hour from treatment however it showed a further
increase of fibrinogen level [mean fibrinogen value after 24 hours: 2.78 g/l (-13.2%)].
Conclusion:
In this study we observed an important mean decrease of fibrinogen levels after thrombolysis. This
decrease shows a trend of reduction during first 6 hours and a new increase after 12 hours that become more important after 24 hours after fibrinolytic treatment. These results seems confirm the theory of a tPA related coagulopathy that caused an hypofibrinogenemia, that could be a risk factor for
IH. We recommend to assess fibrinogen level pre- and post-treatment in all thrombolyzed patients.
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Audit of stroke admissions at a dual site stroke centre in Sheffield, United Kingdom.
N.S. Wilson1, M. Randall2, G. Dunn3, F. Claydon4, K. Endean5, R. Bainbridge6
Royal Hallamshire Hospital, Sheffield Teaching Hospitals, Sheffield, UNITED KINGDOM1,
Royal Hallamshire Hospital, Sheffield Teaching Hospitals, Sheffield, UNITED KINGDOM2, Royal
Hallamshire Hospital, Sheffield Teaching Hospitals, Sheffield, UNITED KINGDOM3, Royal Hallamshire Hospital, Sheffield Teaching Hospitals, , 4, Royal Hallamshire Hospital, Sheffield Teaching
Hospitals, Sheffield, UNITED KINGDOM5, Royal Hallamshire Hospital, Sheffield Teaching Hospitals, Sheffield, UNITED KINGDOM6
Background: In August 2010 Sheffield Teaching Hospitals opened a new specialist stroke unit. A
two site system was created with the Accident and Emergency (A & E) department and the acute
stroke service based on separate sites. Delivering patients to the correct unit is a priority. For patient
safety transfer guidelines state that any patient with a GCS of ≤8, problems with airway, breathing
or circulation, is clinically unstable, symptomatic from an arrhythmia or unresponsive should be
triaged to A&E. All other suspected stroke should be triaged correctly direct to the stroke unit using
FAST test to receive thrombolysis. This study highlights the problems of clinical triage in non A &
E based stroke units. Method: Recent literature, current NICE guidelines and Sheffield Teaching
Hospital policies were reviewed. Patients presenting to the Northern General hospital in the period
01/01/11 to 31/12/11 who were subsequently transferred to the stroke unit were initially included in
this audit. A data collection tool was designed and approval gained from the audit department. A random sample of 95 case notes of the 200 within the database were reviewed. Results: 28.4% (27/95)
of patients were admitted via 999, had a GCS > 8 on admission and were FAST positive on arrival
in A&E. 22 of these patients were diagnosed with an acute ischaemic or haemorrhagic intracerebral
event. According to current guidelines, these 27 patients should have been admitted directly to the
acute stroke unit. Conclusion: Current transfer guidelines may not be stringent enough as 28.4% of
patients were incorrectly admitted to A&E, reducing the opportunity for rapid acute stroke care and
thrombolysis. Work is ongoing to examine why this occurred and re-evaluation of current paramedic
screening protocols for stroke to ensure all potential stroke patients with a GCS >8 are directly admitted to the stroke unit.
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Decompressive Surgery in Acute Stroke
R. Kunt1, E. Yaka2, V. Ozturk3, E. Ozer4, K. Kutluk5
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Urinary Norepinephrine levels, physiological parameters and outcome in acute ischemic
stroke: a pilot study.
A. De Vos1, R.J. Van Hooff2, A. De Smedt3, R. Brouns4, S. De Raedt5, J. De Keyser6

University of Dokuz Eylul, Faculty of Medicine, Department of Neurology, Izmir, TURKEY1,
University of Dokuz Eylul, Faculty of Medicine, Department of Neurology, Izmir, TURKEY2, Uni- UZ Brussel, Brussels, BELGIUM1, UZ Brussel, Brusssels, BELGIUM2, UZ Brussel, Brussels,
versity of Dokuz Eylul, Faculty of Medicine, Department of Neurology, Izmir, TURKEY3, Universi- BELGIUM3, UZ Brussel, Brussels, BELGIUM4, UZ Brussel, Brussels, BELGIUM5, UZ Brussel,
ty of Dokuz Eylul, Faculty of Medicine, Department of Neurosurgery, Izmir, TURKEY4, University Brussels, BELGIUM6
of Dokuz Eylul, Faculty of Medicine, Department of Neurology, Izmir, TURKEY5
BBackground Acute ischemic stroke is often associated with sympathetic overactivity. The aim of
Background: Patients with large space occupying cerebral and cerebellar infarcts have poor progthis study was to investigate whether stroke severity, hypertension, hyperglycemia, elevated body
nosis and are at high risk for malignant brain edema. Decompressive surgery has been recommend- temperature and outcome are associated with sympathetic overactivity. Methods We prospectiveed for cerebellar infarcts as a potentially lifesaving measure. Recent trials have also demonstrated
ly studied 58 patients with acute ischemic stroke. Sympathetic activity was assessed by measuring
that hemicraniectomy reduces mortality without increasing the risk of severe disability. However,
24-hour urinary norepinephrine (NE) levels. Blood pressure, body temperature and glycemia were
these trials tested surgery within two days and in patients up to 60 years of age. We documented the recorded after stroke. Stroke severity was quantified using the National Institute of Health Stroke
results of decompressive surgery in our patients with different types of acute stroke. Methods: BeScale. Outcome after 3 months was assessed using the modiﬁed Rankin Scale. Results In univaritween August 2010 and January 2013, twelve patients with acute stroke with the signs of neurologi- ate analyses, we found no association between urinary NE levels and systolic blood pressure (p =
cal worsening despite medical treatment at our stroke unit, have undergone surgery. Large hemicra- 0.617), diastolic blood pressure (p = 0.581) and body temperature (p = 0.540). Urinary NE levels
niectomy plus duraplasty or suboccipital craniectomy has been performed according to the location were associated with hyperglycemia in univariate analysis (p = 0.031), but were no longer an indeof the lesion. The main criterion for surgery was the obvious worsening of the clinical and radiologi- pendent variable after logistic regression analysis (OR = 1.026, 95% CI = 0.998 – 1.054, p = 0.069).
cal status, regardless of time and the age of patients.
Poor outcome was associated with urinary NE levels in univariate analyses (p = 0.015), but was
Results: The diagnosis was malignant middle cerebral artery infarction in 5 patients, cerebellar inno longer significant after logistic regression analysis (OR = 1.131, 95% CI = 0.998 – 1.281, p =
farction in 3 patients, lobar hemorrhages in 3 patients, and venous infarction in 1 patient. Ages of the 0.054). Stroke severity was associated with urinary NE levels (p = 0.011), and this remained so after
cases varied between 31 and 85. Surgery has been performed within 48 hours in 8 patients, 4 days in logistic regression analysis (OR = 1.047, 95% CI = 1.012 – 1.083, p = 0.007). Conclusions In this
2 patients, 10 days in 1 patient and 11 days in one patient. Four patients (2 with lobar hemorrhages, preliminary study we found an association between sympathetic overacivity measured by urinary
1 with malignant MCA infarct, 1 with cerebellar infarct) died because of stroke and other compliNE levels and stroke severity, possibly reflecting that more severe strokes lead to an higher genercations. The preoperative/postoperative mRS scores were 5/3, 5/4, 5/2, 5/5, 5/2, 5/4, 4/1 and 5/2 in
alized stress reaction. However, we cannot exclude the reverse that sympathetic activity influences
8 patients who had survived. Follow up period ranged between 5 and 99 days. Conclusion: Since
stroke severity. We found no associations between sympathetic overactivity and hypertension, hyevidence is increasing that decompressive surgery decreases mortality and improves functional
perglycemia or elevated body temperature. A limitation of our study is that numbers were small.
outcome, we think that this therapy will be performed wider in everyday clinical practice for acute
Further studies are required to confirm these findings.
stroke patients and in centers with neurosurgical expertise.
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Estimated stroke candidates for intravenous rt-PA therapy with extension of therapeutic time
window
M. Koga1, H. Yamagami2, K. Nagatsuka3, K. Minematsu4, K. Toyoda5
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Reducing call to needle time: the stroke 90 project
M. KRISHNAN1, M. Kapoor2, J. Kendall3, R. A. Bosnell4, J. Pearson5, R. Hardie6, J. Stevens7, N
Baldwin8

National Cerebral and Cardiovascular Center, Suita, JAPAN1, National Cerebral and Cardiovascular Center, Suita, JAPAN2, National Cerebral and Cardiovascular Center, Suita, JAPAN3, National
Cerebral and Cardiovascular Center, Suita, JAPAN4, National Cerebral and Cardiovascular Center,
Suita, JAPAN5

Department of Neurology, Frenchay Hospital, North Bristol NHS Trust, Bristol, UNITED
KINGDOM1, Department of Neurology, Frenchay Hospital, North Bristol NHS Trust, Bristol,
UNITED KINGDOM2, Department of Emergency Medicine, Frenchay Hospital, North Bristol NHS
Trust, Bristol, UNITED KINGDOM3, Department of Neurology, Frenchay Hospital, North Bristol
NHS Trust, Bristol, UNITED KINGDOM4, Department of Neurology, Frenchay Hospital, North
Background and Purpose: The ECASS 3 revealed the safety and efficacy of intravenous alteplase
Bristol NHS Trust, Bristol, UNITED KINGDOM5, Department of Neurology, Frenchay Hospital,
(rt-PA) therapy 3 to 4.5 h after ischemic stroke onset. An updated meta-analysis including the IST 3 North Bristol NHS Trust, Bristol, UNITED KINGDOM6, Department of Neurology, Frenchay Hossuggested a significant increase of independent patients within 6 h. Alteplase was approved up to 4.5 pital, North Bristol NHS Trust, Bristol, UNITED KINGDOM7, Department of Neurology, Frenchay
h at the end of August 2012 in Japan. This study was aimed to assess estimated candidates for rt-PA Hospital, North Bristol NHS Trust, Bristol, UNITED KINGDOM8
with time window extension and their characteristics.
Methods: We reviewed consecutive ischemic stroke patients who received rt-PA (3-h group), those
Background:
who arrived within 3.5 h of onset (with assuming 1 h for door to needle) without receiving rt-PA
The benefit of intravenous thrombolysis in acute ischaemic stroke is well established. Rate of thromand fulfilled the inclusion and exclusion criteria for rt-PA except the time window (4.5-h group) and bolysis in our institution is 19% of all ischaemic strokes. However, its efficacy rapidly declines from
those who arrived within 5 h without rt-PA and fulfilled the criteria except the time window (6-h
an Odd’s ratio of 2.3 at 60 minutes after the stroke onset to 1.7 at 180 minutes. The concept of ‘time
group) from our prospective stroke database between January 2011 and August 2012.
is brain’ remains a major challenge. The aim of this study is to reduce the door to needle times to
Results: Four hundred thirteen patients arrived at our hospital within 5 h of onset. Of them, 101
less than 90 minutes.
patients were assigned to the 3-h group, 28 to the 4.5-h group and 51 to the 6-h group. As comMethod:
pared to patients in the 3-h group, both those in the 4.5-h and 6-h groups more frequently suffered
Review of our existing hyperacute pathway identified two potential points to improve our treatment
without the witness to stroke onset (64% for 4.5-h and 65% for 6-h vs. 38% for 3-h; p=0.005 and
time. For FAST positive patients, we instituted a protocol for direct admission to the CT scanner and
p<0.001, respectively), less commonly had cardioembolic stroke (46% and 45% vs. 67%; p=0.043
a telephone pre-alert by the paramedics using a structured data form. Patients are assessed in the CT
and p=0.008, respectively) and more frequently had vertebrobasilar stroke (36% and 31% vs. 16%;
unit by the acute stroke team and eligible patients are thrombolysed without delay. Regular review
p=0.020 and p=0.027, respectively). There were no differences in sex, age, vascular risk factors,
meetings ensure that quality of care is not reduced by the speed of assessment.
co-morbidities and initial NIHSS between the 4.5-h group/6-h group and the 3-h group.
Results:
Conclusions: Extensions of the therapeutic time window up to 4.5 h/6 h may enable us to treat
Our data prior to ‘direct to CT’ reveals a mean door to CT time of 26.83 minutes (range of 3 to 105)
1.3-fold/1.5-fold patients with rt-PA. Additional candidates are more likely to suffer without the wit- and a door to needle time of 73.49 minutes (March 2011 to January 2012). Since the introduction of
ness, and have less cardioembolic stroke and more vertebrobasilar stroke than those within 3 h.
‘direct to CT’ protocol, these times have been reduced to 10.1 and 39.65 minutes respectively from
data obtained from 20 consecutive patients (June/July 2012). We went ahead to introduce the prealert system, which further improved our treatment times to a median of 4 minutes (door to CT) and
29 minutes (door to needle), with regular review of the pathway to ensure patient safety.
There remains significant inter-patient variation, which is mainly related to out-of –hour presentations where the stroke-network telemedicine time adds to the delay.
Conclusion:
This study shows that continuous audit and regular review of performance of the whole hyperacute
pathway can reduce the delay from stroke onset to thrombolysis, which in turn results in better outcome for patients.

Poster Session Blue

679

22. European Stroke Conference
629 Acute stroke: emergency management, stroke units and complications
Thrombolysis candidates with atrial fibrillation have almost exclusively ischemic strokes: a
case for pre-hospital thrombolysis?
A. Meretoja1, J. Putaala2, S. Mustanoja3, D. Strbian4, M. Kaste5, T. Tatlisumak6
Helsinki University Central Hospital, Helsinki, FINLAND1, Helsinki University Central Hospital, Helsinki, FINLAND2, Helsinki University Central Hospital, Helsinki, FINLAND3, Helsinki
University Central Hospital, Helsinki, FINLAND4, Helsinki University Central Hospital, Helsinki,
FINLAND5, Helsinki University Central Hospital, Helsinki, FINLAND6
BACKGROUND
Thrombolytic therapy (tPA) for acute ischemic stroke is highly time-critical. Pre-hospital treatment
is only possible if intracerebral hemorrhage (ICH) can be reliably ruled out. We aimed to identify a
patient group with high likelihood of ischemic stroke.
METHOD
We retrospectively analysed the Helsinki Stroke Thrombolysis Registry and the Helsinki ICH Study
for consecutive stroke patients admitted to our hospital between 2005 to 2010, having first medical
contact within 4 hours of symptom onset, and without clinical exclusion criteria for thrombolysis.
We used classification regression trees to identify subgroups of patients where ICH could be ruled
out on clinical grounds with high likelihood.
RESULTS
Most ICH patients with early medical contact had a clinical contraindication to tPA (416/570, 73%).
A total of 672 ischemic stroke and 154 ICH patients were clinically candidates for tPA. Of these,
atrial fibrillation (AF) patients not on anticoagulation had almost exclusively ischemic strokes
(156/163, 96.3%). No other subgroup with <5% likelihood of ICH could be identified. The probability of stroke patients with a history of AF or AF on presentation, presenting within 4 hours of onset,
and no clinical contraindications to tPA having ICH was 3.7% (95% CI 1.8-7.5%). These patients
represent 23% of all tPA candidates. The probability of ICH in these patients was 2.5% (1.0-6.1%) if
they only had a history of AF but no AF at presentation, 2.9% (1.0-8.1%) with newly diagnosed AF
without history of AF, and 0.0% (0.0-4.5%) with previously known AF on presentation.
CONCLUSIONS
Non-anticoagulated AF patients presenting clinically as thrombolysis candidates seem to have a low
likelihood of ICH. Should blood biomarkers help further to exclude ICH, benefits of earlier treatment could theoretically be large enough to justify pre-hospital treatment prior to imaging in such
patients. Prospective validation of the diagnostic principle in an ambulance setting is warranted.
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630 Acute stroke: emergency management, stroke units and complications
Compulsory training and documentation of nasogastric tube placement: can we improve safety?
S. Howie1, A. Crabtree2, K. Tee3, K. Cheung4, R. Rallan5, T. Hunjan6, A. Sogbodjor7, H. Alogaily8,
N. Jahangir9, J. Billins10, T. Sri11, W. Zhang12, V. Jones13, P. O’Mahony14
St Helier Hospital, Carshalton, UNITED KINGDOM1, St Helier Hospital, Carshalton, UNITED
KINGDOM2, St Helier Hospital, Carshalton, UNITED KINGDOM3, St Helier Hospital, Carshalton, UNITED KINGDOM4, St Helier Hospital, Carshalton, UNITED KINGDOM5, St Helier Hospital, Carshalton, UNITED KINGDOM6, St Helier Hospital, Carshalton, UNITED KINGDOM7,
St Helier Hospital, Carshalton, UNITED KINGDOM8, St Helier Hospital, Carshalton, UNITED
KINGDOM9,St Helier Hospital, Carshalton, UNITED KINGDOM10, St Helier Hospital, Carshalton,
UNITED KINGDOM11, St Helier Hospital, Carshalton, UNITED KINGDOM12, St Helier Hospital,
Carshalton, UNITED KINGDOM13, St Helier Hospital, Carshalton, UNITED KINGDOM14
Background
Serious harm caused by a misplaced nasogastric tube (NGT) is a ‘never event’. Staff should document they have followed the National Patient Safety Agency (NPSA) guidelines when inserting a
NGT. We wished to determine compliance with this on a stroke unit.
Method
Retrospective data were collected from notes of all stroke patients with a NGT inserted during two
audits. Audit 1 recorded: insertion procedure compared with the NPSA algorithm, quality of documentation, ‘near misses’ (inability to rule out misplaced NGT due to unsafe procedure or poor documentation) and ‘never events’. To improve safety, we designed an interactive sticker of the NPSA
algorithm for the medical notes for all NGT insertions. It was included in NGT packs to ensure
compliance. Nurses completed nose-ear-xiphisternum (NEX) length, aspirate and pH then signed if
safe to proceed. If necessary, doctors completed a section confirming satisfactory chest x-ray (CXR)
position. We also implemented compulsory online training for doctors on CXR interpretation and
nurse education. We then re-audited. Fisher’s Exact test was used for statistical analysis.
Results
We compared the results from audit 1 (58 NGT insertions) with audit 2 (55 insertions):record of
NEX length 0/58 (0%) v 38/55 (69%); ability to obtain aspirate 30/58 (52%) v 48/55 (87%); adequate documentation of aspiration 38/58 (66%) v 54/55 (98%); appropriate CXR ordering 8/13
(62%) v 7/7 (100%)(p<0.1); documentation of CXR by doctor 0/13 (0%) v 4/7 (57%)(p<0.03); ‘near
misses’23/58 (40%) v 1/55 (2%). These results reached statistical significance (p<0.0001) except
where indicated. There were no ‘never events’.
Conclusion
Introducing a sticker of the NPSA algorithm in the NGT pack for documenting the insertion procedure and CXR interpretation, alongside staff training, significantly improved NGT placement safety
on the stroke ward. The minimal cost and effort required for these interventions supports their further evaluation on a wider scale.

London, United Kingdom 2013
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Influence of accumulated experience of a stroke unit on stroke prognosis.
J.C. Portilla Cuenca1, J.M. Ramirez2, F. Lopez Espuela3, R. Romero Sevilla4, J.A. Fermin Marrero5, I. Bragado6, M. Gomez Gutierrez7, P.E. Jimenez8, A. Serrano Cabrera9, M. Calle Escobar10, A.
Roa Montero11, G. Gamez Leyva12, A. Falcon Garcia13, M. Caballero Muñoz14, I. Casado Naranajo15
Hospital San Pedro de Alcantara. Stroke Unit, Caceres, SPAIN1, Hospital Infanta Cristina, Badajoz, SPAIN2, Hospital San Pedro de Alcantara, Caceres, SPAIN3, Hospital San Pedro de Alcantara,
caceres, SPAIN4, Hospital San Pedro de Alcantara, caceres, SPAIN5, Hospital San Pedro de Alcantara, Caceres, SPAIN6, Hospital San Pedro de Alcantara, caceres, SPAIN7, Hospital San Pedro de Alcantara, caceres, SPAIN8, Hospital San Pedro de Alcantara, caceres, SPAIN9,Hospital San Pedro de
Alcantara, caceres, SPAIN10, Hospital San Pedro de Alcantara, caceres, SPAIN11, Hospital San Pedro
de Alcantara, caceres, SPAIN12, Hospital San Pedro de Alcantara, Caceres, SPAIN13, Hospital San
Pedro de Alcantara, caceres, SPAIN14, Hospital San Pedro de Alcantara, Caceres, SPAIN15
Background: Specialized stroke unit care improves outcome among patients with stroke, but little is
known about experience of a stroke unit and stroke prognosis. We analyze the outcome of our patients in function of cumulative experience in a stroke unit.
Methods: A retrospective cohort study of patients admitted in our stroke unit. We differentiate two
groups according to the year of admission: group A (July 2007-December 2009) and group B (January 2010-December 2011), analyzing early prognosis based on the score in the National Institute of
Health stroke scale and mortality at discharge and medium-term prognosis in terms of mortality and
functional status according to the modified Rankin scale at three months.
Results: A total 1070 patients were included. There were no difference between groups neither in
early favorable outcome (68,3% vs 63,9), nor in both inhospital mortality(5,1% vs 6,6%) and 90day mortality (12,8% vs 13,1%). The proportion of independents at 90 days was greater in group B
(56,3% vs 65,5%, p 0,03). In the multivariate analysis adjusted for stroke subtype and fibrinolytic
therapy the association between independence and admission period was maintened.
Conclusion: The probability of functional independence in our patients increased with the accumulated experience in our stroke unit with no differences in mortality.

632 Acute stroke: emergency management, stroke units and complications
The patient and carer experience of centralised acute stroke services
B.J. Moynihan1, S. Paul2, H.S. Markus3
St. George’s Hospital, London, UNITED KINGDOM1, St. George’s Hospital, London, UNITED
KINGDOM2, St. George’s University of London, London, UNITED KINGDOM3
Background and Purpose- Intravenous thrombolysis with alteplase is the only currently licensed
treatment in acute ischaemic stroke. Reorganisation of stroke services may improve access to
thrombolysis. In 2010 Healthcare for London launched a new model based on hyperacute stroke
unit (HASU) care with intensive staffing for the first 72 hours, followed by repatriation for ongoing
stroke unit care in a local district hospital stroke unit. The patient and carer experience of this model
of care has not been previously reported.
Methods- Patient and carer experiences of the new model were assessed via questionnaires based on
the Picker Questionnaire. These were sent shortly after discharge from the HASU. Separate questionnaires were used for patients discharged directly home from the HASU, those repatriated to local
stroke units and carers of patients admitted to the HASU.
Results- We received 213 responses from 429 patients discharged directly home, 235 responses
from 483 carer questionnaires and interviewed 100 patients following repatriation. 89% of patients
and 86% of carers were satisfied with admission to the HASU. 22% of patients and 43% of carers
were worried about moving wards or hospitals. 69% of repatriated patients thought moving did not
affect recovery with 10% reporting a positive and 6% a negative effect. Carers reported similar effects but a higher (15%) negative impact on recovery from repatriation. Self-reported stroke severity
was higher in patients requiring repatriation (27% severe) than those discharged home (4% severe).
Thrombolysis rates increased from 6 to 9% of all HASU admissions, with a 2.5-fold increase in admissions. The number of patients thrombolysed increased threefold. Mean HASU length of stay was
3 days.
Conclusion- Patients and carers report high levels of satisfaction with the HASU model of stroke
care. Anxiety about moving is common but moving hospitals does not appear to affect self-reported
stroke recovery.
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633 Acute stroke: emergency management, stroke units and complications
Thrombolysis at variance with French recommended guidelines: Present fears are less than
horrible imaginings (Macbeth).
B. Bouamra1, J.F. Bonnet2, L. Vaconnet3, E. MEDEIROS DE BUSTOS4, T. Moulin5

634 Acute stroke: emergency management, stroke units and complications
ER-videomonitoring markedly shorten in-hospital delays for reperfusion in acute stroke
E. Sanjuan1, M. Rubiera2, M. Ribo3, M. Muchada4, J. Kallas5, P. Meler6, J. Pagola7, D. Rodriguez-Luna8, A. Flores9, C.A. Molina10

Réseau RUN, CHRU, 25030 Besançon, Besancon, FRANCE1, Faculté de Pharmacie de Besancon, Besancon, FRANCE2, Réseau RUN, CHRU, 25030 Besançon, Besancon, FRANCE3, Service
de Neurologie, CHRU, 25030 Besançon, Besancon, FRANCE4, Service de Neurologie, CHRU,
25030 Besançon, Besancon, FRANCE5

Vall d’Hebron Hospital, Barcelona, SPAIN1, Vall d’Hebron Hospital, Barcelona, SPAIN2, Vall
d’Hebron Hospital, Barcelona, SPAIN3, Vall d’Hebron Hospital, Barcelona, SPAIN4, Vall d’Hebron
Hospital, Barcelona, SPAIN5, Vall d’Hebron Hospital, Barcelona, SPAIN6, Vall d’Hebron Hospital,
Barcelona, SPAIN7, Vall d’Hebron Hospital, Barcelona, SPAIN8, Vall d’Hebron Hospital, Barcelona,
SPAIN9,Vall d’Hebron Hospital, Barcelona, SPAIN10

BACKGROUND
A study of medical practice based on the stroke registry of the neurological emergencies network in
the Franche-Comté region, RUN-FC, in France (2009-2011). Characteristics of the management of
stroke patients in the acute phase by intravenous thrombolysis in compliance or at variance with the
May 2009 recommendations of the French Health Authority (HAS): “Accident vasculaire cérébral
: prise en charge précoce (alerte, phase pré-hospitalière, phase hospitalière initiale, indications de la
thrombolyse)”.
METHODS
All patients who received rt-PA treatment in the initial phase of ischaemic stroke in all hospitals in
the region were included (n=247). Presentation of the different characteristics of protocol deviation.
Comparison of the two populations in terms of NIH, age, time limit and Rankin score at 3 months.
Identification of significant criteria modifying Rankin score at 3 months in the event of protocol deviation.
RESULTS
During the target period, 63/173 patients received thrombolysis outside of recommendations, mainly
in the regional referral stroke unit. Exceeding time limits is the leading cause of protocol deviation.
Patients were also significantly older. Rankin at 3 months, as well as mortality, was higher in the
group at variance with recommendations. The group at variance with recommendations can be split
into two subgroups: one where a considered medical decision was made on the administration of rtPA, and one where a medical decision was made, but without deliberation. A Rankin score less than
or equal to 1 is significantly more frequent in the group where a judgement was made.
CONCLUSION
Some thrombolyses outside of recommendations seem lawful in terms of benefit for the patient,
provided that the decision-making process is clearly defined and argued. The definition of “rescue
thrombolysis” is manifestly an occasional but real practice necessitating a clear definition on the one
hand and assessment in terms of efficiency on the other.
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Background
Shortening door-to-needle time is one of the major goals of reperfusion therapy for acute stroke. Real-time video-monitoring provides 24/7 expert support and may potentially accelerate actions taken
and improve the decision-making in candidates for reperfusion. We aimed to evaluate the impact of
real-time videomonitoring on shortening in-hospital time delays for reperfusion therapy.
Methods
We evaluated consecutive patients admitted on ER who underwent stroke code activation during
1year-period (2012). All were emergently evaluated by a Stroke Neurologist either in a designated
stroke box with real-time video recording monitoring (VM) or in a conventional box without VM
(NonVM). In all patients, time delays were prospectively collected in specific worksheets. VM was
conducted by an experienced stroke researcher who timed and stored images at pre-specified timepoints and encouraged speediness of the evaluation process.
Results
167 patients were evaluated, 75 in VM box and 92 NonVM. There were no significant differences
between groups in baseline characteristics: Age (VM 72 ±14 vs. 72±12 in NonVM patients), gender
(58,7% and 51% of men), mean time from symptoms onset to admission (106 vs. 116min) and baseline NIHSS score was 9 in both groups.
In the VM group the mean time for blood sampling was 4min±3, and duration of TCD exam
6min±4. Overall mean time in box was 12min±5. VM significantly reduces the time to fist neurological evaluation <5min (VM 95,8% vs. NonVM 67,5%), p=0.001. Door-to-CT time was <25minutes in VM (59,1%) compared to NonVM (30,1%), p=0.0001. 37% of VM and 34,7% of NonVM
patients received reperfusion therapy. The goal of door-to-needle <40min was achieved in 87.5% of
VM compared to only 51,7% of NonVM patients (p=0.016).
Conclusion
Real-time VM markedly reduces in-hospital delays for reperfusion therapy by shortening time to
neurological evaluation, time to CT, and door-to-needle times.

London, United Kingdom 2013
636 Acute stroke: emergency management, stroke units and complications
Intravenous thrombolytic treatment in stroke patients with recent transient ischemic attack
Serbian Experience with Thrombolysis in Ischemic Stroke - SETIS register
M. Stefanovic Budimkic1, D.R. Jovanovic2, Lj. Beslac Bumbasirevic3, V. Padjen4, P. Stanarcevic5
for the SETIS group
Neurology Clinic, Clinical Center Of Serbia, Belgrade, Serbia, Belgrade, SERBIA1, Faculty
of Medicine, University of Belgrade, Belgrade, Serbia, Belgrade, SERBIA2, Faculty of Medicine,
University of Belgrade, Belgrade, Serbia, Belgrade, SERBIA3, Neurology Clinic, Clinical Center
Of Serbia, Belgrade, Serbia, Belgrade, SERBIA4, Neurology Clinic, Clinical Center Of Serbia, Belgrade, Serbia, Belgrade, SERBIA5
Introduction –Patients with prior transient ischemic attack (TIA) may have diffusion-weighted lesions on MRI imaging despite normal CT brain findings. This raises the concern of higher risk for
postthrombolytic intracerebral haemorrhage in stroke patients with recent TIA.
The aim of this study was to evaluate efficacy and safety of intravenous thrombolysis (IVT) in
stroke patients with recent TIA.
Methods – We analysed 651 stroke patients treated with IVT from SETIS register. The data were
collected about recent ipsilateral TIA, clinical characteristics of patients, occurrence of symptomatic
ICH (defined with SITS MOST criteria) and 3 month outcome (using mRS).
Results- From analysed stroke patients 34 of them (5.2%) had one or more previous TIA episode
within month prior to current stroke. Most of the patients had TIA within first week before stroke
(67%) and majority of those had TIA on the day of the current stroke. There was no sex and age
difference among TIA and non-TIA group of patients (male 67.6% vs 64.1%; mean age 57.3+-1.6
vs 59.6+-0.5). Patients with prior TIA presented with less severe stroke (mean NIHSS score 9.7+7.4 vs 13.4+-5.7), had more frequent hyperlipidemia (84.4% vs 55.4%, p=0.002) and occurrence
of lacunar stroke (26.4% vs 11.6%, p=0.01). Occurrence of sICH was equally present in both
groups-2.9% (OR 0.99, CI 0.13-7.67). The good recovery (3 month mRS 0-2) gained 76.6% of patients in TIA group and 64.6% of patients in non-TIA group (OR 1.7, CI 0.75-4.26).
Conclusion- Thrombolytic treatment in stroke patients with recent TIA is safe.

637 Acute stroke: emergency management, stroke units and complications
In-hospital stroke within three hours from onset
Y. Hara1, T. Nakama2, K. Wada3, T. Terasaki4
Department of Neurology, Japanese Red Cross Kumamoto Hospital, Kumamoto, JAPAN1, Department of Neurology, Japanese Red Cross Kumamoto Hospital, Kumamoto, JAPAN2, Department
of Neurology, Japanese Red Cross Kumamoto Hospital, Kumamoto, JAPAN3, Department of Neurology, Japanese Red Cross Kumamoto Hospital, Kumamoto, JAPAN4
[Purpose] In-hospital stroke are potential candidates for intravenous t-PA therapy (IV t-PA). In Japan, IV t-PA was limited within 3 hours from onset until September 2012. We studied the clinical
characteristics, neurological care, and mortality of in-hospital onset stroke identified within 3 hours
of symptom onset.
[Methods] We prospectively and consecutively assessed 1033 stroke patients who arrived within 3
hours of symptom onset between November 2005 and July 2012. Patients were divided into in-hospital strokes (IHS) and out-of-hospital strokes (OHS). We compared treatments with IV t-PA, intrahospital delays and stroke outcomes.
[Results] Among 1033 stroke patients within 3 hours from onset, IHS were 28 (2.7%) and most of
them (25 patients, 89.3%) were ischemic stroke. Among 142 patients treated with IV t-PA, 9 were
IHS and the others were OHS. In-hospital delays were significantly longer in IHS for door-to-computed tomography time (52.0 +/- 39.9 vs 14.8 +/- 5.6 minutes, P=0.03) and door-to-treatment time
(122.2 +/- 35.8 vs 72.9 +/- 21.0 minutes, P=0.0035), but there were no significant difference between 2 groups in stroke onset-to-treatment time (122.2 +/- 35.8 vs 140.3 +/- 27.1 minutes, P=0.06).
No differences were observed in efficacy or safety.
[Conclusion] In-hospital stroke were mostly ischemic stroke. In-hospital procedures for IV t-PA proceed more slowly in IHS than OHS. Thrombolysis is efficient and safe in IHS.
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Is Mobile Intensive Care Unit worthwhile for suspected acute stroke?
F. Boutot1, K. Milojevic2, S. Parisse3, S. Lorilloux4, A. Sar5, L. Dalle6, M. Koukabi7, Y Lambert8
SAMU 78, Versailles Hospital, Le Chesnay, FRANCE1, SAMU 78, Versailles Hospital, Le
Chesnay, FRANCE2, SAMU 78, Versailles Hospital, LeChesnay, FRANCE3, SAMU 78, Versailles Hospital, Le Chesnay, FRANCE4, Emergency Department, Versailles Hospital, Le Chesnay,
FRANCE5, Emergency Department, Versailles Hospital, Le Chesnay, FRANCE6, Emergency Department, Versailles Hospital, Le Chesnay, FRANCE7, SAMU 78, Versailles Hospital, Le Chesnay,
FRANCE8
Background: In France, call to medical dispatching center (15, equivalent to 112, 911) for suspected
acute stroke (SAS) reduces time to treatment. French studies have estimated that when mobile intensive care unit (MICU) is activated (vs standard emergency ambulance), pre-hospital time increase
(+20 to +40 min) is counterweighted by emergency department (ED) by-pass and direct access to
imaging (-20 to -40 min). The aim of this study was to estimate the advantage and quality of MICU
management for SAS.
Methods: This prospective survey included 778 MICU patients with SAS (2004 to 2012). MICU
files and hospital reports were reviewed to collect or calculate: NIHSS scoring rate, correlation and
agreement between MICU and Stroke Unit NIHSS (differences > 3 points considered as disagreements), stroke unit orientation, ED by-pass for immediate imaging, thrombolysis rate, intubation
rate, exclusion from thrombolytic alert procedure.
Results: Out of 778 enrolled patients were 381 ischemic stroke (49%), 184 hemorrhagic strokes
(24%) and 213 stroke mimics (27%). Table I shows main results for 3 groups. MICU NIHSS scoring
rate was 82% for all SAS, significantly higher for ischemic stroke. NIHSS correlation and agreement between MICU and Stroke Unit (calculated on 538 comparisons) were 97 and 95% (no differences between groups). Intubation rate was 12% among all patients and 76% among GCS < 8. In
stroke units, 111 patients received thrombolysis: 29% among ischemic stroke. MICU considered 110
patients were to be excluded from thrombolysis (stroke ruled out 77%, extreme severity 18%).
Conclusion: NIHSS performed by MICU physicians is strongly correlated to that of certified neurologists. MICU allows accurate patient triage before stroke unit admission by excluding important
proportion of differential diagnosis and non-indications for thrombolysis. Selection of patients justifies priority access to imaging by-passing ED, and leads to high prevalence of thrombolysis.

Table I: MICU management of SAS described with activity indicators
IschHemorMimemic
rhagic
ics
NIHSS scoring rate by MICU
95%
79%
63%
Intubation rate by MICU
7%
41%
4%
Stroke Unit orientation rate
98%
83%
60%
Immediate imaging (ED by90%
75%
45%
pass) rate
Exclusion from thrombolysis
2%
10%
40%
alert
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Evaluation of the validity of a quick predefined questionnaire to predict coagulopathy before
i.v. rtPA use.
X. Ustrell1, A. Pellisé2, M.R. Aguinaco3, M. A. Mañé4, J. Casanova5, J. Viñas6, R. Mares7
Stroke Unit. Neurology depertament. Hospital Universitari Joan XXIII. Institut Investigació
Sanitaria Pere Virgili (IISPV)., Tarragona, SPAIN1, Stroke Unit. Neurology depertament. Hospital Universitari Joan XXIII. IISPV, Tarragona, SPAIN2, Hematology department. Hospital Universitari Joan XXIII, Tarragona, SPAIN3, Neurology department. Hospital Universitari Joan XXIII,
Tarragona, SPAIN4, Neurology department. Hospital Universitari Joan XXIII, Tarragona, SPAIN5,
Neurology department. Hospital Universitari Joan XXIII, Tarragona, SPAIN6, Neurology department. Hospital Universitari Joan XXIII, Tarragona, SPAIN7
Background
Successful and save use of intravenous thrombolytic therapy (rtPA) for acute ischemic stroke requires a rapid assesment for any contraindication. Normal prothrombin time (PT) and partial thromboplastin time (PTT) are required before rtPA use. Delays in treatment minimize the possibility of
recanalization and increase the risk of hemorrhagic transformation. Some clinicians, if patients are
not at risk of elevated PT/PTT, may give rtPA before results are available. There’s no consensus on
risk/benefit for waiting or not for laboratory coagulation test results.
The objective of the study is to asses the sensitivity and negative predictive value of five predetermined questions to predict an underlying coagulopathy and consequently contraindication for i.v.
rtPA use.
Methods
We analysed 149 consecutive acute stroke code patients from our Emergency Stroke Code database
during a 6-month period attended in the Emergency Room evaluating predetermined risk factors associated with elevated PT/PTT.
We predefined five questions to determine the hemorrhagic risk and we compared them blindly with
the haemostatic laboratory results. We evaluated the presence/absence of anticoagulant therapy, alcohol abuse and/or hepatopathy, chronic renal failure, haematological diseases and history of bleeding.
Results
We detected 22 patients with risk by history of underling coagulopathy, 8 of them with altered PT/
PTT. None of the patients without risk of underlying coagulopathy had elevated PT/PTT.
Elevated PT/PTT could be predicted with a quick questionnaire with 100% sensibility, 90% specificity and with a 100% negative predictive value.
Conclusions
There’s evidence that in the absence of the above predictable risk factors, the likelihood that the PT/
PTT is pathologically elevated is small and i.v. rtPA administration could be considered.
These results could be applied to rtPA candidates with a quick predefined questionnaire and reduce
potential delays thus ultimately improving outcomes.

London, United Kingdom 2013
640 Acute stroke: emergency management, stroke units and complications
Fatal Contralateral Cardioembolic Stroke Promoted By Systemic Thrombolysis With rtPA In
Ischemic Stroke
B. von Sarnowski1, H. Zyber2, S. Brückmann3, S. Vogelgesang4, P.O. Behrndt5, M. Kirsch6, U.
Schminke7, C. Kessler8

641 Acute stroke: emergency management, stroke units and complications
The evAluation of patients with aCute hypertension and intraCerEbraL hEmorRhage with intrAvenous clevidipine TreatmEnt (ACCELERATE)
S.D. Bergese1, C. Graffagnino2, J. Love3, D. Schneider4, C. Lazardis5, M. LaPointe6, K. Lee7, G.
Lynch8, M. Hu9, G.C. Williams10

University Medicine Greifswald, Dpt. of Neurology, Greifswald, GERMANY1, University Medicine Greifswald, Dpt. of Neurology, Greifswald, GERMANY2, University Medicine Greifswald,
Dpt. of Pathology and Neuropathology, Greifswald, GERMANY3, University Medicine Greifswald,
Dpt. of Pathology and Neuropathology, Greifswald, GERMANY4, University Medicine Greifswald,
Dpt. of Radiology, Greifswald, GERMANY5, University Medicine Greifswald, Dpt. of Radiology,
Greifswald, GERMANY6, University Medicine Greifswald, Dpt. of Neurology, Greifswald, GERMANY7, University Medicine Greifswald, Dpt. of Neurology, Greifswald, GERMANY8

The Ohio State University Wexner Medical Center, Columbus, USA1, Duke University Medical
Center, Durham, USA2, Moses H. Cone Health System, Greensboro, USA3, University of Leipzig,
Leipzig, GERMANY4, Medical University of South Carolina, Charleston, USA5, South Carolina
College of Pharmacy, Charleston, USA6, Columbia University Medical Center, New York, USA7,
Cleveland Clinic Hospitals, Cleveland, USA8, The Medicines Company, Parsippany, USA9,The
Medicines Company, Parsippany, USA10

Background and Purpose - Intracerebral hemorrhage (ICH) causes 10-15% of all first-ever strokes
Background: Intravenous thrombolysis with recombinant tissue plasminogen activator (rtPA) is both with a 35-52% 30-day mortality. Blood pressure (BP) reduction may attenuate hematoma growth.
the most effective and the only approved causal treatment in acute ischemic stroke.
The ACCELERATE trial evaluated the efficacy and safety of intravenous clevidipine infusion for
Case: We report an 88-year-old woman who still attended to most of her daily needs including
the rapid treatment of acute hypertension in ICH patients.
keeping house until she presented to our emergency room with acute right-sided hemiparesis. CeMethods - ICH patients presenting within 12 hours of symptoms and systolic blood pressure
rebral CT confirmed the clinical diagnosis of acute left middle cerebral artery (MCA) infarction by
(SBP)>160 mm Hg were prospectively enrolled, and treated with open-label intravenous clevidiptime-to-peak prolongation in a small part of the MCA territory. There were no early ischemic signs
ine, started at 2.0 mg/h and titrated every 90 seconds until BP &#8804; 160 mm Hg was achieved
or evidence of carotid artery or MCA occlusion. Tachyarrhythmic atrial fibrillation indicated carthen titrated to keep target SBP between 140 to 160 mm Hg.
dioembolic etiology. Intravenous thrombolysis with rtPA was started 210min after symptom onset.
Results - Thirty-five patients (mean age 64 years; 27 males) with baseline median Glasgow Coma
Directly after thrombolysis, the patient developed persistent tonic gaze deviation to the right and
Scale score 12, median NIH Stroke Scale score 14, and mean SBP 186 mm Hg received clevidipine.
simultaneous tonic extention of all extremities. Immediate cerebral CT-scan did not reveal any new
Mean time from symptom onset to infusion start was 5.5 hours. Median time to achieve SBP target
aspects. The epileptic status was terminated within 30min after administration of 6mg i.v. lorazerange was 5.5 minutes. All patients achieved target SBP within 30 minutes; 96.9% achieved target
pam and 1.2g i.v. valproic acid. This left the patient in coma and made clinical judgment impossible. SBP without receiving additional or alternative intravenous antihypertensives. Mean average clevidFourteen hours later, CT scan did not show any infarction of the initially affected left hemisphere.
ipine infusion rate for the first 30 minutes of treatment was 7.9 mg/h. CT scans showed minimal heHowever, a large space-occupying MCA and ACA infarction of the contralateral right hemisphere
matoma volume change for the overall population (median change -0.01mL; -2.9%). Mild/moderate
had occurred, which had caused the epileptic seizure. She finally died of transtentorial herniation
hypotension was reported in 3 patients and resolved with dose reduction or drug discontinuation
48h after thrombolysis. Autopsy revealed thrombi in the left and right atrium, large ischemia of the
Conclusion – ICH patients overall showed minimal ICH volume change after SBP reduction with
right MCA and ACA territory, occlusion of the superior mesenteric artery, and renal infarction.
clevidipine. Clevidipine was effective and safe for rapid BP reduction in this cohort of critically ill
Conclusion: Due to the close temporal context of thrombolysis and fatal cardiac embolism, we hypatients.
pothesize that thrombolysis therapy, though effective for the initial infarction, caused a rarely obClinical Trial Registry Information - http://clinicaltrials.gov/ct2/show/NCT00666328?term=clevidserved adverse event. It promoted further embolism by rtPA-induced detachment of fragments of
ipine&rank=5 Unique Identifier:NCT00666328
cardiac thrombi and finally resulted in the patient’s death.
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Reversible `Locked-In Syndrome` after Basilar Artery Dissection
A.C. Kruetzelmann1, M. Rosenkranz2, C. Gerloff3, J. Fiehler4, C. Brekenfeld5
Department of Neurology, University Medical Center Hamburg-Eppendorf, Germany, Hamburg, GERMANY1, Department of Neurology, University Medical Center Hamburg-Eppendorf,
Germany, Hamburg, GERMANY2, Department of Neurology, University Medical Center Hamburg-Eppendorf, Germany, Hamburg, GERMANY3, Department of Neuroradiology, University
Medical Center Hamburg-Eppendorf, Germany, Hamburg, GERMANY4, Department of Neuroradiology, University Medical Center Hamburg-Eppendorf, Germany, Hamburg, GERMANY5

643 Acute stroke: emergency management, stroke units and complications
Venous hypertension as the etiology of intracranial hemorrhagic complication during endovascular therapy of stroke
F. Tsai1, K.-W. Lee2, C.-J. Chen3, C. Chen4
Imaging Research Center/Taipei Medical University, Taipei, TAIWAN1, TMU/Chang Hua
Christian Hospital, Chang Hua, TAIWAN2, Taipei Medical University, Taipei, TAIWAN3, TaiChung
Veterans General Hospital, Taichung, TAIWAN4

Endovascular procedures have been widely used to restore cerebral circulation for stroke.
Cerebral circulation is usually stable even with increasing cerebral blood flow after restoration of ceBackground: Acute basilar artery (BA) dissections are associated with high mortality rates. Early
rebral circulation. However, hyper-perfusion may develop in some occasions(1-6).Intracranial hemrecanalization by endovascular treatment might improve outcome.
orrhagic complication is rare from hyper-perfusion and the etiology is not certain and no reliable
Methods: A 29 year old man presented to the ER with acute tetraplegia, respiratory impairment and data(5-10). We had observed that intracranial hemorrhage may be relating impairment of venous
complete horizontal gaze palsy, i.e. a locked-in syndrome. The day before he had developed neck
drainage.
pain, nausea, and vomiting after intensive wrestling training. Acute stroke MRI showed distinct
Materials and Methods:
diffusion restriction within the entire cross-section of the pons. TOF-MRA revealed a BA occluWe have retrospectively reviewed 317 consecutive patients from January of 3009 to December of
sion. Iv-thrombolysis with rt-PA was initiated immediately and the patient was transferred to the
2010. 54 of those patients had received endovascular procedures to treat ischemic stroke. Male to feangio-suite for additional mechanical recanalization. Angiography confirmed BA occlusion and me- male ratio is 30 to 24 and age range from 15 to 89 with average 56.2 years. Endovascular procedures
chanical thrombectomy was successfully performed using a Solitaire-Stent. However, control angio- are stenting and thrombolysis for stroke.
gram after 20 minutes revealed a subtotal re-occlusion. Additionally, vessel wall irregularities were
Results:
noted. Therefore the Solitaire-Stent was inserted again and finally detached permanently resulting in Among those 54 patients,14 of those patients suffered various degree of complications of hyper-pera complete recanalization of the BA.
fusion from stroke therapy with stenting and/or thrombolysis. 14 those patients had abnormal veResults: MRI the day after showed discrete edema of the pons but no infarct demarcation on T2- and nous drainage; 8 of those 14 those patients had various hemorrhagic complication after procedure
FLAIR-weighted images. Neurological sequelae had completely resolved.
with hypoplasia of ipsilateral transverse sinus,6 of those fatal hemorrhagic complications had atresia
Conclusion: Dissections are a rare cause of BA occlusions. The case demonstrates that distinct
of ipsilateral transverse sinus. 2 of 8 stroke patients had after procedure mild hemorrhage with hypoADC-alterations within the brain stem may completely resolve and are not always associated with a plasia of dural sinus but no atresia.
severe prognosis. Therefore a targeted endovascular treatment should not be excluded.
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Natural course of urinary retention in acute stroke
O.M. Rønning1, A. Benterud2
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Stroke-Mimics: The Experience at an East London Hyper-Acute Stroke Unit Centre
S.E. Shribman1, A. Khan2, J. Williamson3, N. Vaid4, D. Ip5, P. Gompertz6
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Background: Urinary retention in acute stroke is common and urinary tract infections are among the
most frequent complications the first week after stroke. Intermittent catheterization (IC) is recommended in retention but it is not known which volume of residual urine that should initiate IC. As
catheterization increases the risk of urinary tract infections, is time consuming and may be associated with discomfort IC should be performed when necessary. Most acute stroke patients with urinary
retention have regained their bladder function within the first one or two weeks. Aim of this study
was to explore the natural course of urinary retention the first week after acute stroke.
Methods: Acute stroke patients were screened for urinary retention after spontaneous voiding. If
bladder scan showed more than 50 ml of residual urine volume (RUV) patients were included for
follow up. Patients were catheterized immediately when retention was detected and if retention
caused discomfort.
Results: In total 166 acute stroke patients with a mean age of 76.3 years (range 26-97) with urinary
retention were followed with repeated bladder ultrasound during hospitalisation. Mean RUV on
admission was 338 ml (range 53-942 ml). On admission 105 patients (63%) with a mean RUV of
413 ml were catheterized and 61 patients (37%) with a mean RUV of 208 ml were followed with
repeated bladder examinations. In total 24% still needed IC one week after stroke. In a regression
analysis URV and cahteterization on admission (p=0.03 and p<0.0001) predicted IC one week after
stroke.
Conclusion: A large proportion of stroke patients with urinary retention on admission do not need
catheterization one week after stroke. Residual urine volume and require of catheterization on admission predicts need of catheterization one week after acute stroke.

Background: Since 2010 all suspected strokes in London are transferred to 1 of 8 Hyper-Acute
Stroke Units (HASU). The national stroke audit suggests that 20% of HASU referrals are
stroke-mimics. There is limited data on the nature of mimic admissions at HASU centres. Methods:
A service evaluation of mimics referred to the HASU at the Royal London Hospital (RLH) was
conducted over four weeks. A range of data on those shown to be mimics, including FAST/ROSIER scores, was retrospectively collected. Results: 28% of 103 referrals to the HASU were mimics.
This is not significantly different to national rates. 55% of these mimics were referred by paramedics
but only 40% of the remaining referrals, from a different emergency department (ED) or a general practitioner, were FAST positive. 86% of mimics lived local to a different ED. Approximately a
third were referred on to the RLH acute medicine team, a third were admitted by the HASU team
with a third discharged at presentation. The latter were younger (mean 40.7 years) than those admitted under the acute medicine team (mean 71.1 years). Of the mimics, sepsis (6.9%) and seizures
(13.8%) were managed under the acute medicine team and migraine (24.1%), functional disorder
(20.7%) and syncope (10.3%) were managed by the HASU team. The mean length of admissions
was 2.1 days and the maximum was 13 days. The mortality rate was 6.9%. Medical record keeping
was suboptimal in some cases. Conclusions: This service evaluation has characterised the nature of
stroke-mimics referrals to an East London HASU and there are two key findings: Firstly, there are
inappropriate referrals (FAST/ROSIER negative) from local EDs to the RLH HASU and this highlights the need to emphasise the importance of FAST/ROSIER scores to local EDs. Secondly, whilst
the mean length of admission is low there is a wide range suggesting that repatriation could be considered in those few patients that are likely to have prolonged admissions and do not live locally.
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Factors Influencing Onset-to-Door Duration following Acute Ischemic Stroke at a Singapore
Tertiary Hospital
M.S.H. Tan1, A.P. Ramaswami2, E.S.L. Ang3, S.S. Ho4, S.C. Ng5, F.P. Woon6, D.A. De Silva7
Duke-NUS Graduate Medical School, Singapore, SINGAPORE , Singapore General Hospital,
Singapore, SINGAPORE2, National Neuroscience Institute, Singapore, SINGAPORE3, National
Neuroscience Institute, Singapore, SINGAPORE4, Singapore General Hospital, Singapore, 5, Singapore General Hospital, Singapore, SINGAPORE6, National Neuroscience Institute, Singapore, SINGAPORE7
1

Background: The majority of ischemic stroke patients cannot be considered for intravenous thrombolysis within the 4.5 hour therapeutic window due to delayed hospital presentation. In Singapore,
less than 5% of ischemic stroke patients receive thrombolysis. We aimed to study the duration between symptom onset to hospital arrival and factors associated with presentation delay among ischemic stroke patients in Singapore. This will help in developing strategies to raise stroke awareness
and reduce presentation delays. Methods: In this prospective study, we included consecutive ischemic stroke patients who presented within 2 weeks of symptom onset to a single tertiary hospital in
Singapore in 2012. Results: Of 771 patients studied, 17.9% presented within 3.5 hours, 12.3% from
3.5–8 hours, 9.7% from 8–12 hours, and 60.1% after 12 hours. A higher proportion of patients with
atrial fibrillation (AF) (28.6% vs 16.5%; p<0.005) and older patients (≥80years) (26.2% vs 16.6%;
p=0.02) presented within 3.5 hours. Only 18.4% patients with previous stroke presented within 3.5
hours, similar to those with no history of stroke (17.3%). Conclusion: Despite Singapore’s small
land area, close proximity and easy access to hospitals, only a minority of ischemic stroke patients
arrived at hospital within the thrombolytic time window (taken as 3.5 hours to account for a 1 hour
door-to-needle duration). Even if time windows are extended to 8 hours, only an additional small
proportion (12.3%) may be eligible for thrombolysis. The proportion of onset-to-door delays is similar to results from our 2004 survey, demonstrating no improvement over 8 years and suggesting an
urgent need for more effective public health education strategies. Most patients with known stroke
risk such as those with AF and previous stroke also had delayed hospital presentation, indicating a
missed opportunity for stroke awareness education of high risk individuals.
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Should MRI be first choice of imaging for stroke?
J. Ganesalingam1, E. Abdelgadir2, A. Kar3, S. Banerjee4, S. Buddha5, D. Ames6, O. Halse7
Department of Stroke Medicine, Imperial College Healthcare NHS Trust, London, UNITED
KINGDOM1, Department of Stroke Medicine, Imperial College Healthcare NHS Trust, London,
UNITED KINGDOM2, Department of Stroke Medicine, Imperial College Healthcare NHS Trust,
London, UNITED KINGDOM3, Department of Stroke Medicine, Imperial College Healthcare NHS
Trust, London, UNITED KINGDOM4, Department of Stroke Medicine, Imperial College Healthcare NHS Trust, London, UNITED KINGDOM5, Department of Stroke Medicine, Imperial College
Healthcare NHS Trust, London, UNITED KINGDOM6, Department of Stroke Medicine, Imperial
College Healthcare NHS Trust, London, UNITED KINGDOM7
BACKGROUND: MRI has increased in utilisation over the last decade and has supplemented rather than replaced CT for investigation of patients presenting with a stroke. Imaging is the fastest
growing component of hospitalisation cost for stroke. AIMS: To identify if MRI as the first choice
of imaging modality leads to clinical benefits and potential reductions in length of hospital admissions and reduction of stroke mimics being admitted. METHODS: Retrospectively, the number and
type of imaging for 300 patients admitted to the stroke unit were recorded. Prospectively, data was
collected on 70 patients with an eventual diagnosis of a posterior circulation stroke or categorised
as having a stroke mimic. Cases were discussed with a stroke consultant to give an estimate on the
potential reduction in length of stay. RESULTS: From the retrospective analysis, 26% of admissions
were stroke mimics and therefore would have been prevented from being admitted to the stroke unit.
39% of patients had more than one brain scan. From the prospective analysis, the 20 patients with
a final diagnosis of a posterior circulation stroke demonstrated a potential reduction in a total of 20
days on stroke unit over a 2 month period. For the 50 patients with a final diagnosis classified as a
stoke mimic, there was a potential reduction in 114 days on the stroke unit over a 2 month period.
DISCUSSION: MRI as 1st choice of imaging for those presenting clinically as a stroke will result in
the correct identification of stroke mimics allowing admission under the appropriate medical team.
In addition, financial savings would be made through avoidance of repeated imaging. The reductions
in length of stay would ease pressure on increasing burden on hospital beds
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Moyamoya Disease Initially Manifesting as Vascular Parkinsonism
H.J. Cho1, K.P. Park2
Department of Neurology, Pusan National University Hospital, Busan, SOUTH KOREA1, Department of Neurology, Pusan National University Yangsan Hospital, Yangsan, SOUTH KOREA2
Moyamoya disease is a cerebrovascular disorder characterized by progressive stenosis of the distal
internal carotid artery, which can attribute to the wide range of clinical presentations. The majority
of affected patients present with transient or fixed symptoms of cerebral ischemia such as hemiparesis, dysarthria and aphasia. However, vascular parkinsonism (VP) has been described as extremely
rare clinical manifestation. We report a patient presenting with clinical symptom of VP as the initial
manifestation of moyamoya disease.
A 55-year-old woman presented with slowly progressive gait disturbance during a period of 2 years.
She had no remarkable past history except for hypertension. On neurological examination, bradykinesia in all extremities, but more prominent on the left side, was noted with no resting tremor and
rigidity. She showed small-stepped gait with pivotal turning, initiation failure and postural instability. Deep tendon reflexes were asymmetrically brisker on the left. T2-weighted and FLAIR images of
the brain demonstrated diffuse hyperintensity involving cortical and subcortical areas of the bilateral
frontal lobes. MRA and digital subtraction angiography of the brain revealed steno-occlusion at the
terminal ends of the bilateral internal carotid arteries with the development of collateral vascular
network.
To our knowledge, this is the first case presenting with clinical symptoms of VP as the initial manifestation of moyamoya disease.
Our case allows us to supplement clinical symptoms of VP to the initial manifestation of moyamoya
disease, resulted from chronic ischemia to cortical and subcortical areas of the brain.
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Impact of systems change on stroke thrombolysis in Nova Scotia, Canada
S. Phillips1, D. Hunter2, C. Christian3, W. Simpkin4, K. White5, G. Gubitz6, J. Shankar7, S. Swinemar8, M. Mooney9, T. Vardy10, M. O’Handley11, M. MacGrath12, T. MacGillivary13, N. Gill14
Capital Health and Dalhousie University, Halifax, CANADA1, University of Aberdeen, Aberdeen, UNITED KINGDOM2, Capital Health, Halifax, CANADA3, Capital Health, Halifax, CANADA4, Cardiovascular Health Nova Scotia, Halifax, CANADA5, Capital Health and Dalhousie University, Halifax, CANADA6, Capital Health and Dalhousie University, Halifax, CANADA7, South
Shore Health, Bridgewater, CANADA8, South West Health, Yarmouth, CANADA9,
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Breton District Health Authority, Sydney, CANADA13, Cardiovascular Health Nova Scotia, Halifax,
CANADA14
Background: Stroke treatment with intravenous alteplase (IV tPA) remains under-used in many
health care jurisdictions. Here we report the impact of systems change in the province of Nova Scotia, Canada (population about 980,000).
Methods: Cardiovascular Health Nova Scotia (CVHNS), a program of the Nova Scotia Department of Health and Wellness, led the development of the Nova Scotia Stroke System, comprised of
the Capital District Stroke Program (CDSP, serving a population of about 400,000) and 6 smaller
District Stroke Programs (DSPs). To increase province-wide utilization of IV tPA, all districts implemented ambulance bypass protocols (ABPs) (in CDSP on World Stroke Day 2010) and, in Nov
2011, CVHNS hosted a forum involving key clinical and administrative personnel from all DSPs in
order to stimulate the development of policies and procedures for more effective and efficient delivery of IV tPA. CDSP implemented its Acute Stroke Protocol (ASP) on 01 Apr 2012. Pre-systems
change data sources were the Registry of the CDSP (RCDSP) and the 2004/05 Nova Scotia Stroke
Audit. Post-systems change data sources were the RCDSP and the CVHNS stroke database.
Results: In the CDSP: a) 8% (247/3265) of ischemic strokes were treated with IV tPA 30May199631May2009 (P=0.2); b) after extension of the treatment window to 4.5 h in Jun 2009, 12%
(50/421) were treated (P=0.002); c) post-ABP (29Oct2010-31Mar2012), 20% (89/366) were treated
(P<0.001); d) post-ASP (01Apr-27Sep2012), 23% (49/218) were treated (P=0.6); e) median (inter-quartile range) door-to-treatment time (minutes) was 93 (47-139) pre-ASP (Oct2010-Mar2012)
and 74 (54-94) post-ASP (Apr-Sep 2012; P<0.001). In the other 6 DSPs, 4% (14/341) were treated
in Apr2004-Mar2005 and 15% (58/400) in Jul2011-Mar2012 (P<0.001).
Conclusion: Recent systems change in Nova Scotia increased the use of IV tPA. Ambulance bypass
increased the proportion of patients treated; an in-hospital protocol improved treatment efficiency.
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Wake-up Stroke in a Singapore Tertiary Hospital and the Potential Future Indications for
Reperfusion Therapies
M.S.H Tan1, A.P. Ramaswami2, E.S.L. Ang3, S.S. Ho4, S.C. Ng5, F.P. Woon6, D.A. De Silva7
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How often can door to needle time of less than 60 minutes be accomplished in a State-wide Telestroke network?
S. Chaturvedi1, P. Bhattacharya2, K. Rajamani3, R. Madhavan4, G. Norris5, C. Parliament6
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Background: Most stroke patients who wake up with symptoms are not eligible for acute reperfusion treatments such as intravenous thrombolysis. There are no published data on wake-up stroke in
Singapore. We studied the prevalence of wake-up stroke patients in Singapore and compared their
profile to known stroke onset patients to identify the potential future indications for thrombolytic
treatment. Methods: This is a prospective observational study of consecutive ischemic stroke patients presenting to a single tertiary hospital in Singapore over 3 years from 2010. Results: Among
the 2257 ischemic stroke patients studied, 30% (683) were wake-up strokes [median age 67 years
(IQR 57-76) and 86% < 80 years old]. The median NIHSS score was 4 (IQR 2-8), with 97% having a score of <20. The Oxfordshire Community Stroke Project distribution was 69% lacunar, 14%
partial anterior circulation, 10% posterior circulation, and 6% total anterior circulation infarction
(TACI). Patients with wake-up stroke presented to hospital at a median duration of 17 hours (IQR
10-45 hours) from time of last seen well, with 20% within 9 hours. Compared to known onset patients, a higher of proportion of wake-up stroke patients presented beyond 3.5 hours (95 vs 73%;
p<0.001), and had stroke severity of NIHSS ≥5 (50% vs 41%; p<0.001). Conclusion: The prevalence of wake-up stroke at 30% in our study is consistent with published literature. Nearly 1/3 of
our ischemic stroke patients could be considered for ongoing trials studying wake-up strokes such
as those employing imaging surrogates for duration from stroke onset. In addition, 1/5 of wake-up
stroke patients would potentially be eligible for reperfusion treatments should thrombolytic time
window be extended to 9 hours. The low proportion of wake-up stroke patients with relative contraindications to thrombolysis, namely severe neurological deficits, TACI, and old age makes potential
future indications for reperfusion treatments promising.
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Background: Telestroke for acute stroke care is recommended in hospitals without bedside neurological expertise, to increase the utilization of intravenous tPA. The benefits from tPA are maximum
if administered within 60 minutes of a patient’s arrival at the emergency room. Stroke systems are
geared towards providing organized and efficient stroke care to patients to achieve this target. Our
objective is to determine if door to needle times <60 minutes can be achieved in member hospitals
of a statewide telemedicine network.
Methods: The Michigan Stroke Network is a telestroke system that provides acute stroke expertise
across 32 hospitals within the state of Michigan (USA). About one-fifth of member hospitals have
primary stroke center certification. Patients receiving tPA following a two way audio-video consultation are followed concurrently and data regarding time of symptom onset, time of arrival, time of
pager activation, time of telemedicine consultation and time of tPA administration are gathered for
quality improvement. Proportion of patients receiving tPA after a telestroke consultation, within 60
minutes of arrival at the member hospitals was reviewed.
Results: Over 8 months (Jan 2012 through August 2012) 36 patients at member hospitals received
intravenous tPA after a video consultation. Half (50%) of the consultations achieved a door to needle
time < 60 minutes. This is notably higher than the nationwide proportion of 29% among Get With
the Guideline hospitals. The fastest case in the present dataset received tPA within 28 minutes of arrival. Early activation of the network pager by emergency physicians, along with not using advanced
imaging, at the member hospitals helped reduce door to needle times.
Conclusion: Door to needle times less than 60 minutes can be achieved using a telestroke model.
Telemedicine not only improves tPA utilization, but can also be used to administer tPA more efficiently and effectively. Further data collection on network patients is ongoing and will be presented.
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Comparing disability and mortality following ischemic stroke in the UK and US
T.M. Hemmen1, J.M. Lee2, S Middleton3, M. Randall4, N.S. Rost5, G.J.E. Rinkel6, A. Bottle7
University of California, San Diego, La Jolla, USA1, Washington University in St. Louis, St. Louis, USA2, Dr Foster Intelligence, London, UNITED KINGDOM3, University of Sheffield, Sheffield,
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Dr Foster Unit at Imperial College London, London, UNITED KINGDOM7
Background:
Stroke is a leading cause of case fatality and morbidity worldwide. Evaluating the quality of systems
of care across institutions and countries is challenging as most case-mix severity adjustments do not
account for initial stroke severity and are modeled after in-hospital morbidity. We aimed to compare
30 and 90 day outcomes using data from centers in the United Kingdom (UK) and the United States
(US), adjusting for NIHSS.
Methods:
We included all patients who were admitted with the acute ischemic stroke to the 5 US and 5 UK
hospitals within the Dr Foster Stroke GOAL network from March to May 2012. Patients received
NIHSS scoring within 24 hours of admission or before IV tPA and had a 30-day and 90-day mRS in
person or via telephone performed. We captured age, sex and compared 4 different outcome models
between countries: i) death within 30 days (mRs 6), ii) death within 90 days, iii) mRs 0-1 at 30 days,
iv) and mRS 0-1 at 90 days. We adjusted for age, sex, country and NIHSS on admission.
Results:
A total of 583 hospital admissions were included, 228 from UK, 355 from US hospitals. UK patients
were older (mean age difference 6.4 years (95%CI 4.1 to 8.7, p<0.0001) and had a higher mean NIHSS (Difference 1.0 higher than US (95%CI -0.2 to +2.2, p=0.12).
Outcomes were i) UK 9.2% versus US 14.1%; ii) 14.7% versus 18.6%; iii) 37.7% versus 35.2%, iv)
42.9% versus 41.2% (all NS).
While crude outcomes did not differ between the UK and US, After adjustment for baseline NIHSS, 30-day (i) and 90-day (ii) mortality were lower in the UK OR=0.35 (95% CI 0.18-0.67) for i,
OR=0.62 (CI 0.41-0.93) for ii. frequency of good clinical outcome in the UK was higher at 30 (iii),
but not at 90 days (iv).
Conclusion:
Ischemic stroke patients in the UK had better clincial outcomes at 30-days and reduced mortality at
30 and 90 days, while 90-day outcomes were similar between groups. Further studies are needed to
show if 30-day outcomes are reliable final outcome measures. We plan to expand this anaylis to include other participating countries within the Stroke GOAL group.
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Neurological deficits, Risk Factors and plain CT predict presence and site of Acute Arterial
Occlusion in Ischemic Stroke
P. Vanacker1, M. Faouzi2, A. Eskandari3, P. Michel4
Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND1, Institute of Social and
Preventive Medicine, University of Lausanne, Lausanne, SWITZERLAND2, Centre Hospitalier
Universitaire Vaudois, Lausanne, SWITZERLAND3, Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND4
Background: Large-vessel occlusive disease frequently occurs within the setting of acute ischemic
stroke. The limited information on predictors of presence, site and extent of arterial occlusions in the
ischemic territory has resulted in suboptimal selection of candidates for endovascular treatment.
Methods: Subjects enrolled in the ASTRAL registry with acute ischemic stroke and CTA imaging
(<12h) were selected and categorized according to occlusion site (intracranial [IC], extracranial
[EC], proximal IC, peripheral IC and tandem). Easily accessible demographic, clinical, physiological and radiological data were used in the multivariate analysis.
Results: Of the 1645 patients enrolled, significant proportion (46%) had vessel occlusions in ischemic territory. Clinical predictors of any vessel occlusion were in-hospital stroke (OR2.1, 95%CI
1.4-3.1), higher NIH Stroke Scale score (1.1, 1.1-1.2), presence of visual field defects (1.9, 1.3-2.6),
dysarthria (1.4, 1.0-4.9), hemineglect (2.0, 1.4-2.8), known history of atrial fibrillation (1.7, 1.2-2.3)
or absence of cancer (0.4, 0.2-0.7). Shorter time to imaging (0.9, 0.9-1.0), presence of early ischemic changes (2.3, 1.7-3.2) and absence of silent lesions (0.7, 0.5-1.0) were also associated. Looking at different occlusion sites, only acute stroke severity (NIHSS) and early ischemic changes on
CT were detected as independent predictors in all the subgroups. IC occlusions showed a specific
correlation with the presence of atrial fibrillation (2.1, 1.5-2.9). EC occlusions occurred more frequently in males (0.52, 0.4-0.7), with history of hypercholesterolemia (1.9, 1.3-2.8) or peripheral
vascular disease (2.4, 1.3-4.4).
Conclusion: Neurological deficits, risk factors and CT findings identify patients at risk of symptomatic vessel occlusion in the early phase of stroke. Different occlusion sites are associated with specific patterns of predictors. This information may help to select patients for recanalisation treatments.
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Table 1: Multivariate predictors of any arterial occlusion in the ischemic territory.
Any occlusion
OR (CI
95%)
Circumstantial features
In-hospital stroke
Neurological examination
Higher NIHSS
Dysarthria
Visual field defect
Hemineglect
1.39 (1.03-1.89)
1.87 (1.34-2.61)
1.95 (1.37-2.79)
Stroke risk factors and medical history
Atrial fibrillation
Cancer
0.37 (0.19-0.72)
Acute imaging findings
Shorter onset-to-CT time
Early ischemic changes on CT
Silent lesions on CT
2.29 (1.66-3.15)
0.69 (0.50-0.95)

2.06 (1.383.07)
1.12 (1.091.15)
0.03
<0.01

p-value

0.94 (0.890.99)
<0.01
0.02

Intracranial occlusion

<0.01
Circumstantial features
<0.01

Sleep-onset stroke
In-hospital stroke
Shorter onset-to-door time
Neurological Examination

<0.01

1.66 (1.202.29)
<0.01

Table 2: Multivariate predictors of intracranial or proximal intracranial occlusions in ischemic territory. (CI = 95% confidence interval. NS=not significant).

<0.01

<0.01

Higher NIHSS
Visual field defect
Hemineglect
Eye deviation
Higher temperature

Previous stroke(s)
Atrial fibrillation
Cancer
2.06 (1.46-2.92)
0.28 (0.13-0.60)
Acute imaging findings
Shorter onset-to-CT time
Right hemispheric stroke
Early ischemic changes on CT
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2.48 (1.414.35)
2.85 (1.834.43)
0.99 (0.990.99)
1.13 (1.101.16)

p-value

<0.01

NS

NS

<0.01

2.55 (1.304.99)

<0.01

<0.01

NS

NS

<0.01

1.15 (1.121.19)

<0.01

0.04

1.61
(1.112.34)
NS
1.60
(1.112.30)
NS

NS

NS

<0.01

NS
0.37
(0.170.81)

<0.01

2.13 (1.49-3.05)
1.57 (1.11-2.24)
NS
1.28 (1.01-1.62)
Stroke risk factors and medical history

Silent lesions on CT

OR (CI
95%)

0.01
NS

<0.01

0.89 (0.830.95)

<0.01

NS

NS

2.06 (1.462.92)
0.58 (2.144.31)

Proximal Intracranial occlusion
OR (CI
p-value
95%)

<0.01
<0.01

0.01
NS
0.01
NS
0.64 (0.440.92)
NS

0.02

0.01

0.93 (0.880.99)
2.18 (1.583.01)
2.201 (1.593.07)
0.67 (0.460.97)

0.02
<0.01
<0.01
0.04
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Non-thrombolysis in acute ischemic stroke: reasons vary in subpopulation and over time
T. Reiff1, M. Faouzi2, P. Michel3
Neurological Clinic University of Heidelberg, Heidelberg, GERMANY1, Institute of Social and
Preventive Medicine of the Centre Hospitalier Universitaire Vaudois and University of Lausanne,
Lausanne, SWITZERLAND2, Neurology Service of the Centre Hospitalier Universitaire Vaudois
and University of Lausanne, Lausanne, SWITZERLAND3
Background : Early intravenous thrombolysis is an effective standard treatment for acute ischemic
stroke (AIS), but only a minority of patients receive it. Using prospectively collected thrombolysis exclusion data of consecutive AIS patients, we aimed at obtaining an updated view of reasons
for non-thrombolysis, in particular in subpopulations of early/late arriving patients, with unknown
stroke onset. Single vs. multiple reasons and time course of exclusion criteria were evaluated.
Methods: We used 2003-2011 data from the Acute STroke Registry and Analysis of Lausanne (ASTRAL), which includes all AIS admitted within 24 hours after last-well time to a single institution.
Frequency of reasons for non-thrombolysis of the 2,019 non-thrombolyzed patients (77.1% of all
AIS) were described, and subgroups of patients were compared with multivariate regression analyses.
Results: The most frequent reasons for not being thrombolysed were admission delays (66.3%),
followed by stroke severity (47.9%) and age (14.1%). In the group of patients arriving <180 min,
the most frequent reasons were too mild stroke (OR 2.52, p=0.000), too severe stroke (OR 2.92,
p=0.016), age >80 (OR 1.96, p=0.000), comorbidity/dependency (OR 1.87, p=0.021), and epileptic
seizure (OR 6.14, p=0.019). In the second half of the observation period, significantly less patients
were excluded because of too severe stroke (OR 3.71, p=0.028), rapid improvement of stroke symptoms (OR 6.61, p=0.015) and age>80 (OR 2.75, p=0.000). Yearly thrombolysis rate increased from
9.7% (in 2003) to 33.6% (in 2011). Overall, 2.2% of all patients had no good reason for exclusion.
Conclusions: Onset-to-admission delays remain the main exclusion criteria for thrombolysis, emphasizing the need for better prehospital stroke care and time-independent selection criteria. Simultaneous reasons other than time are often present, but restrictions based on age, rapidly improving
symptoms, and severe stroke became less frequent during the observation period. The better implementation of evidence-based criteria led to increasing thrombolysis rates in AIS.
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Attitudes and perceptions of Singapore neurologists on the decision-making and consent process for intravenous stroke thrombolysis
D.A. De Silva1, S. Menon2, A Toh3, D. Oh4, L. Talabucon5
National Neuroscience Institute, Singapore, SINGAPORE1, Duke-National University of Singapore, Singapore, SINGAPORE2, Singapore General Hospital, Singapore, SINGAPORE3, National
Neuroscience Institute, Singapore, SINGAPORE4, National Neuroscience Institute, Singapore, SINGAPORE5
Introduction: Earlier treatment with intravenous stroke thrombolysis improves outcomes and lowers
risk of bleeding complications. The decision-making and consent process is a rate-limiting step in
the door-to-needle duration. Stroke can render patients mentally incapacitated and unable to make
treatment decisions. Under the Singapore Mental Capacity Act, if a patient lacks capacity to make
decisions relating to treatment that is life-sustaining or to prevent serious deterioration, the doctor is
the final decision-maker. We aimed to describe the attitudes and practices of neurologists in Singapore on decision-making and consent processe for stroke thrombolysis.
Methods: A survey of neurologists and neurologists-in-training in two large tertiary public hospitals
in Singapore was conducted.
Results: Of 49 physicians invited to participate, 46 (94%) completed the survey. Among the 46 respondents, 94% considered stroke thrombolysis an emergency treatment and 67% indicated a need
for written consent. The majority (87%) knew that from a legal perspective, the doctor should be the
decision-maker for emergency treatment in a mentally incapacitated patient. However, 63% reported it is the next-of-kin who usually makes the thrombolytic treatment decision in actual practice.
If confronted with a mentally incapacitated stroke patient, 57% were willing to be the proxy decision-maker, 13% were not, with the remaining 30% being ambivalent. In three commonly encountered vignettes, there was no clear consensus in what the respondents thought the consent practice
for stroke thrombolysis should be.
Conclusions: The next-of-kin is usually the decision-maker for stroke thrombolysis for a mentally
incapacitated patient despite most doctors considering thrombolysis an emergency treatment. This,
together with the lack of consensus in decision-making and consent practice demonstrates the need
for guidelines to standardize practices for greater consistency in health service delivery.
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PARAMEDIC GLOBAL IMPRESSION OF CHANGE FOR STROKE PATIENTS DURING
TRANSPORT
N. Sanossian1, M. Kim-Tenser2, S. Starkman3, M. Eckstein4, S. Stratton5, F.D. Pratt6, S. Hamilton7,
J.L. Saver8
FAST-MAG Investigators and Coordinators
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NIHSS in Posterior circulation Stroke - Is it fit for purpose?
P. Boovalingam1, A. Vanwyk2, S. Seetharaman3, S. Khan4, E. Flossmann5, R. Nagarajan6, L. Barber7, F. Jeddy8, G. Pope9

Background: Information provided by paramedic and Emergency Medical Services (EMS) personnel on the clinical course of stroke patients during hospital transport is not routinely solicited but
may be relevant to stroke care. We describe the use of a simple scale completed by paramedics upon
arrival to the emergency department (ED).
Methods: Consecutive cases were enrolled in the Field Administration of Stroke Therapy-Magnesium (FAST-MAG) clinical trial of neuroprotective magnesium vs. placebo for stroke patients
presenting <2 hours from symptom onset. Paramedics transported study patients to their usual care
hospital and upon arrival were asked to rate the degree of change in patient neurological status from
the start time of study drug infusion (most often prior to transport) to ED arrival, using a paramedic global impression of change (PCIG) scale. The PGIC is a 5 point Likert scale with the following
values: 1-much improved, 2-mildly improved, 3-unchanged, 4-mildly worsened, 5-much worsened.
Results: 1265 consecutive subjects were enrolled from January 2005 to March 2011 mean age 70
(SD14), 43% women, 79% white race, 23% Hispanic ethnicity, 72% cerebral ischemia, 24% intracerebral hemorrhage and 4% mimic. Subjects were initially assessed by paramedics a median (IQR) of
18 (11, 31) minutes after onset and reached the ED 33 (28, 39) minutes after paramedic arrival. Response rate on the PGIC was 97.8%. Frequencies of PGIC values were: 1-8%, 2-23%, 3-62%, 4-4%,
5-1%. Improvement (PGIC 1 or 2) was more common than worsening (PGIC 4 or 5), 31% vs 5%.
Worsening on the PGIC was associated with higher prehospital systolic BP (168 vs 160, p=0.023)
and ICH (53% vs 21%, p<0.0001).
Conclusions: Paramedic global impression of scale can be elicited with a high degree of compliance.
More than one-third of patients have changes in the neurologic status in the field, with improvement
more common than worsening; worsening is associated with elevated blood pressure and ICH stroke
subtype.

Background
The National Institutes of Health Stroke Scale (NIHSS) is commonly used as a standard tool to assess the severity of a patient’s neurological deficit in the acute stroke unit in United Kingdom. This
scale demonstrated excellent reliability and validity and has been used in most stroke research trials
to estimate neurological and functional outcome. However, this scale is mainly prejudiced towards
signs caused by anterior-circulation strokes and this not always applies to posterior circulation
strokes. Currently it is not clear whether NIHSS score can also envisage significant complications
(SC) (both medical and neurological) in patients with posterior circulation strokes. Therefore the
aim of this case series was to see whether the National Institutes of Health Stroke Scale (NIHSS)
score was related with in hospital significant complications (SC) in patients with posterior circulation strokes.
Methods
We collected the data of posterior circulation stroke patients from our hospital stroke registry (Royal
Berkshire NHS Foundation Trust, a large teaching hospital in UK) for a period of six months from
August 2011 to March 2012.Signicant Complications (SC) included deterioration in neurological
status (NIHSS deterioration by 4 points or more during in patient admission) and all other complications based on patients case notes documentation.
Results
Fifteen patients (24.5%) with posterior circulation experienced SC. On comparison with anterior
circulation stroke patients, posterior circulation infarction patients (n = 61) with SC had low baseline NIHSS score (2.1 versus 11.3, P = 0.004) . However in anterior circulation stroke patients with
logistic regression, an NIHSS score >5(odds ratio: 6.2; 95% C.I: 2.64–12.25; p = 0.004) was associated with SC.
Conclusion
In ischemic stroke patients, an increased baseline NIHSS score was associated with an increased
risk of SC. This association more reliable only in anterior circulation and not necessarily in posterior
circulation. This demands the need for new stroke scale for posterior circulation and importance of
these findings call for further assessment in prospective randomised control trials.

Royal Berkshire NHS Foundation Trust, Reading, UNITED KINGDOM1, Royal Berkshire
NHS Foundation Trust, Reading, UNITED KINGDOM2, Royal Berkshire NHS Foundation Trust,
University of Southern California, Los Angeles, USA1, University of Southern California, Los
Reading, UNITED KINGDOM3, Royal Berkshire NHS Foundation Trust, Reading, UNITED
Angeles, USA2, UCLA Stroke Center, Los Angeles, USA3, University of Southern California, Los
KINGDOM4, Royal Berkshire NHS Foundation Trust, Reading, UNITED KINGDOM5, University
Angeles, USA4, University of California Los Angeles, Los Angeles, USA5, Los Angeles County Fire Hospitals of Leicester NHS Trust, Leicester, UNITED KINGDOM6, Royal Berkshire NHS FounDepartment, Los Angeles, USA6, Stanford University, Palo Alto, USA7, UCLA Stroke Center, Los
dation Trust, Reading, UNITED KINGDOM7, Royal Berkshire NHS Foundation Trust, Reading,
Angeles, USA8
UNITED KINGDOM8, Oxford University Hospitals NHS Trust, Oxford, UNITED KINGDOM9
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Does ASA score improve decision-making in an emergency medical dispatch centre?
M. FREDERIC1, A. Ozguler2, T. Loeb3, M. BAER4
SAMU 92 - Assistance Publique -Hôpitaux de Paris, Garches, FRANCE1, SAMU 92 - Assistance Publique -Hôpitaux de Paris, Garches, FRANCE2, SAMU 92 - Assistance Publique -Hôpitaux de Paris, Garches, FRANCE3, SAMU 92 - Assistance Publique -Hôpitaux de Paris, Garches,
FRANCE4
Background: A protocol to assist emergency medical dispatchers (EMD) was implemented in a dispatch centre. This protocol included the 5 warning signs of stroke (ASA score: American Stroke Association. Warning Signs 2008. www.strokeassociation.org), in order to better identify patients with
a suspicion of stroke. The aim of this study was to evaluate the added value of this protocol in the
management of these patients
Methods: A prospective study was implemented in a dispatch centre from 2/10/2011 to 6/1/2013.
This emergency medical dispatch centre is located in Paris area for an urban population of 1.5 Million inhabitants. EMD initiated the call and measured the ASA score, and then transferred the call
to a Medical Doctor (MD) that took the final decision to refer to a stroke centre, after interviewing
callers.
All 1264 calls with a suspicion of stroke have been included. Calls have been analysed according to
referral to a stroke unit or not. Age, gender, ASA score, delay from onset of symptoms to call were
collected.
Results: Patients referred to a stroke centre were younger and called earlier. The ASA score measurement and gender are not significantly associated to the decision to refer to a stroke centre. When
referred to a stroke centre, more than 87% of them where admitted.
Conclusion: in this study, ASA score did not have an impact on the decision to refer patients to a
stroke centre. This score was greater than 0 in almost 80% of cases. Only age and delay from onset
of symptoms to call are significantly associated to the decision to refer to a stroke centre.

Age
sex ratio
ASA score n (%) :
>0
0 or not measured
Delay from onset
of symptoms to
call

Refferal to a stroke center
(n = 214)
68 years old
0.83

Not referred to a stroke
center
(1050)
71 years old
0.69

165 (16%)
49 (19%)
30 min

842 (84%)
208 (81%)
55 min

p
0.0234
0.2368
0.2396
0.0002

Table 1: comparison of patients referred to a stroke centre or not according to age, gender, ASA
score and delay from onset of symptoms to call (n=1264)
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High PLA2 levels in acute ischemic and hemorrhagic stroke are independent of imaging and
clinical severity scores
D. Rosenbaum1, C. Rosso2, r Bittar3, D. Bonnefont rousselot4, p. Giral5, X. Girerd6, E. Bruckert7,
C. Pires8, Y. Samson9
AP-HP, Unité de prévention cardiovasculaire, Pitié-Salpêtrière Hospital, Paris, Paris, FRANCE1, AP-HP, Urgences Cérébro-Vasculaires, Pitié-Salpêtrière Hospital, Paris, Paris, FRANCE2, AP-HP, Service de biochimie des lipides, Pitié-Salpêtrière Hospital, Paris, paris, FRANCE3, AP-HP, Service de biochimie des lipides, Pitié-Salpêtrière Hospital, Paris, Paris,
FRANCE4, AP-HP, Unité de prévention cardiovasculaire, Pitié-Salpêtrière Hospital, Paris, Paris,
FRANCE5, AP-HP, Unité de prévention cardiovasculaire, Pitié-Salpêtrière Hospital, Paris, Paris, FRANCE6, AP-HP, Unité de prévention cardiovasculaire, Pitié-Salpêtrière Hospital, Paris,
Paris, FRANCE7, AP-HP, Urgences Cérébro-Vasculaires, Pitié-Salpêtrière Hospital, Paris, Paris, FRANCE8, AP-HP, Urgences Cérébro-Vasculaires, Pitié-Salpêtrière Hospital, Paris, Paris,
FRANCE9
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Structure and degree of cognitive impairment in patients in acute cerebral infarction
V.A. Yavorskaya1, O.B. Bondar2, I.I. Chernenko3, B.O. Bondar4
Kharkiv medical Academy of postgraduate education, Kharkiv, UKRAINA1, Kharkiv medical
Academy of postgraduate education, Kharkiv, UKRAINA2, Kharkiv medical Academy of postgraduate education, Kharkiv, UKRAINA3, Kharkiv medical Academy of postgraduate education,
Kharkiv, UKRAINA4

Cerebral infarction (MI) may be the sole or main cause of cognitive impairment (CP), it can also
increase the Pre-Stroke control or exercise and activate current neurodegenerative process of formation of the “mixing” of cognitive disorders.
Objective: To identify and analyze the cognitive impairment in patients in acute MI.
Material and Methods: 71 patients were examined in acute myocardial infarction at the age of 27 to
60 years (mean age 50,39 ± 0,89), of which 46 men and 25 women. The diagnosis was confirmed
by MRI. The severity of the assessed scale NIHSS - from 8 to 15 points. All patients were conscious
and without language disorders. The control group consisted of 20 persons vascular profile aged 29
Background:
to 67 years (mean age 49,1 ± 2,46) without acute cerebrovascular accident in the history of that age
Lipoprotein-Phospholipase A2 (PLA2) is a circulating enzyme marker of vascular inflammation as- had cognitive disorders. All patients underwent general clinical research, laboratory, instrumental.
sociated with ischemic stroke risk in primary prevention. Little is known about PLA2 during acute
Neuropsychological study included scales MMSE, battery test frontal dysfunction (BTLD), the test
stroke, especially in patients with hemorrhagic stroke (HS).
clock drawing. To identify the emotional and anxiety disorders conducted test Spielberg, the presOur objective was to assess PLA2 levels in a population of patients with acute ischemic (IS) and
ence and severity of depression was assessed using the Beck questionnaire.
HS.
Results in Test MMSE CP (27 points or less) were found in 92.95% of the examined patients, deMethods: Patients referred to the stroke unit with sudden onset focal deficits (<6h) were included
cline in BTLD (less than 16 points) - in 80.28% of patients. Possible differences (p <0.001) in the
prospectively. PLA2 was measured at admission using ELISA PLAC test and at day one and day
general ball on a scale MMSE recorded between patients with MI and control group (23,79 ± 0,31
seven in IS patients. NIHSS was rated at admission, at D1 and D7 and the modified rankin scale was and 28,75 ± 0,42 respectively). Also showed a significant (p <0.001) decrease in cognitive function
noted at 3 months. All patients had a diffusion MRI at admission (<6h) and at day one to measure
in middle-aged patients compared with younger (23,13 ± 0,39 - and the average age 25,65 ± 0,43 infarct volume. According medical history, examination and MRI results patients were categorized
young age). The high negative correlation between the values of MMSE and body mass index - (r =
in 3 groups: IS, TIA, HS.
-0,9315, p <0.05). The reliability of the results (p <0.01) was demonstrated in patients with different
Results:
levels of education (24,67 ± 0,58 higher and 22,87 ± 0,49 secondary education).
Our population consisted 54 patients with IS, 19 with TIA and 15 with HS. Mean age was 69 ± 17
However, the reliability of CP were found between gender of patients (p> 0.05).
years and 58% were males. Mean PLA2 mass was 334 ± 136 microg/L. Among our patients: 65%
Conclusion: The severity of CP patients in acute MI depends on age, education level, body mass inhad hypertension, 17% diabetes, 39 % hypercholesterolemia, 23% were obese and 17% current
dex, and is independent of the article.
smokers. At baseline, mean NIHSS score was 12 ± 8. IS and HS patients did not differed in terms of
age, severity and risk factors distribution.
PLA2 mass was significantly higher in the HS group (434 ± 188 vs. 306 ± 104 p=0.02). This difference persisted after adjustment for LDL-C levels, age and hypertension presence. but was not different between TIA and IS groups. In IS patients, PLA2 remained unchanged at D1 and D7 and was
not correlated to clinical severity scores nor infarct volume.
Conclusion:
PLA2 mass is high in acute stroke, especially in patients with hemorrhagic stroke. In acute IS, PLA2
mass remain stable during the first week and was independent of imaging or clinical severity markers.
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Isolated Nodular Ischemic Infarction: a central lesion that may present as peripheral vertigo
V.K. Sharma1, H.L. Teoh2, B.P.L. Chan3, B.R. Wakerley4, P.R. Paliwal5, G.H.T. Lim6, L.L. Yeo7
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Changing Patterns of TIA and its impact: Queens Hospital Experience
S. Andole1, A. MUBASHIR2, M. Mukhtar3, M. Rasool4, L. AL DHAHIR5, M. BAIG6

National University of Singapore, Singapore, SINGAPORE1, National University Health System,
Singapore, SINGAPORE2, National University Health System, Singapore, SINGAPORE3, National
University Health System, Singapore, SINGAPORE4, , , 5, Tan Tock Seng Hospital, Singapore, SINGAPORE6, National University Health System, Singapore, SINGAPORE7

Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED KINGDOM1,
Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED KINGDOM2, Barking
Havering and Redbridge Hospitals NHS Trust, Romford, UNITED KINGDOM3, Barking Havering
and Redbridge Hospitals NHS Trust, Romford, UNITED KINGDOM4, Barking Havering and Redbridge Hospitals NHS Trust, ROMFORD, UNITED KINGDOM5, Barking Havering and Redbridge
Hospitals NHS Trust, Romford, UNITED KINGDOM6

Background and aim- Giddiness is a common neurological conditions and differentiation between
‘peripheral’ and ‘central etiologies’ remains the first aim of a treating physician to avoid unnecessary
investigations as well as ‘not missing’ a potentially serious diagnosis such as ischemic stroke. Nodulus is a small area of cerebellum, just adjacent and posterior to the 4th ventricle and plays an important role in maintaining balance. Isolated Nodular infarction can present with clinical signs that
mimic a peripheral vestibular cause.
Methods- We present a case series to reflects the clinical spectrum of isolated Nodular infarction.
Results- Of the 286 patients admitted to our tertiary center with acute vertigo, 6 (2.1%) suffered
from acute Nodular infarction. Similar to other ischemic strokes, nodular infarcts occurred in all
age-groups (mean age 66.5 years; range 37-88) and most cases suffered from various cardiovascular risk factors. All cases presented with severe giddiness of sudden-onset and walking was severely
impaired due to imbalance. Most of the cases demonstrated nystagmus at rest that became worse on
head-shaking. None of the patients suffered from hearing difficulties, tinnitus, pain or ear discharge.
Absence of dysarthria, cranial nerve palsy, long tract signs and truncal ataxia were the striking features. Importantly, dysmetria or other cerebellar signs were not seen in any case. Magnetic resonance angiography did not reveal any signficant arterial stenosis in the vertebro-basilar circulation.
All cases in our series recovered completely at 3 months from symptom-onset.
Conclusions- Sudden onset of giddiness is the commonest presentation of isolated ischemic infarction of the Nodulus. In presence of multiple cardiovascular risk factors, a high index of suspicion
for the diagnosis of nodular infarct is needed in patients presenting with severe vertigo if the head
impulse test is negative.

Introduction:Speed of investigations with urgent treatment in Transient ischaemic attacks have been
the corner stone of stroke units across the world. There is a plethora of evidence for such management of TIA patients. To see that similar results are replicated in one of the busiest London HASU
units in UK, we devised this survey. The purpose of this study was also to make effective use of
the limited resources without endangering stroke outcomes and patients expectations.Materials and
Methods:We analyzed tia data for 4 consecutive months at out unit. All patients were assessed for
risk factors including age, sex, clinical features including medical conditions and results of urgent
investigations such as carotid artery duplex and CT scan of head.Results:1)High risk patients were
likely to have significant abnormality on Duplex imaging of carotid arteries and CT scanning2)The
risk of significant stenosis of carotids in high risk patients was similar higher. Odds Ratio 5.37(95%
CI 1.0053- 28.7) with P value of 0.0493.3)The overall rate of abnormality for a patient needing intervention for high risk group was also high. OR 4.6(95% CI 1.4-15.224) with P value of 0.011.4)
It is very unlikely that CT scan of head in patients with TIAs is going to change the management. In
our patient groups we did not encounter even a single patient where it has changed the immediate
outcome.5)Whilst significant number of patients referred to TIAs did not symptoms of TIAs, several
of them had abnormal scans of head with ‘silent’ infarcts. Conclusions:
1)Rapid treatment does not necessarily mean immediate complicated investigations. Such investigations apart from being expensive and time consuming can significantly delay the very treatment the
patient has been referred.2)More targeted imaging such as MRI scan with DWI may be more useful
in risk stratification and accurate diagnosis. To make this practical referral process should be more
efficient in evaluation of TIA patients.3)Improved training to medical staff involved in patient referral pathway may improve the eventual outcomes of at risk patients.
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Fantastic perceptive distortion due to a paramedian thalamic stroke
M.G. Delgado1, J. Bogousslavsky2
Hospital Universitario Central de Asturias, Oviedo, SPAIN1, Clinique Valmont, Montreaux,
SWITZERLAND2
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NEUROLOGICAL IMPROVEMENT IN THE FIRST 24 HOURS AFTER INTRAVENOUS
FIBRINOLYSIS AND LONG-TERM FUNCTIONAL RECOVERY
L. Isidoro1, J. Sargento-Freitas2, F. Silva3, R. Cardoso4, N. Mendonça5, C. Machado6, C. Macário7,
A. Geraldo8, B. Rodrigues9, G. Cordeiro10, L. Cunha11

Stroke Unit, Coimbra Hospital and University Centre (CHUC), Coimbra, PORTUGAL1,
Background: The role of the thalamus in the pathogenesis of the visual and auditory hallucinations
Stroke Unit, Coimbra Hospital and University Centre (CHUC), Coimbra, PORTUGAL2, Stroke
has been reported under the name of peduncular hallucinosis, usually with coexisting midbrain inUnit, Coimbra Hospital and University Centre (CHUC), Coimbra, PORTUGAL3, Stroke Unit, Covolvement. However, hallucinations taking the form of a complex distortion of perception is a difimbra Hospital and University Centre (CHUC), Coimbra, PORTUGAL4, Stroke Unit, Coimbra Hosferent phenomenon, which to our knowledge has not been reported.
pital and University Centre (CHUC), Coimbra, PORTUGAL5, Stroke Unit, Coimbra Hospital and
Patients: We studied two patients with complex, “fantastic”, perceptive distortion involving the visu- University Centre (CHUC), Coimbra, PORTUGAL6, Stroke Unit, Coimbra Hospital and University
al and auditory systems after thalamic stroke limited to the region of the dorsomedial nucleus, spar- Centre (CHUC), Coimbra, PORTUGAL7, Stroke Unit, Coimbra Hospital and University Centre
ing the intralaminar nuclei and the midbrain. Our patients reported the modification of usual stimuli (CHUC), Coimbra, PORTUGAL8, Stroke Unit, Coimbra Hospital and University Centre (CHUC),
(face, body, voices) into unreal, fantastically distorted perceptions (monstrous change of shapes or
Coimbra, PORTUGAL9,Stroke Unit, Coimbra Hospital and University Centre (CHUC), Coimbra,
sounds without appearance of new items).
PORTUGAL10, Stroke Unit, Coimbra Hospital and University Centre (CHUC), Coimbra, PORTUDiscussion: The thalamus includes nuclei acting as modulators of brainstem inputs towards auditory GAL11
and visual cortex. For that reason, lesions outside the primary visual (or auditory) system may trigger a release phenomenon provoking visual and auditory hallucinations. However, there has been
BACKGROUND:
no report of fantastic perceptive distortion (visual or auditory), such as shown by our patients, either Early neurological improvement after intravenous thrombolysis has been suggested predictor of late
after thalamic stroke, or with lesions in another location.
functional independence. However, no consensual definition exists and after thrombolysis the physiConclusion: While the exact mechanism leading to such fantastic perceptive distorsions remains un- cian is often unaware of long-term functional impact of a slight clinical improvement. This issue is
known, a release phenomenon due to damage to the paramedian thalamus (probably affecting choof major importance when informing relatives about stroke prognosis in the first few hours after the
linergic system) responsible for a disinhibition of cortical function involved in familiarity of percep- event.
tion seems likely.
We aim to identify cut-off points for improvement in National Institute of Health Stroke Scale (NIHSS) at 2 and 24 hours and their predictive value regarding late outcome.
METHODS:
We included patients consecutively admitted in our Stroke Unit from January 2010 to April 2012
with ischemic cerebrovascular disease undergoing intravenous thrombolysis. Patients with premorbid Rankin scale (mRS) of at least 3 and those submitted to intra-arterial recanalization therapies
were excluded.
NIHSS variation at two and 24 hours after thrombolysis was defined as the difference to baseline NIHSS. Good functional outcome at 3 months was considered when a mRS of 2 or under was
achieved.
Cut-off points for good outcome were identified using receiver-operator characteristic (ROC) curves
including NIHSS variation from baseline to 2 and 24 hours.
RESULTS:
In total, from 215 intravenous fibrinolysis, 194 patients were included. Mean age 72.03 ± 11.77
years, 55.7% male. 63 patients (32.5%) had good outcome at 3 months.
NIHSS variation at 2 hours was not predictive of good outcome, area under curve (AUC): 0.655,
95% confidence interval (95% CI): 0.569-0.740, (p=0.001).
A 4 points improvement at 24 hours NIHSS predicted good functional recovery (AUC 0.790, 95%
CI 0.721; 0.859, p<0.001), with a sensitivity of 69% and specificity of 79%.
CONCLUSION:
Our study suggest that, in contrast with 2 hours evaluation, NIHSS at 24, when at least a 4 points
improvement is achieved, seems to predict good outcome. Thus, physicians should be cautious when
interpreting early signs of neurological recovery.

698 Scientific Programme

London, United Kingdom 2013
666 Acute stroke: clinical patterns and practice
Enrolling Patients in an Acute Stroke Clinical Trial During the Witching Hours
A. Ahluwalia1, S. Starkman2, N. Sanossian3, D. Liebeskind4, L. Ali5, L. Restrepo6
University of California Los Angeles, Los Angeles, USA1, University of California Los Angeles,
Los Angeles, USA2, University of California Los Angeles, Los Angeles, USA3, University of California Los Angeles, Los Angeles, USA4, University of California Los Angeles, Los Angeles, USA5,
University of California Los Angeles, Los Angeles, USA6
Background:
Acute stroke clinical trials frequently enroll patients around the clock, but maintaining enrolling
team availability in late evening early morning hours is logistically challenging. The proportion of
patients available in these hours and their comparability to daytime patients has not been extensively
investigated. We describe the patients enrolled between 22:00-6:59 in the recently completed multicenter prehospital treatment trial, the Field Administration of Stroke Therapy-Magnesium (FASTMAG) study.
Methods:
We analyzed the times of enrollment for all 1700 patients enrolled in FAST-MAG. FAST-MAG is
a Phase 3, NIH-funded, randomized, double-blind, placebo-controlled study of field-administered
magnesium sulfate in stroke patients presenting within 2 hours of symptom onset. Patients could be
enrolled 24/7/365.
Results:
Of the 1700 patients enrolled in FAST-MAG, 235 (13.8%) were enrolled between the hours of 22:00
and 6:59. Compared with patients enrolled outside this time window, patients enrolled between
22:00-6:59 had very similar mean age (69 vs. 70, p=0.74), Hispanic ethnicity frequency (24% vs.
23%, p=0.74), and proportion of racially white patients (79% vs. 78%, p=0.73) but were less likely
women (34% vs. 43%, p=.0096). Further, patients enrolled during the late hours had comparable
stroke severity (NIHSS 12 vs. 11, p=0.64), ED arrival time (35 min vs. 33 min, p=0.1), and frequency of intracerebral hemorrhage (22% vs. 22%).
Conclusion:
Patients enrolled between the hours of 22:00 and 6:59 account for slightly more than 1 in 10 patients
enrolled in this hyperacute stroke treatment trial. While patients enrolled during the late hours had
a slightly lower portion of women represented, all other baseline and stroke characteristics were the
same. The low proportion of enrollments and lack of distinct clinical characteristics suggests a decreased urgency in the inclusion of this subgroup in clinical trials.
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The effect of age on haemoglobin concentration in a population undergoing intravenous
thrombolysis.
R. Ni Donacha1, R. Briggs2, O. Mahon3, G. Kavanagh4, J.A. Harbison5
Trinity College Dublin, Dublin, IRELAND1, Trinity College Dublin, Dublin, IRELAND2, St
James’s Hospital, Dublin, IRELAND3, St James’s Hospital, Dublin, IRELAND4, Trinity College
Dublin, Dublin, IRELAND5
Introduction: Increasing familiarity and confidence with the use of rT-PA to thrombolyse patients
with acute ischaemic stroke has led to a greater number of older people being treated. This change
is supported by the publication of the IST-3 trial. Efforts to reduce door to needle time have also
meant that many centres routinely begin their rT-PA infusions prior to the receipt of full haematology results in subjects with no history od blood disorders or anti coagulation. Older subjects are more
likely to have undiagnosed anaemia and are also more likely to have occult blood loss from gastrointestinal sources. We have noticed that some patients suffer a small drop in haemoglobin concentration following lysis so we performed a study to characterise this and determine if it merited further
investigation.
Methods. Data for baseline, day one and day two post thrombolysis haemoglobin (Hb) was collected
for consecutive thrombolysed patients to determine the prevalence of anaemia at baseline and extent of Hb drop. Data on, non thrombolysed, age and gender matched controls with ischaemic stroke
were collected for comparison in a 1:2 ratio.
Results.45 cases and 90 controls were studied, median 78 years. Mean admission Hb was 13.6 g/
dL and there was no difference between cases and controls (13.6 vs 13.3 p=0.2). No patient thrombolysed had an admission Hb <10.0g/dL (range 10.4-16.8) but admission Hb correlated inversely
with age (r=-0.327, p=0.03). At day 1 Hb dropped by a mean of 0.70g/dL in the patients but also
by 0.44g/dL in controls (p=0.14). 7 patients (16%) had a Hb drop >/= 1.5g/dL but only one subject dropped their Hb below 10g/dL. There was no significant correlation between Hb drop and age
(r=0.16). At day 2, mean Hb recovered in cases by 0.26g/dL but not in controls (-0.1 g/dL, p=0.02).
Conclusions: Thrombolysis is associated with a small drop in Hb at day 1 but this is not significant
when compared with controls. Older people do not suffer a greater drop in Hb.
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Risk factors and outcomes in acute ischemic patients within 4.5 hours of time window who had
rapidly improving symptoms or mild stroke and did not treat with IV rt-PA in Prasat Neurological Institute
T. Tantirittisak1, C. Anukhrorwittaya2, S. Hanchaiphiboolkul3, T. Worakijthamrongchai4
Prasat Neurological Institute, Bangkok, THAILAND1, Prasat Neurological Institute, Bangkok,
THAILAND2, Prasat Neurological Institute, Bangkok, THAILAND3, Prasat Neurological Institute,
Bangkok, THAILAND4
Background and Purpose: Previous studies showed that patients with mild /or rapidly improving
stroke had substantial unfavorable outcome when they were not treated with iv thrombolysis. We
aimed to determine the risk factors that associated with the unfavorable outcomes (mRS>2) at 3
months after stroke.
Method: The medical records of acute ischemic stroke patients who came to hospital within 4.5
hours after onset and were not treated with intravenous thrombolysis at Prasat Neurological Institute
from October 2007 to September 2012 were retrospectively reviewed. Demographic data, clinical
information, complications and clinical outcomes were collected. Functional outcome was assessed
at 3 months by using the modified Rankin Scale. Univariate and multivariate analyses were performed to define the risk factors of unfavorable outcome (mRS > 2).
Results 115 patients (66 men and 49 women) aged 59.7 + 13.5 years were included. 22 patients
(19.1%) had an unfavorable outcome including 2 patients (1.7%) were died. Using univariated analysis, we found that baseline factors that associated with poor outcome were: diabetes, initial BP,
initial blood sugar, baseline mRS, stroke etiology, stroke syndrome and recurrent event. In the multivariable analysis, initial SBP (OR, 1.04; 95%CI, 1.01-1.07; P=0.008), baseline mRS (OR, 2.12;
95%CI, 1.09-4.15; P=0.027) and recurrent event (OR, 313.61; 95%CI, 8.67-11350.34; P=0.002)
were associated with unfavorable outcome.
Conclusion: Patients with mild /or rapidly improving symptom and did not receive thrombolytic
treatment may become disabled. High initial systolic blood pressure, high baseline mRS and recurrent event might predict unfavorable outcome.
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Long-term Assessment of stroke knowledge among Nigerian children in a high risk resource-poor community
F.K. Salawu1, A. Danburam2, H. Mana3, V. Zira4
Federal Medical Centre, Yola, NIGERIA1, Federal Medical Centre, Yola, NIGERIA2, Federal
Medical Centre, Yola, NIGERIA3, Federal Medical Centre, Yola, NIGERIA4
Background: stroke is Nigeria’s most common neurological disorder; public understanding of stroke
is limited. Education for people with stroke and their families play an important role in adapting to
life with stroke. Public misperceptions and misinformation about stroke have persisted over centuries. The aim of this study was to evaluate the effect of locally revised stroke recognition comic
book that targeted Nigerian children aged 8-12 in a high risk community.
Methods: We enrolled a cohort of 90 primary school students of an economically disadvantaged
high stroke risk community into a single course of multimedia tools (cartoons, comic books and
video games) (three 1-hour sessions, delivered over three consecutive days to educate children
about stroke and behavioral intent to call 911 using hypothetical stroke scenarios were conducted
at baseline, immediately after the intervention, and three months after the initial and only intervention. Baseline surveys evaluated stroke knowledge using multiple-choice questions. Only students
who acknowledged participating in the initial multimedia tools survey were enrolled in the delayed
posttest.
Results: A total of 90 students completed both pretests and immediate posttests, and 75 students
completed all 3 tests, including a 3-month delayed posttest. At pretest 26.6% correctly identified
911. At immediate posttest, stroke knowledge significantly across all items with 68% calling 911.
At 3-months, stroke knowledge increased significantly from posttest for all measures except sudden
headache and chest pain.
Conclusion: Our findings suggest that to raise public awareness, ongoing efforts are needed using
clear messages and diverse activities targeted to specific audiences through multimedia had a strong
positive effect on the target group in terms of learning and retention. Such intervention incorporated
into a school health education may be sufficient to maintain meaningful stroke knowledge over the
long term.

London, United Kingdom 2013
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Patterns of activity and reliability of an acute stroke telemedicine service – Dublin MidLeinster Stroke Network Partnership
J. Soh1, C. Offiah2, T. Coughlan3, P. O’Brien4, D.J.H. McCabe5, S. Murphy6, J. McManus7, D.
O’Neill8, D.R. Collins9
Adelaide and Meath Hospital, Tallaght, Dublin, IRELAND , Adelaide and Meath Hospital, Ireland, Dublin, IRELAND2, Adelaide and Meath Hospital, Tallaght, Dublin, IRELAND3, Adelaide
and Meath Hospital, Tallaght, Dublin, IRELAND4, Adelaide and Meath Hospital, Tallaght, Dublin,
IRELAND5, mater misericordiae hospital, Dublin, IRELAND6, Midland Regional Hospital Tullamore, Dublin, IRELAND7, Adelaide and Meath Hospital, Tallaght, Dublin, IRELAND8, Adelaide and
Meath Hospital, Tallaght, Dublin, IRELAND9
1

Introduction:
Telemedicine can facilitate acute ischemic stroke treatment by immediate stroke-expert consultation
particularly ‘out of hours’.The Dublin MidLeinster (DML) Stroke Network Partnership initiated a
new telemedicine service (RP-7 InTouch Health) in 2010 with the aim of improving the delivery of
acute stroke thrombolysis across a network of 3 regional stroke centres serving 760,000 people.
Methods:
Clinical data was prospectively collected by on-line consultation entry (Stroke Respond –InTouch
Health) for 157 consecutive patients who were assessed for acute thrombolysis using the telemedicine system across 3 acute hospitals.Data regarding reliability of system and acceptability to patient/
carer was also recorded by a post-consultation on-line proforma.
Results:
157 fully completed telemedicine consultations using the RP-7 system were analysed.Average age
65.94 (range 19-91) with a female:male ratio of 1:1.Average time between symptoms onset and presentation to ED was 107 minutes (0-515 minutes).90.4% of patients presented to ED out of normal
working hours,including weekends (n=141).Of the 85 (54.5%) presenting on weekdays,only 15 presented during working hours (9am to 5pm).49.7% of all patients assessed were thrombolysed( n=78
).Main reasons for not thrombolysing were:minor deficits (34.3%),non stroke diagnosis (15.7%),outside thrombolysis window (11.4%).A post-consultation reliability proforma was completed in 107
cases.Successful log-in was achieved in all cases bar one (99.1%).Some difficulty logging in was reported in 5.6 % and 22.4% reported loss of signal during consultations.100% patients/carers agreed
that the telemedicine was an acceptable form of consultation and all bar one reported that the consulting physician was easily understood and seen.
Conclusion:
Telemedicine assessments within the DML stroke network partnership were service associated with
high rates of positive thrombolysis treatment decisions.The RP-7 system was very reliable regarding
log- in.Some signal loss was reported in 1 in 5 consultations but did not interfere with completion of
consultation. All patients/carers found the system acceptable and clear.
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CORTISOLEMIA AND ANXIETY IN ACUTE PHASE
OF ISCHEMIC STROKE: IS THERE A RELATIONSHIP ?
O.C. Ibrahimagić1, D. Smajlović2, Z. Dostović3, A. Čičkušić4
Department of Neurology, University Clinical Centre Tuzla, Tuzla, BOSNIA-HERZEGOVINA1, Department of Neurology, University Clinical Centre Tuzla, Tuzla, BOSNIA-HERZEGOVINA2, Department of Neurology, University Clinical Centre Tuzla, Tuzla, BOSNIA-HERZEGOVINA3, Department of Radiology, University Clinical Centre Tuzla, Tuzla,
BOSNIA-HERZEGOVINA4
Background: To evaluate cortisolemia and anxiety in patients within 48 hours (acute phase) of ischemic stroke (IS) and analyze them in order to gender.
Patients and methods: It was analyzed a sample of 40 patients (20 women and 20 men), with a mean
age of 65.3 +/- 10.3 years. IS was confirmed by CT scan. We used flourometric method with DELFIA Cortisol immunoassay for measured levels of cortisol (normal range is 210-681 nmol/l). Anxiety levels were measured with Zung scale (self estimated scale with 20 questions). Score 50 and
higher was verification of anxiety.
Results: Mean value of cortisol in acute phase of IS was 560.9 +/- 318.9 nmol/l. Hypercortisolemia
was verified in 13 (32%) patients. Women had higher levels, but significant gender differences (female vs. male) were not noted (621 +/-316.42 vs. 500.8 +/- 317.88) (p=0.238). Nine women (45%)
and 4 men (20%) had hypercortisolemia (p=0.06). Mean value on Zung’s scale in acute phase of IS
was 44.4 +/- 8.8. Anxiety was verified in 12 (30%) patients. Women had significantly higher mean
levels on Zung’s scale (47.75 +/- 8.4 vs. 41.05 +/- 7.9) (p=0.013). Anxiety was registered in 9 (45%)
female and 3 (15%) male patients (p=0.024). Cortisolemia and anxiety correlate in acute phase of IS
(Pearson’s r =0.34), especially in women (Pearson’s r =0.43). There is no correlation between cortisolemia and levels of anxiety in men (Pearson’s r =0.16).
Conclusion: In the acute phase of ischemic stroke hypercortisolemia and anxiety are present in one
third of the patients, significantly more in women.
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More equal stroke unit care over time. A 15-year follow up of socioeconomic disparities in
stroke unit care in Sweden
E.L. Glader1, H. Edlund2, M. Sukhova3, K. Asplund4, B. Norrving5, M. Eriksson6
On behalf of the Riks-Stroke Collaboration
Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWEDEN1, Department of Statistics, Umeå School of Business and Economics, Umeå University, Umeå, SWEDEN2, Department of Statistics, Umeå School of Business and Economics, Umeå University, Umeå,
SWEDEN3, Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWEDEN4, Department of Clinical Sciences, Section of Neurology, Lund University, Sweden, Lund,
SWEDEN5, Department of Statistics, Umeå School of Business and Economics, Umeå University,
Umeå, SWEDEN6
Background
Despite the compelling scientific evidence on the superiority of stroke unit (SU) care, far from all
acute stroke patients have access to SU care. The main purpose of this study was to explore if patients who were socioeconomically disadvantaged (low education or low income) had reduced access to SU care and if differences varied over time.
Methods
This study was based on 1995-2009 year cohort in Riks-Stroke, the Swedish stroke register. All patients 18-74 years of age were included. Data on income and education was accessed from Statistics
Sweden. Multiple logistic regression analyses were used to calculate odds ratios for stroke unit care
in patient subgroups.
Results
Valid data was available for 124 173 patients. Highest level of education predicted access to stroke
unit care (primary vs. secondary school (OR 1.04, 95% CI 1.01-1.07) and primary school vs. university (OR 1.06, 95% CI 1.01-1.10)). Differences in level of education diminished over time (p-value
0.001). Income was not associated with SU care and over time the proportion of patients treated in
SUs increased at a similar rate in all income groups (p-value 0.12). There were statistically significant inequalities in access to SU care in disfavor for women and/or patients groups at high risk for
unfavorable outcome, such as those with functional impairment and severe strokes.
Conclusions
Socioeconomic inequalities in access to stroke unit care were evident during the early years and diminished as the total capacity for SU care increased. However, despite recommendations in national
guidelines, there are still inequalities in SU care in Sweden.
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WHAT ARE THE MAIN REASONS FOR EXCLUSION FROM AN EARLY REHABILITATION TRIAL (AVERT)?
S. Speare1, J. Collier2, L. Churilov3, A. Thrift4, R. Lindley5, H. Dewey6, P. Langhorne7, J. Bernhardt8
on behalf of the AVERT Trialist Collaboration
Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA1, Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA2, Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA3, Monash University, Melbourne, AUSTRALIA4, University of Sydney, Sydney, AUSTRALIA5, Austin Hospital, Melbourne, AUSTRALIA6,
University of Glasgow, Glasgow, UNITED KINGDOM7, Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA8
Background: A Very Early Rehabilitation Trial (AVERT) is an ongoing multi-centre international
randomised controlled trial testing whether rehabilitation commenced within 24 hours reduces death
and disability. We aimed to explore reasons for non-recruitment into AVERT.
Methods: All patients admitted with stroke are screened. Trial exclusion criteria include: hospital
attendance >24 hours after stroke, premorbid disability, early deterioration, admission to ICU and
participation in other trials. We used binary logistic regression analyses to explore potential reasons
for non recruitment.
Results: From July 2006 to December 2011, 44 hospitals screened 20,000 stroke patients with 1158
recruited (R), 18,842 not recruited (NR). Patients characteristics: Mean age (SD): R 70.5 yrs (13.0);
NR 72.0 yrs (14.0); woman R 36.8%; NR 47.3%; infarct R 87.4%; NR 86.7%; stroke severity (NIHSS); R mild 53.5%; mod 30.9%; severe 15.6%; NR mild 53.1%; mod 26.2%; severe 20.7%. In
examining reasons for non recruitment, patients with mild stroke had greater odds of admission >24
hours (OR0.6 CI 95%0.5-0.6); women had greater odds of premorbid disability (OR1.5 CI 95%1.31.6); greater age (OR 1.1 CI 95%1.1-1.1), haemorrhagic stroke (OR2.9 CI 95%2.5-3.3), and severe
stroke (OR10.4 CI 95%9.2-11.6) were all associated with deterioration; and patients admitted to
ICU had greater odds of having haemorrhagic stroke (OR2.6 CI 95% 2.2-3.1) or severe stroke (OR
4.3 CI 95% 3.8-4.8). Patients with haemorrhagic stroke had lower odds of recruitment to other trials
(OR0.6 CI 95%0.5-0.9).
Conclusion: Exclusion criteria are selected to minimise harm and maximize the likelihood of study
completion. Results support a typical clinical pattern for non recruited patients.

London, United Kingdom 2013
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Does process of care explain the apparent socioeconomic inequalities in stroke outcomes?
T.J. Quinn1, M.R Walters2, S Wong3
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Acute headache at emergency department: reversible cerebral vasoconstriction syndrome
complicated by subarachnoid haemorrhage and cerebral infarction, a case report.
C. Zavanone1, M. Yger2, L. Abdennour3, A. Leger4, S. Deltour5, S. Crozier6, Y. Samson7

University of Glagsow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3
AP-HP Urgences Cérébro-Vasculaires, Groupe Hospitalier Pitié-Salpêtrière, Université Pierre
et Marie Curie Paris VI, Paris Universitas, Paris, FRANCE1, AP-HP Urgences Cérébro-VascuBACKGROUND
laires, Groupe Hospitalier Pitié-Salpêtrière, Université Pierre et Marie Curie Paris VI, Paris UniverLow socioeconomic status (SES) is associated with poor outcome from vascular disease including
sitas, Paris, FRANCE2, AP-HP Neuro-reanimation Chirurgical,Groupe Hospitalier Pitié-Salpêtrière,
stroke, poor outcomes are independent of traditional vascular risk factors. Differing processes of
Université Pierre et Marie Curie Paris VI, Paris Universitas, Paris, FRANCE3, AP-HP Urgences
care may explain this apparent inequality. Our aim was to determine whether stroke care (investiga- Cérébro-Vasculaires, Groupe Hospitalier Pitié-Salpêtrière, Université Pierre et Marie Curie Paris
tion and prescribing) is influenced by SES and associations with stroke outcomes.
VI, Paris Universitas, Paris, FRANCE4, AP-HP Urgences Cérébro-Vasculaires, Groupe Hospitalier
METHODS
Pitié-Salpêtrière, Université Pierre et Marie Curie Paris VI, Paris Universitas, Paris, FRANCE5, APWe collected data from Glasgow Royal Infirmary and Western Infirmary, chosen to represent deHP Urgences Cérébro-Vasculaires, Groupe Hospitalier Pitié-Salpêtrière, Université Pierre et Marie
prived and affluent areas in one city. We identified consecutive ischaemic stroke admissions aged
Curie Paris VI, Paris Universitas, Paris, FRANCE6, AP-HP Urgences Cérébro-Vasculaires, Groupe
less than 75 years (August - November 2011 inclusive). We derived clinical and demographic data;
Hospitalier Pitié-Salpêtrière, Université Pierre et Marie Curie Paris VI, Paris Universitas, Paris,
outcomes; investigations and prescribing details from casenote review. SES was described as ScotFRANCE7
tish Index of Multiple Deprivation using postcode data. We analysed the proportion of patients who
received comprehensive investigations (taking carotid ultrasound as exemplar) and prescribing (tak- Introduction
ing antiplatelet and statins as exemplars) in relation to SES using univariate and multivariate analy- Reversible cerebral vasoconstriction syndrome (RCVS) is becoming widely accepted as a rare cause
sis.
of both ischemic and haemorrhagic stroke and should be evocated in case of recurrent thunderclap
RESULTS
headaches with or without other symptoms. Here we present the case of a patient with ischemic
We assessed 200 ischaemic stroke patients (51% men, median age 65 years). Deprivation was
stroke associated to cortical subarachnoid haemorrhage (cSAH) and reversible diffuse arteries narover-represented in our study population n=95 (53%) in lowest SIMD quintile. Previous vascular
rowing, leading to the diagnosis of RCVS.
events (p=0.04; smoking (0.03) were more common in lowest SIMD quintile. There was no associCase report
ation between SIMD and outcomes (modified Rankin p=0.85; mortality p=0.75). We found no asso- A 48-year-old woman with a history of adrenocortical insufficiency secondary to Sheehan synciation between SES and investigation or prescribing patterns. All results remained non-significant
drome, was addressed to emergency department of a community hospital for an unusual thunderclap
after adjusted for age, sex and vascular risk factors in multivariate analysis.
occipital headache occurring during an emotional stress. The computed tomography (CT) of brain
CONCLUSIONS
completed by CT-angiography were unremarkable. Eleven days later, the patient was readmitted beWe found no association between socioeconomic deprivation and process of care in stroke. Howcause of a sudden left hemianopia followed by left hemiparesis. A brain magnetic resonance imaging
ever, in contrast to other studies, we also found no association between deprivation and stroke out(MRI) showed ischemic lesions in the right frontal and occipital lobe and diffuse cSAH. Magnetic
comes. The high prevalence of deprivation in our population skewed the dataset and consequently
resonance angiography (MRA) showed vasoconstriction in the anterior and posterior circulations biour study may have had insufficient power to detect a true effect.
laterally. A bedside transcranial Doppler ultrasonography (TCD) showed bilateral and asymmetrical
elevated mean middle cerebral arteries velocities (right MCA: 240 cm/s; left MCA: 150 cm/s) and
anterior cerebral arteries velocities (right ACA: 102 cm/s; left ACA: 190 cm/s). An intravenous nimodipine treatment was initiated and vasoconstriction completely regressed on day 16 after the first
headache. The patient rapidly improved with no neurological impairment three months later.
Conclusion
Our case shows a severe RCVS where both haemorrhagic and ischemic complications were present
at the same time. The history we reported shows that RCVS is still under recognized, particularly in
the context of sudden-onset headache at emergency department.
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Outcome of Japanese minor stroke within 6 hours after the symptom onset ~Fukuoka Stroke
Registry~
S. Fujimoto1, S. Mezuki2, T. Matsuki3, J. Jinnouchi4, T. Ishitsuka5, T. Kitazono6
Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN1, Stroke Center, Steel
Memorial Yawata Hospital, Kitakyushu, JAPAN2, Stroke Center, Steel Memorial Yawata Hospital,
Kitakyushu, JAPAN3, Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN4, Stroke
Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN5, Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN6
Background & Purpose: Patients with minor stroke with the initial NIH stroke scale score of 4 or
less were often treated without recombinant tissue plasminogen activator (rt-PA) even when they
are admitted within 4.5 hours after the symptom onset. We investigated the outcome of minor stroke
within 6 hours after the symptom onset.
Methods: Among the consecutive 4455 stroke patients who were admitted to the 7 stroke centers
within 24 hours after the symptom onset, 963 patients with ischemic lesions on diffusion-weighted image, NIH stroke scale of 4 or less, and prior modified Rankin scale (mRS) of 0 or 1 were included in the present study. Thirty-four (3.5%) of the 963 patients were treated with intravenous
rt-PA. In other 926 patients, we observed a neurological deterioration (a NIHSS score worsening of
>/=1-point) and stroke recurrence during the first 21 hospital days. A good outcome was defined as
mRS of 0 or 1.
Results: A good outcome 3 weeks and 3 months after admission was observed in 82.2% and 82.3%.
Stroke recurrence and neurological deterioration occurred in 3.7% and 9.2% of 926 patients during
the first 3 weeks. Patients with a good outcome were younger than those without a good outcome
3 weeks after admission. Atrial fibrillation and diabetes mellitus were less frequent in patients with
than without a good outcome. The initial NIH stroke scale score, BUN, creatinine, LDL-cholesterol, glucose, HbA1c, d-dimer, and CRP values were lower, and the initial HDL-cholesterol and
estimated GFR (eGFR) values were higher in patients with than without a good outcome. On multivariate analysis, age (OR 0.94, 95%CI 0.92~0.97), the initial NIH stroke scale score (OR 0.60,
95%CI 0.48~0.74), LDL-cholesterol (OR 0.99, 95%CI 0.98~1.00), and D-dimer (OR 0.92, 95%CI
0.85~0.99) were negatively associated with a good outcome 3 weeks after admission.
Conclusions: In minor stroke treated without rt-PA, 18% was not able to show a good outcome. Age,
the initial NIH stroke scale score, LDL-cholesterol and D-dimer were associated with the outcome.
Indication criteria for intravenous rt-PA in minor stroke should be considered.
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Stroke mimics in pre-hospital medicine : patient outcome compared to ischemic and hemorrhagic stroke
F. Boutot1, K. Milojevic2, S. Parisse3, M. Pessoa4, A. Sar5, M. Ebrard6, J.M. Caussanel7, Y. Lambert8
SAMU78, Versailles Hospital, Le Chesnay, FRANCE1, SAMU78, Versailles Hospital, Le
Chesnay, FRANCE2, SAMU78, Versailles Hospital, Le Chesnay, FRANCE3, SAMU78, Versailles
Hospital, , 4, Emergency Department, Versailles Hospital, Le Chesnay, FRANCE5, Emergency Department, Versailles Hospital, Le Chesnay, FRANCE6, SAMU78, Versailles Hospital, Le Chesnay,
FRANCE7, SAMU78, Versailles Hospital, Le Chesnay, FRANCE8
Background : Among suspected acute stroke (SAS), differential diagnosis rate is estimated 19 to
31% in emergency departments (ED) and stroke units (SU). The goal of this study was to evaluate
prevalence and causes of differential diagnosis among patients examined by Mobile Intensive Care
Units (MICU) for SAS, and to compare the outcome of stroke mimics (SM) to that of ischemic and
hemorrhagic stroke (IS and HS).
Methods : 860 SAS with NIHSS notified during MICU management (year 2004 to 2012) were included. Hospital discharge reports were reviewed to assess final diagnosis and outcome. 3 groups
were considered: stroke mimics (SM), ischemic stroke (IS) and hemorrhagic stroke (HS). Groups
endured matching selection for age and NIHSS. 4-class outcome categorization based on modified
Ranking Scale (mRS) was used: mRS < 2, mRS 2 to 4, mRS > 4, Death.
Results : SAS distribution was: SM 220 (26%), IS 431 (50%), HS 209 (24%). Causes of SM were:
seizures 24%, transient ischemic attack 21%, space occupying lesion 10% (head trauma 5%), metabolic 8% (hypoglycemia 7%), migraine 7%, toxic 6% (alcohol 4%), psychiatry 7%, sepsis 6%, hemodynamic 5%, peripheral neurologic impairment 4%, other 2%. Among SM, main diagnosis was
established by MICU in 30% of cases, suspected in 35% of cases, ignored in 35% of cases. After
matching procedure, subgroups responded to the same profile for age (64+/- 16 years) and initial NIHSS (10 +/-7) but subgroup size decreased: SM 200, IS 240, HS 60. The outcome of the 3 matched
subgroups is shown in Table I. Despite adjusted analysis, outcome distribution was significantly
linked to subgroup type (p < 0.01).
Conclusion : In this pre-hospital medicine study, SM rate is 26 +/- 5%. This estimation and the etiology dispersion is in accordance with ED and SU previous studies. Stroke presentations involve 3
subgroups with different outcome and treatment requirements : ischemic, hemorrhagic and, let us
not forget… stroke mimics!
Table I: Outcome of 3 subgroups with similar age and NIHSS profile
mRS < 2

Stroke Mimics
Ischemic Stroke
Hemorrhagic Stroke
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66%
26%
10%

mRS 2 to
4
20%
50%
40%

mRS > 4

Death

10%
19%
25%

4%
5%
25%
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Concurrent validity of two nutrition screening tools in acute stroke patients
V.C. Aubrey1, F. Gomes2, C.E. Weekes3
King’s Collage London, London, UNITED KINGDOM1, King’s Collage London, London,
UNITED KINGDOM2, Guy’s and St Thomas’ NHS foundation trust, London, UNITED KINGDOM3
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Variation in care between patients with thrombolysed ischaemic stroke, non-thrombolysed
ischaemic stroke and haemorrhagic stroke
L. Paley1, J.T. Campbell2, B. Bray3, S. Kavanagh4, A.M. Hoffman5, M. James6, G. Cloud7, P. Tyrrell8, A.G. Rudd9

Royal College of Physicians, London, UNITED KINGDOM1, Royal College of Physicians, London, UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, Royal ColIntroduction There is a continued high prevalence and lack of recognition of malnutrition in hospilege of Physicians, London, UNITED KINGDOM4, Royal College of Physicians, London, UNITED
tals. Nutrition screening tools (NSTs) are used to identify those at risk of malnutrition who may ben- KINGDOM5, Royal Devon and Exeter NHS Foundation Trust, Exeter, UNITED KINGDOM6, St
efit from intervention. This study was used to assess the concurrent validity of two NSTs in stroke
George’s Healthcare NHS Trust, London, UNITED KINGDOM7, University of Manchester, Manpatients. Method Patients admitted to St Thomas’ Hospital with acute stroke were assessed using
chester, UNITED KINGDOM8, Guy’s and St Thomas’ NHS Foundation Trust, London, UNITED
two NSTs; MUST (Elia, 2003) and Guy’s & St Thomas’ (GST) (Weekes et al 2004) if they were in
KINGDOM9
hospital more than 3 days. Both tools include three variables (BMI, weight loss and nil by mouth
over 5 days). MUST requires calculation of % weight loss whereas the GST simply requires a record Background: Over recent years many stroke services have developed fast track services for stroke
of weight loss with no requirement to calculate % change. An extra variable (decreased appetite) is
thrombolysis. Focusing care pathways around thrombolysis may exclude other groups of patients
included in GST. Both tools assign patients to one of three categories (low, medium or high risk of
who might also benefit from rapid access to specialist stroke care. We aimed to identity if patients
malnutrition). Agreement between the methods was tested using the Kappa statistic, a chance corwith ischaemic stroke who did not receive thrombolysis (tPA) or those who had a haemorrhagic
rected measure of agreement where k > 0.6 represents good agreement (Landis & Koch 1977). Sta- stroke received the same process of care as patients treated with thrombolysis.
tistical tests were conducted using SPSS (v 18). Results NSTs were completed for all subjects using Methods: Data were extracted from the Stroke Improvement National Audit Programme (SINAP)
GST (n = 158) and 154 (97 %) using MUST due to missing information for % weight loss. Data
of adults with acute stroke admitted to a participating hospital in England from January 2011-Sepwere analysed on 154 patients; 77 males (50%); mean age 72.3 (SD 13.9) years; BMI 25.7 (SD 6.1) tember 2012. Achievement of the processes of care in the first 72 hours of admission were compared
kg/m2; NIHSS score 10.2 (SD 6.4). There was complete agreement between the tools in 132 paacross three groups: ischaemic stroke treated with tPA, ischaemic stroke not treated with tPA and
tients (85.7%) and chance corrected agreement between the tools was good (= 0.746, SE 0.046) (see haemorrhagic stroke.
Table 1). Although agreement between the tools was good, the GST classified more patients in the
Results: Of 58 459 adults admitted with acute stroke to 110 hospitals, 6333 (10.8%) had a haemhigher risk categories. Conclusion This study suggests good concurrent validity between the MUST orrhagic stroke, 5683 (9.7%) had ischaemic stroke treated with tPA and 46 443 (79.4%) had ischand GST screening tools. Completion of MUST was not possible in a small proportion of cases.
aemic stroke not treated with tPA. A greater proportion of patients treated with tPA were admitted
Agreement between these tools suggests either MUST or GST can be used to assess nutritional risk to a stroke unit within 4 hours of hospital arrival (86%) compared to those with ischaemic stroke
status in acute stroke patients. Elia M (2003) BAPEN Landis JR & Koch GG (1977) Biometrics 33: not treated with tPA (59%) or haemorrhagic stroke (53%), Chi2 p<0.0001. A similar pattern was
159-74 Weekes CE et al (2004) Clinical Nutrition, 23:1104-12
observed for being seen by a stroke consultant within 24 hours (97%, 82%, 78% respectively, Chi2
p<0.0001). Overall, patients treated with tPA had higher achievement of 11 of the 12 key indicators
Table 1: Concurrent validity of two NSTs
of care quality reported in SINAP.
GST
Conclusions: Patients treated with tPA are both more likely to receive timely specialist stroke care
Medium
Low
High
than patients not receiving tPA or those with haemorrhagic stroke. Providing the most timely care
Low
72
10
2
should be possible for all patients admitted with stroke and may improve outcomes in patients not
MUST
Medium
4
2
4
treated with tPA.
High

0

2

58
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680 Acute stroke: clinical patterns and practice
Views of health professionals on methods to reduce removal of nasogastric tubes after acute
stroke
J.R. Beavan1, R. Wells2
Royal Derby Hospital, Derby, UNITED KINGDOM1, Royal Derby Hospital, Derby, UNITED
KINGDOM2

681 Acute stroke: clinical patterns and practice
Systolic blood pressure behaviour around intravenous thrombolysis for acute ischaemic
stroke: association with outcomes
R. Romero-Ortuno1, B. Prendiville2, I. Noone3, G. Hughes4, M. Martin5, O. Collins6, D. O’Shea7,
M. Crowe8

St Vincent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND1,
St Vincent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND2, St
Background
Vincent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND3, St
50% of patients following acute stroke have dysphagia and a proportion of these will require naVincent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND4, St
sogastric tube (NGT) feeding. Frequent removal of tubes is the most common reason for failure of
Vincent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND5, St
feeding. A number of methods may be used to reduce this (e.g. nasal tape, bridles, mittens), but there Vincent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND6, St
is controversy about the best and most ethical methods to use when patients frequently lack capacity Vincent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND7, St Vinto take part in these decisions.
cent’s University Hospital, Department of Medicine for the Elderly, Dublin, IRELAND8
Methods
Combined methods of UK web based questionnaire survey and conference questionnaire to cliniBackground
cians involved in stroke unit care.
Recent literature has suggested that high systolic blood pressure (SBP) during intravenous thromResults
bolysis with recombinant tissue plasminogen activator (rtPA) may be associated with poor outcomes
There were 126 (98 web based) responses. 71% of respondents were doctors. Less than half had
in patients with acute ischaemic stroke. We studied this association in our clinical practice.
inserted an NGT in the last 5 years. The most common methods seen in practice were sticky tape,
Methods
followed by nasal bridle and mittens. 39% had a policy related to methods to prevent removal of
We reviewed the charts of all patients undergoing rtPA in our service between June 2009 and DeNGTs, of which some were part of a hospital restraint policy. Opinions differed about which methcember 2012. We collected all nurse-recorded SBP values within 3 hours before and after rtPA.
ods constituted restraint. 35% thought practice in the UK had changed since the Mental Capacity
Mean SBP values pre- and post-rtPA were calculated. Generalised linear models were computed
Act 2005 UK. Comments on nasogastric tube feeding suggest that this intervention is not viewed as to assess the independent contribution of mean pre- and post- SBP values towards outcomes in the
a wholly medical procedure, unlike interventions such as urinary catheterisation.
presence of age, pre-stroke modified Rankin Scale (mRS), initial NIHSS score, and time from event
Conclusions
to rtPA. The outcomes studied were: hemorrhagic transformation (HT, symptomatic or asymptomatNasogastric tube feeding after acute stroke may be challenging due to multiple tube removals. Views ic), change in NIHSS at 7 days, and change in mRS at 90 days.
of the best methods to improve the efficiency of NGT feeding may differ between professional
Results
groups, although this survey was dominated by physician views. More exploration, extension of this 61 patients (34 males, 27 females; mean age 68.8 years, range 31 – 92 years) underwent rtPA over
survey and research into this area may help guidance.
the period. Their mean NIHSS score pre-rtPA was 13.5 (SD 5.7), and post-rtPA 8.2 (SD 7.0) (paired
samples t-test P < 0.001). Their mean pre-stroke mRS was 0.4 (SD 0.9), and post-stroke 2.4 (SD 1.7)
(P < 0.001). In two cases there was symptomatic HT (further 7 had asymptomatic HT). Mean SBP
pre-rtPA was 151.9 mmHg (SD 22.8), and post 146.4 mmHg (SD 20.5) (P = 0.014). Figure 1 shows
the mean SBP pre- and post-rtPA for tertiles of NIHSS improvement. In the multivariable models,
there were no significant predictors of HT. Mean SBP post-rtPA was a weak predictor of changes in
NIHSS (OR 1.09, P < 0.05) and mRS (OR 1.02, P = 0.05).
Conclusion
In our series, higher SBP post-rtPA seemed to be associated with lesser NIHSS improvement at 7
days and higher dependency at 90 days. The small effect sizes could be due to underpower. Further
research is necessary to understand the determinants of blood pressure behaviour peri-thrombolysis.
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No differences in outcome between acute extracranial and intracranial carotid occlusion following endovascular reperfusion therapy.
R.R. Leker1, R. Eichel2, G. Keigler3, J.M. Gmori4, J.E. Cohen5
Hadassah-Hebrew University Medical Center, Jerusalem, ISRAEL1, Hadassah-Hebrew University Medical Center, Jerusalem, ISRAEL2, Hadassah-Hebrew University Medical Center, Jerusalem,
ISRAEL3, Hadassah-Hebrew University Medical Center, , ISRAEL4, Hadassah-Hebrew University
Medical Center, Jerusalem5
Background: Acute carotid artery occlusions cause large hemispheric stroke leading to poor outcome. However, it remains unclear whether occlusion site impacts outcome. Methods: All patients
with acute carotid artery occlusion undergoing endovascular reperfusion were prospectively enrolled. Patients with occlusion at the carotid bifurcation were compared with those that had carotid
T occlusions. Accrued data included demographics, risk factor profile and procedure related variables. Neurological deficits were studied with the NIHSS scale and outcome was studied with the
modified Rankin Score (mRS) at day 90 after stroke and dichotomized into favorable (≤2) or unfavorable (>3). Vessel recanalization status was studied with the thrombolysis in cerebral infarction
(TICI) scale. Results: We included 51 patients (33 with extracranial carotid bifurcation and 18 with
intracranial carotid-T occlusions). Patients with T lesions were significantly older (median 74 vs. 56
years, p=0.02), more frequently had atrial fibrillation (61% vs. 18%; p=0.005) and cardioembolic
strokes (78% vs. 21% p=0.001) and less often smoked (6% vs. 42%; p=0.01). Patients with T lesions were less often received stents (11% vs. 48%; p=0.015). Neurological severity at presentation,
day 1 or at discharge did not differ between the groups (median NIHSS scores 23.5, 19 and 10 vs.
22, 17.5 and 11 respectively). Good or excellent recanalization rates were similar (TICI 2b-3; 50%
vs. 52%). Mortality rates (24% vs. 23%), and the chances of obtaining favorable outcome at 90 days
(33% vs. 24%) also did not differ between the groups. On multivariate logistic regression analysis,
occlusion location was not a significant modifier of outcome. Conclusions: Despite differences in
stroke etiology, age and gender between patients with extracranial bifurcation and intracranial T carotid occlusions, lesion location in itself does not influence outcome in patients with carotid occlusion undergoing endovascular treatment.

683 Acute stroke: clinical patterns and practice
A Case of Persistent Anterograde Amnesia in Papez Circuit Stroke
S.M. Buzori1, P. Tourniaire2, B. Bonnefoi3, N. Moreau4
Centre Hospitalier d’Avignon, Avignon, FRANCE1, Centre Hospitalier d’Avignon, Avignon,
FRANCE2, Centre Hospitalier du Pays d’Aix, Aix-en-Provence, FRANCE3, Centre Hospitalier du
Pays d’Aix, Aix-en-Provence, FRANCE4
Background: Papez circuit processes anterograde memory and learning. Stroke in Papez circuit
gives precise memory deficits, due to selective localization and sudden function attempt.
Methods: A 62-year-old man presented to the emergency with sudden onset disorientation, repetitive
discourse, ongoing forgetfulness of daily facts, these being a brutal change in his behaviour. The
patient was under anti-vitamin K treatment for aortic valve prosthesis. International Normalized Ratio (INR) on entry was below recommended therapeutic limits. On exam he had severe temporal disorientation, repetitive discourse, anterograde amnesia with complete inability to recall new information, preserved retrograde memory anterior to the ictus, no sensitivo-motor or cranial nerve deficit.
Results: Cranial CT on presentation revealed two occipital hypodensities suggesting acute infarcts
in posterior cerebral arteries territory. Doppler echocardiography showed suspect contrast image
in left ventricular outflow tract, not confirmed on echocardiographic control and intact valvular
prosthesis function. Cerebral MRI was performed 18 days after presentation (because of initial misunderstanding of aortic prosthesis MR compatibility) showing negative diffusion, while the FLAIR
sequence found infarcts in each occipital lobe and also in each crus of fornix at their junction with
the fimbria of hippocampus. We diagnosed multiple strokes in vertebro-basilar territory, probably
cardioembolic. Neuropsychological evaluation confirmed a severe anterograde amnesia, consequent
to bilateral fornix lesions. Neuropsychological re-evaluation at one year, when the patient was hospitalized for cerebellar subdural hemorrhage, found anterograde memory recovery almost null.
Conclusions: This is a case of stroke involving Papez circuit, interesting by its fornix localization,
the consequent severe anterograde amnesia with poor recovery.
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684 Acute stroke: clinical patterns and practice
Acute stroke in patients with isolated Vertigo
B.K. KIM1

685 Acute stroke: clinical patterns and practice
Obstructive Sleep Apnea in Acute Ischemic Stroke
S.M. Rajappa1, S. Sivakumar2

Eulji Hospital, Seoul, SOUTH KOREA1

Cerebrovascular and Vasculitis Research Foundation, Chennai, INDIA1, CVRF, CHENNAI,
INDIA2

Background: The patients with isolated vertigo could have central or peripheral origin. Although
some differential points between two exist, sometimes it is not easy to differentiate central from
peripheral vestibular origin clinically. We investigated frequency of acute infarction on diffusion
weighted imaging (DWI) and predictors associated with stroke in isolated vertigo.
Methods: We prospectively evaluated consecutive patients who admitted neurology department with
acute onset isolated vertigo, excluding BPPV. We had DWI from them. Demographics, stroke risk
factors, associated symptoms and signs were reviewed. Also, locations and their vascular territories
of lesion on DWI were investigated.
Results: During the study period, 185 patients presented with isolated vertigo. We had DWI from
161 patients of them. Twenty three (14.3%) had acute lesions on DWI. Old age and male sex were
predictors of stroke in multivariate analysis (p=0.03 and 0.02). The locations of lesions were cerebellum in 17 patients, medulla in four, and pons in four. Cerebellar lesions were all posterior inferior
cerebellar artery territory.
Conclusion: 14.3% of patients with isolated vertigo had infarction on DWI. Male sex and old age
were predictors of stroke in isolated vertigo. The possibility of central origin should be considered in
patients with isolated vertigo and DWI might be a good diagnostic tool.

708 Scientific Programme

Aim
To study the incidence of obstructive sleep apnea (OSA) in patients with recent acute ischemic
stroke as compared to age and sex matched healthy control group.
Methods
A prospective, cohort study was performed during the years 1992-2012. Overnight polysomnography (OPSG) were performed in 108 patients with a recent ischemic stroke (72 men and 36 women;
mean age [±SD], 53.8±7.2 years) and 100 healthy subjects without stroke (70 men and 30 women;
mean age, 54.2.6±7.6 years). OPSG were performed within 2 days to 3 weeks after the onset acute
stroke.
Results
OSA was found in 68% (49 out of 72) men and 58.33% (21 out of 36) women with stroke and in
only 11.4% (8/70) of healthy men and 6.66% (2/30)women without stroke. (P=0.007). For men
and women with stroke, the mean apnea/hypopnea index (±SE)were: 28.2±6.5 events per hour, and
29.8±6.8 events per hour, respectively. The 5 and 10 year mortality for patients with OSA and stroke
were 18.5% and 34.3%.
Conclusions
Patients with stroke have a significantly increased incidence of OSA compared with normal age and
sex matched controls. Hypoxia during OSA might have predisposed these patients to acute ischemic
stroke. OSA also increases the mortality associated with stroke.

London, United Kingdom 2013
686 Acute stroke: clinical patterns and practice
Predicting factors and outcome of delayed spontaneous recanalization after acute middle cerebral artery occlusion
S.H. Choi1, D.H. Kim2, J.K. Cha3, E.H. Jeong4, S.W. Kim5

687 Acute stroke: clinical patterns and practice
Development of a simple Index to predict excellent outcome among patients receiving iv
thrombolysis for acute stroke.
J.M. Calleja-Castillo1, P González-Latapí2, A. González-Cañedo3, J. Santos-Zambrano4

Bumin Hospital, Busan, SOUTH KOREA1, Department of Neurology, College of Medicine,
Dong-A University, Busan, SOUTH KOREA2, Department of Neurology, College of Medicine,
Dong-A University, Busan, SOUTH KOREA3, Department of Neurology, College of Medicine,
Dong-A University, Busan, SOUTH KOREA4, Busan ST. Mary’s Medical Center, Busan, SOUTH
KOREA5

National Institute of Neurology, Mexico., Mexico City, MEXICO1, National Institute of Neurology, Mexico., Mexico CIty, MEXICO2, National Institute of Neurology, Mexico., Mexico City,
MEXICO3, National Institute of Neurology, Mexico., Mexico CIty, MEXICO4

Backgroud and objective : Little is known regarding the predicting factors of a delayed spontaneous recanalizaton (DSR) and its influence on clinical outcome in acute ischemic stroke (AIS).
Multi-modal MRI enable us to estimate information regarding of viable brain tissues, collateral circulation and the status of vessel occlusion. The present study was designed to evaluate the predicting factors and difference of the 90-day clinical outcome according to the presense of DSR in AIS
with an acute MCA occlusion using a multi-modal MRI.
Methods : We retrospectively studied in patients with AIS admitted to our stroke center from 2009
into 2011. We included patients as followed: 1) those patients who have symptomatic MCA occlusion, 2) those patients who did not take any kind thrombolysis including IV and/or IA, 3) those patients who had MRI including diffusion and perfusion weighted images (TTP map and CBV map) at
baseline and follow-up MRA within 24 hours after events. To determine the factors that were related
with DSR and good clinical outcome, we performed multiple logistic regression analysis.
Results : Sixty-eight patients with an acute MCA occlusion were included in this study (the mean
age ; 67.2±12.1 years, symptom to image time ; 3.7±2.0 hours and mean NIHSS ; 13.3± 5.7). After follow-up images, 13 (19.1%) had a DSR on MRA. The prevalence of an atrial fibrillation (OR
5.55; 95% CI 1.63-18.95; p=0.006) and the increase in the rCBV ratio on the PWI (OR 6.48; 95%
CI 1.08-38.98; p=0.041) were independent factors in the presence of DSR on the follow-up images.
However, the presence of a DSR had no significant effect on the 90-day clinical outcome after AIS.
Conclusions : The present study suggested that information derived from the PWI on MRI might be
helpful to predict the occurrence of a DSR after AIS. In addition, the presence of a DSR might not
ensure a favorable clinical outcome after AIS.

Background: Well-defined criteria exist for treatment of acute stroke with iv thrombolysis. Nevertheless, few thrombolysed patients achieve an excellent functional outcome (mRS<3 at three
months). Extended time-to-treatment (TTT), clinically severe stroke (measured through the NIH
stroke Scale, NIHSS) and early hypodense lesion on CT scan are considered predictors of bad functional outcome. We hereby propose that an index derived from the combination of these elements
can strongly predict excellent outcome and may be used to discern patients who would benefit from
IV alteplase or other treatments. Methods: We prospectively identified and treated 20 acute stroke
patients with iv thrombolysis. A neurologist performed NIHSS score at arrival. The baseline CT
was read using the validated ASPECTS score. TTT was carefully recorded. Modified Rankin scores
(mRs) at 90 days were registered and served as the main outcome measure for the study. We then
developed a simple index mathematically combining time-to-treatment, NIHSS and APECTS score:
[(NIHSS*TTT)/ASPECTS] and explored its capability as a means to better predict excellent outcome (min value=1, max value=90). We performed bivariate analysis with the appropriate statistical
tests for comparing index results and outcome in patients in the excellent outcome group with the
rest of the patients.
Results: Median age at stroke onset was 58. 11 patients (55%) were female. Mean NIHSS for all patients was 12. There was a significant difference in mean index in the excellent outcome group (3.9
vs 10.5, p=.019). Excellent outcome was observed in 9 patients (45%). In patients with an Index value </=10 (n=15, 75%), 8 had an excellent prognosis (53%, p=.319). In patients with an Index value
</=5 (n=9, 45%) 8 patients (89%) had an excellent prognosis p<0.01).
Conclusion: Our mathematical Index may be useful in determining which patients will most likely
respond favourably to iv thrombolysis. Prospective validation is needed.
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688 Acute stroke: clinical patterns and practice
Did the Lancet FOOD trial have a noticeable effect on the placement of Percutaneous Endoscopic Gastrostomy (PEG) tube in patients admitted with a stroke to a UK District General
Hospital?
K. Thavanesan1, O.J. David2, S.D. McLaughlin3
Royal Bournemouth and Christchurch Hospital Foundation Trust, Bournemouth, UNITED
KINGDOM1, Royal Bournemouth and Christchurch Hospital Foundation Trust, Bournemouth,
UNITED KINGDOM2, Royal Bournemouth and Christchurch Hospital Foundation Trust, Bournemouth, UNITED KINGDOM3
Background:
Percutaneous Endoscopic Gastrostomy (PEG) feeding is a wide spread method of maintaining patients nutritional requirements when the mechanism of swallowing is damaged following a stroke.
The Lancet FOOD trial published in 2005 has had a significant impact in the management of nutrition in stroke patients. We sought to examine our local hospital’s experience to see what impact the
FOOD trial has had on the use of PEG feeding post stroke.
Methods
A retrospective analysis of all PEG procedures from January 2005 to September 2012 was performed, and data isolated for the number of PEG tubes inserted in patients with a confirmed stroke
each year. We reviewed the timing between stroke and PEG placement and the subsequent one year
survival.
Results
Of the total 259 patients with PEG tube placements within the hospital, 130 (50%) were inserted in
stroke patients. On average the hospital has 600 stroke patients per year of which <5% received a
PEG tube. Following publication of the FOOD trial this number has dropped to 2.8% yearly. The
mean time to PEG insertion increased to 30 days (Range 18.8-48.2 days). One year mortality in
stroke patients with a PEG in-use decreased from 12/25 (48%) deaths in 2005 to an average of 30%
in subsequent years (Range 11.8%-43.8%).
Conclusion
Following the FOOD trial, there has been a non-statistically significant change in the use of PEGs
within the hospital’s stroke population; however these preliminary findings are limited by the small
sample size. There is furthermore, an overall non-significant decline in the number of PEG tubes
placed with longer periods for review prior to PEG insertion; and the yearly mortality of stroke patients with PEG tube in-use has reduced. This could be attributed to other changes whereby stroke
patients are admitted to the acute stroke unit directly, thereby receiving specialist assessment prior to
PEG placement. These findings support the notion that the FOOD trial has influenced practice.
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Stroke Patterns in rural south india .
A One years Experience in a rural stroke centre .
S. VANCHILINGAM1, V. SOMESH2, V. KARTHIKEYAN3, D. K. THANGADURAI4
KSDC HOSPITAL ,, THANJAVUR, INDIA1, KSDC HOSPITAL, THANJAVUR, INDIA2, KSDC
HOSPITAL, THANJAVUR, INDIA3, KSDC HOSPITAL, THANJAVUR, INDIA4
Background : To study the incidence of stroke among general neurology patient population , identify
stroke sub types , identify prevalent risk factors , identify feasibility of thrombolysis.
Methods : In this retrospective study from 1st april2011 to 31st mar 2012 , all patients who got admitted for stroke were analysed for age,sex,risk factors,stroke sub types ,and patients who were eligible for thrombolysis .
Results : Study done at KSDC Hospital , Thanjavur , rural south India ,Total number of patients
was 33328 . In patient admissions was 1970 , Stroke admissions were 859 ,both ischemic and hemorrhagic. Acute Ischemic stroke were 576 ,age range (2 yrs -91yrs) . Risk factors Diabetes (24%) ,
Hypertension (19%) , Dyslipidemia (19%) , Tobacco and Alcohol (46%) . Large artery anterior circulation strokes were seen in (54%) and posterior circulation strokes in (30%) and lacunar strokes
in (14%) .13% of the patients were eligible for thrombolysis of which 7.5% had IV thrombolysis .
ICH accounted for 18% with an age range of 14-86 yrs .Systemic hypertension was seen in 62% and
diabetes in 15% . 75% of were parenchymal ICH , ICH with IVH in 18% and isolated IVH in 6 %.
Cerebral venous sinus thrombosis accounted for 9 % with Age range 6-73yrs . Risk factors included
Post partum (15%) ,OC pill intake (6%) in females , Alcoholism in males at 38% , Fever with dehydration seen in 26% and CNS cellulitis with thrombosis in 2% .Sub Arachnoid hemorrhage was
seen in 3% with Age range 23-80yrs .57% of SAH were aneurysmal bleeds and 33% had hypertension . 3 % of the total strokes were SDH , age range was 26-80yrs . 95% were post traumatic and 5%
were anticoagulant induced .
Conclusion: On analysing the data we found that 43% of the total admissions were for stroke , 67%
were ischemic ,18% ICH and IVH , Cerebral venous thrombosis 9% ,SAH 3 % , SDH 3% .13% of
ischemic stroke patients were eligible for thrombolysis out of which 7.5% were thrombolysed.

London, United Kingdom 2013
690 Acute stroke: clinical patterns and practice
Thrombolytic therapy in a patient with essential thrombocytosis
C. Krogias1, B. Zurawski2, P. Mönnings3, R. Gold4, S.H. Meves5
Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum, GERMANY1, Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY2, Dept. of Radiology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY3, Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY4, Dept. of Neurology, St. Josef-Hospital, Ruhr University Bochum, Germany, Bochum,
GERMANY5
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Factors Predicting Intracerebral Hemorrhage and In-hospital Mortality after Thrombolytic
Therapy for Taiwanese Acute Ischemic Stroke Patients: an 8-year Nationwide Survey
C.Y. Hsieh1, C.H. Chen2, Y.H. Kao Yang3,
Tainan Sin Lau Hospital, Tainan, TAIWAN1, Stroke Center and Department of Neurology, National Cheng Kung University, Taiana, TAIWAN2, Institute of Clinical Pharmacy and Pharmaceutical Science, Tainan, TAIWAN3

Background: Recombinant tissue plasminogen activator (rtPA) is the only effective treatment for
acute ischemic stroke (AIS). However, debate has been raised when the regulators in Taiwan used
Background:
accreditation of every medical center or regional hospital to force the implementation of rtPA across
Essential thrombocythemia (ET) is a myeloproliferative disorder and it represents a rare cause of
the nation. We aim to analyze factors predicting intracerebral hemorrhage (ICH) and in-hospital
cerebrovascular disorders. On the one hand there is an elevated risk of recurrent ischemic stroke
mortality after thrombolytic therapy for Taiwanese AIS patients using a national dataset. The hywhereby many factors contribute to the hypercoagulabity state as JAK2 mutation. On the other
pothesis we want to test is that the experience of thrombolytic therapy of each hospital has an inhand, due to the platelet dysfunction there coexists an elevated risk for cerebral bleedings. To date,
verse relationship with complications after rtPA for AIS patients admitted.
no date about safety and feasibility of thrombolitic therapy in ET patients with acute ischemic stroke Methods: We identified all hospitalized AIS patients receiving rtPA in the whole-population National
are available.
Health Insurance Research Database, 2003-2010. The outcome of interest included ICH and in-hosMethods:
pital mortality after rtPA for AIS. In addition to total rtPA experience of each hospital, the following
Case report of a 62-year-old patient with essential thrombocythemia presenting with acute onset of
factors were adjusted in the multiple regression models including age, sex, co-morbidities of the paright-sided hemiparesis and aphasia (NIHSS-Score=14 points). It was a recurrent cerebroischemic
tients (i.e. Charlson co-morbidity index), weekend admission or not, and physician’s specialty.
event and the patient was under antiplatelet medication with acetylsalicylic acid. Initial cranial CT
Results: We identified a total of 2,742 AIS patients with thrombolytic therapy, accounting for 0.68%
and CT angiography revealed early signs for posterior cerebral artery infarction on the left in combi- of all AIS hospitalized patients during 2003-2010. The rates of ICH and in-hospital mortality are
nation with a distal P1-/proximal P2 artery occlusion on the left. Full dose (0.9mg/kg rt-PA) system- 3.96% and 9.18%, respectively. After adjusting for age, sex, co-morbidities, weekend admission,
ic thrombolysis was performed 125 min post onset.
and physician’s specialty, we found ICH was significantly associated with an increase of in-hospital
Results:
mortality (adjusted odds ratio [OR]: 5.288; 95% confidence interval [CI]: 3.167-8.831), while rtPA
In the short-term follow-up only a slight clinical improvement could be achieved (NIHSS-Score at
experience of each hospital was associated with a decrease of ICH (adjusted OR: 0.992, 95% CI:
discharge on day 9 = 11 points; mRS= 3 at day 30). Follow-up cCT demonstrated infarction without 0.986-0.998) for patients receiving rtPA.
any signs of haemorrhagic transformation. Further laboratory test detected JAK2 V617F-Mutation.
Conclusion: The maxim “practice makes perfect” may be also applicable in stroke thrombolysis.
Conclusion:
Our results provide evidence regarding the urgent need to integrate the emergency medical service
To the best of our knowledge, this is the first report about thrombolytic therapy in a stroke patient
and centralize hospitals providing thrombolytic therapy for AIS patients in Taiwan.
with essential thrombocytosis. It is unclear if this myeloproliferative disorder with platelet dysfunction and elevated bleeding risk represents a contraindication for thrombolysis. In our case no complication occurred, not even signs of hemorrhagic transformation of the infarct. Of course, further
and larger case series are needed to confirm feasibility and safety of thrombolytic therapy in patients
with ET.
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Table 1: Results of multiple logistic regressions model for in-hospital mortality after stroke thrombolytic therapy
Factors

Odds ratio

ICH*
Age<50, reference
Age 51-60
Age 61-70
Age 71-80
Age>80
Sex (male vs. female)
CCI=0, reference
CCI=1
CCI=2
Weekend admission
tPA count of the hospital treating
AIS
Neurology/neurosurgery specialist
(yes vs. no)

5.288
1
0.634
0.640
1.045
1.820
0.796
1
0.669
1.103
0.963
1.000

95% confidence interval
3.167-8.831
0.353-1.141
0.377-1.088
0.645-1.693
0.961-3.448
0.582-1.088
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Stroke without ischemic lesions on the initial diffusion weighted image ~Fukuoka Stroke Registry~
S. Fujimoto1, S. Mezuki2, T. Matsuki3, J. Jinnouchi4, T. Ishitsuka5, T. Kitazono6
Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN1, Stroke Center, Steel
Memorial Yawata Hospital, Kitakyushu, JAPAN2, Stroke Center, Steel Memorial Yawata Hospital,
Kitakyushu, JAPAN3, Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN4, Stroke
Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN5, Department of Medicine and Clinical Science, Graduate School of Medical Sciences Kyushu University, Fukuoka, JAPAN6

Background & Purpose: Diffusion weighted image (DWI) cannot always detect an acute ischemic
lesion. We investigated the clinical features and outcome of stroke patients without an ischemic lesion on the initial DWI. Subjects & Methods: Among the consecutive 3062 patients with sudden
neurological deficits who were admitted to the 7 stroke centers in Fukuoka prefecture Japan within
24 hours after the symptom onset, 1731 patients with neurological deficits duration of 24 hours or
0.884
0.622-1.257
more and pre-stroke modified Rankin scale (mRS) of 0 or 1 were included in the present study. We
investigated clinical features, a neurological deterioration (a NIHSS score worsening of ≥1-point),
(note: ICH=presence of code for intracerebral hemorrhage in the discharge diagnosis; CCI: Charlson and stroke recurrence. Results: Among 1731 patients, 102 (5.9%) had no ischemic lesions on DWI
co-morbidity index; *p-value< 0.05)
(DWI-negative Group), and other 1629 had ischemic lesions on DWI (DWI-positive Group). Atrial
Table 2: Results of multiple logistic regressions model for intracerebral hemorrhage after stroke
fibrillation (16.7% vs 29.2%, p=0.0064) and intracranial or extracranial cerebral artery stenosis of
thrombolytic therapy
≥50% in diameter (16.7% vs 36.3%, p<0.0001) were less frequent, and the initial NIH stroke scale
Factors
Odds ratio 95% confidence inscore was lower (3.2±2.8 vs 5.8±5.9, p<0.0001) in the DWI-negative than the DWI-positive Group.
terval
Analysis on 285 patients who underwent transesophageal echocardiography (TEE), there was no
Age<50, reference
1
significant differences in the frequency of complicated aortic arch lesions or patent foramen ovale
Age 51-60
0.738
0.281-1.943
between both groups. Stroke recurrence during the hospital days was relatively less frequent in the
Age 61-70
1.506
0.674-3.366
DWI-negative than the DWI-positive Group (2.9% vs 4.2%), however, stroke recurrence during
Age 71-80
1.348
0.606-2.996
3 months after the onset was relatively more frequent in the DWI-negative than the DWI-posiAge>80*
2.830
1.071-7.477
Sex (male vs. female)
0.809
0.516-1.269
tive Group (7.8% vs 6.2%). A good outcome (modified Rankin scale of 0 or 1) on 3 months after
CCI=0, reference
1
the onset was more frequent in the DWI-negative than the DWI-positive Group (73.1% vs 57.7%,
CCI=1
1.060
0.497-2.262
p=0.0035). Conclusions: Although a good outcome was more frequent in the DWI-negative than the
CCI=2
0.397
0.096-1.646
DWI-positive Group, a stroke recurrence was not rare in the DWI-negative Group. Evaluations for
Weekend admission
0.942
0.572-1.553
the etiology of stroke, such as TEE, were required even in the stroke patients without ischemic letPA count of the hospital treating
0.992
0.986-0.998
sions on the initial DWI.
AIS*
Neurology/neurosurgery specialist
(yes vs. no)

0.811

0.357-1.257
0.574-2.119
0.682-1.360
0.997-1.003

0.491-1.340

(note: CCI: Charlson co-morbidity index; *p-value< 0.05).
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Lemierre`s syndrome as rare cause of extra and intracranial venous thrombosis followed by
ischemic and hemorrhagic infarction a long and complicated story
B. Matosevic1, M. Knoflach2, A. Zangerle3, G. Wille4, J. Willeit5, S. Kiechl6
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Clinical outcome following DWI/MRA-based intravenous rt-PA in acute ischemic stroke patients
M. Tokura1, T. Mori2, T. Iwata3, Y. Miyazaki4, M. Nakazaki5, Y. Takahashi6

Department of Neurology, Medical University of Innsbruck, Innsbruck, AUSTRIA1, Department of Neurology, Medical University of Innsbruck, Innsbruck, AUSTRIA2, Department of Neurology, Medical University of Innsbruck, Innsbruck, AUSTRIA3, Department of Neurology, Medical University of Innsbruck, Innsbruck, AUSTRIA4, Department of Neurology, Medical University
of Innsbruck, Innsbruck, AUSTRIA5, Department of Neurology, Medical University of Innsbruck,
Innsbruck, AUSTRIA6

Shonan Kamakura General Hospital Stroke Center, Department of Stroke Treatment, Kamakura, JAPAN1, Shonan Kamakura General Hospital Stroke Center, Department of Stroke
Treatment, Kamakura, JAPAN2, Shonan Kamakura General Hospital Stroke Center, Department of
Stroke Treatment, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Department of Stroke Treatment, Kamakura, JAPAN4, Shonan Kamakura General Hospital Stroke Center,
Department of Stroke Treatment, Kamakura, JAPAN5, Shonan Kamakura General Hospital Stroke
Center, Department of Stroke Treatment, Kamakura, JAPAN6

Background: Lemierre`s syndrome a thrombophlebitis of the internal jugular vein usually develops
after a tonsillitis and affects young male healthy adults. The penetrating infection is caused by fusobacterium necrophorum or streptocci and often leads to pneumonia. Central nervous system can be
affected in different manners especially in pretreated, abortive forms.
Case: In august 2011 a 19 year young male presented with fever, sore throat and headache. A tonsillitis was diagnosed and patient was given amoxicillin and clavulanic acid for treatment as well
as antiphlogistic drugs. Headache persisted, and two weaks later, he suffered a generalized epileptic seizure. Cerebral imaging revealed a sinus venous thrombosis of the left saggital superior,
transversal and sigmoid sinus, the bulb of the left internal jugular vein. The extensive jugular vein
thrombosis thogether with the tonsillitis lead to the diagnosis of Lemierre`s syndrome. Patient was
immediately set on leveteriacetam and intravenous heparin and intravenous antibiotics were started.
The disease course was complicated by a levetiracetam induced thromobcytopenia, and intracranial
bleeding with right sided hemiparesis. After a hospital stay of four weeks patient symptoms completely resolved and MR examination showed a partial recanalization of the sinus.
Conclusion: Sinus venous thrombosis is a rare but serious disease among many headache provoking
conditions and difficult to diagnose. In case of penetrating infecetions sinusitis and mastoiditis are
well known risk factors . In case of patients presenting with tonsillitis and headache, one should be
aware of Lemierre`s syndrome to enable early diagnosis and prevent serious sequelae. Referring to
our case, the clinical variability of Lemierre`s syndrome will be discussed and diagnostic key issue
elucidated.

Purpose: The purpose of our retrospective study was to investigate whether or not our intravenous
rt-PA protocol based on DWI/MRA can yield good clinical outcome in acute ischemic stroke patients.
Methods: Included were acute stroke patients who were admitted from 2006 to 2012, who underwent emergency DWI/MRA, and who underwent intravenous rt-PA treatment. When DWI showed
extensive intensity area or MRA suggested complete occlusion of the internal carotid artery (ICA) or
vertebro-basilar artery (VA-BA), patients were less likely to undergo intravenous rt-PA. NIHSS on
admission (NIHSS-A) and on the 7th day (NHISS-7), dramatic recovery and in-hospital death were
investigated in not only overall but also patients stratified by occlusion site of the middle cerebral
artery (MCA). Dramatic recovery was defined as a ≥10-point reduction or a total NIHSS score of 0
to 1 at 24 hours and 7 days.
Results: Consecutive seventy-one patients who underwent MR and intravenous rt-PA were included
in analysis. Among them, 58 patients (81.7%) suffered from the MCA occlusion. Among the 58, 24
had proximal M1 occlusion, 16 had distal M1 occlusion and 18 had M2 occlusion. Among overall
71 patients, 8 patients suffered from the IC occlusion, 2 patients from the mid BA occlusion and others. Overall median NIHSS-A and NIHSS-7 were 15 and 8, respectively (p<0.01). Dramatic recovery was obtained in 24/71 (33.8%) patients.
The median NIHSS-A and –7 was 13.5 and 8.5 in the MCA occlusion, 19.5 and 14 in the IC occlusion, and 14 and 4.5 in the mid BA occlusion.
The median NIHSS-A and NIHSS-7 were 13.5 and 8.5, 16 and 9, and 12 and 7.5 in proximal M1,
distal M1 and M2 occlusion, respectively.
Five patients (7.0%) only died within 7 days. In 3 out of the 5 patients (4%: 3/71), fatal hemorrhagic
infarctions had occurred.
Conclusion: Our intravenous rt-PA protocol based on DWI/MRA seemed to yield good clinical results and few complications.
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Dynamic changes of the posterior communicating artery in patients with acute basilar artery
occlusion
S.H. Ahn1, J.S. Kim2
Department of Neurology, University of Ulsan College of Medicine, Asan Medical Center,
Seoul, SOUTH KOREA1, Department of Neurology, University of Ulsan College of Medicine,
Asan Medical Center, Seoul, SOUTH KOREA2

Table 1 .Comparison of demographics, vascular risk factors and stroke types between patients with
Pcom and patients without Pcom in BAO
Age (years), mean±SD

Patients with
Pcom (n=41)
64.8±10.5

Patients without
p-value
Pcom (n=25)
66.2±7.80
0.53

Sex (male, %)

25 (61.0)

19 (76.0)

0.21

Hypertension

27 (65.9)

16 (64.0)

0.88

Diabetes

9 (22.0)

8 (32.0)

0.37

Risk factors, n (%)

Background and purpose:
High CE disease
12 (29.3)
1 (4.0)
<0.01*
Acute basilar artery occlusion (BAO) is associated with poor prognosis and high mortality. Although
Hyperlipidemia
22 (53.7)
10 (40.0)
0.28
posterior communicating artery (Pcom) has been considered as important collateral flows in patients
with BAO, the role of Pcom in BAO remains uncertain. We sought to investigate the role of Pcom in
Smoking
14 (29.3)
14 (56.0)
0.08
patients with BAO.
NIHSS, mean±SD
7.5±7.8
8.3±8.7
0.70
Methods:
Distal BAO, n (%)
30 (73.2)
8 (32.0)
<0.01*
We retrospectively analyzed patients with acute (<72 hr) ischemic stroke who 1) were assessed with
Distal lesion
25(61.0)
6(24.0)
diffusion weighted MRI (DWI) 2) had BAO (or >50% of stenosis) on angiogram (mostly MR angiogram, MRA) and 3) underwent subacute follow-up MRA angiogram. Locations of BAO were
Total lesion
5(12.2)
2(8.0)
classified as proximal (P), middle (M), distal (D) and total (T). Subtypes of Pcom were classified as: Distal ischemic lesion,
n (%)
(1) “textbook type” (T: with good P1 segment) and (2) ‘fetal type’ (F: with absent P1 segment). In
Thalamus
8 (19.5)
4 (16.0)
0.72
addition, Pcom was further subdivided into (A) “dominant” (d: large Pcom >= 1/2 of P1 diameter)
Occipital areas
7 (17.1)
10 (40.0)
0.04*
and (B) “minor” (m: small Pcom < 1/2 size of P1). Dynamic changes of Pcom were classified as disappeared (D), newly appeared (A) and type-changed (C) patterns after the comparison of initial and CE; cardiogenic embolic, NIHSS; National Institutes of Health Stroke Scale, BAO; basilar artery
follow-up MRAs.
occlusion
Results:
In 66 enrolled BAO patients, 41 (62%) had a Pcom (23 “T” type, 15 “F” type and 3 mixed type) and Table 2 Patterns of hemodynamic changes of BA and Pcom flows in BAO
25 patients (38%) did not. As compared to the latter group, the former group patients more often had
Changes of BA flow
Changes of Pcom flow
BAO
cardiogenic embolism (CE) (29.3% vs 4.0%; p<0.01), more distal BAO (73.2% vs 32.0%; p<0.01)
location Recan No
D
A C
and lower prevalence of occipital lesions (17.1% vs 40.0%; p=0.04). On follow-up MRA (mean in1> Retervals, 4.2 days), 21 patients (32%) showed dynamic changes of Pcom; 15 dynamic changes (D: 9,
can
A: 3, C: 3) were accompanied with recanalization of BAO and 6 changes (A: 5, C: 1) were accomP
1
1
0
0
panied with no recanalization. Minor (“Tm or Fm”) types of Pcom were present 16 of 17 in “D” or
M
0
0
0
0
“A” pattern of Pcom changes.
Conclusions:
D
13
7
3
3
In patients with BAO, Pcom is associated with lower incidence of occipital lesions and a higher
T
1
1
0
0
incidence of CE, and shows diverse dynamic changes according to the recanalization of BAO, sug2> No
gesting that Pcom is a dynamic and functionally active rather than static structure.
P

1

0

0

1

M

2

0

2

0

D

2

0

2

0

T

1

0

1

0

9

3
5

3
1

Total
1> Recan
2> No

15
6

BAO; basilar artery occlusion, Pcom; posterior communicating artery, Recan; recanalization of
BAO, No; no recanalization of BAO, P; proximal or middle BAO, M; middle BAO, D; distal BAO,
T; total BAO D; disappeared of Pcom, A; newly appeared of Pcom, C; changed of types of Pcom
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Establish a relationship between cognitive impairment (CI) and clinical data, MR tomography
data.
O.B. Bondar1, I.I. Chernenko2, B.E. Bondar3

697 Acute stroke: clinical patterns and practice
Particulars for the detection of cognitive impairment DEPENDING OF STRUCTURES, supplying the vessels of vertebrobasilar pool.
I.I. Chernenko1, V.A. Yavorskaya2, O.B. Bondar3, B.E. Bondar4, A.V.

Kharkiv Medical Academy of Postgraduate Education, Kharkiv, UKRAINA1, Kharkiv Medical Kharkiv Medical Academy of Postgraduate Education, kharkiv, UKRAINA1, Kharkiv Medical
Academy of Postgraduate Education, Kharkiv, UKRAINA2, Kharkiv Medical Academy of Postgrad- Academy of Postgraduate Education, Kharkiv, UKRAINA2, Kharkiv Medical Academy of Postuate Education, Kharkiv, UKRAINA3
graduate Education, Kharkiv, UKRAINA3, Kharkiv Medical Academy of Postgraduate Education,
Kharkiv, UKRAINA4, Kharkiv Medical Academy of Postgraduate Education, Kharkiv, UKRAINA5
Life expectancy and quality is directly dependent on the preservation of cognitive function. Target.
Identifying the relationship between the development of CI,clinical data, MRI. Methods. 40 patients Cognitive disorders (CD) are obligate clinical implications of all options for acute cerebrovascular
with ischemic stroke. were examined. All patients underwent clinical, magnetic resonance tomogdisease.
raphy examination. To objectify the clinical status, severity of focal neurological deficits, assess the Target. Determine the characteristics and differences in the presence of CD, depending on the damdynamics of clinical stroke, apply the scale of the National Institute of Health, USA (NIHSS). The
age of brain structures located in the vertebrobasilar basin.
degree of functional recovery was determined by the modified Rankin scale (mRs) and Barthel ADL Methods. A total of 56 patients with ischemic stroke in the vertebrobasilar basin, identifying neuroindex (BI); violations mental state - for MMSE (mini-mental state study). Relationship was revealed logical deficits, who underwent MRI of the brain and certain violations mental state - for MMSE.
using a correlational analysis. Results. Low scores on the MMSE at 10-14th-day correlated with
Results. The damage of intralaminar thalamic nuclei in the pool of thalamo-perforating arteries
the development of deep paresis and plegia in the 1(r=+0,36), 14th-day(r=+0,81), the presence of
marked amnestic syndrome. The agitation, visual hallucinations and other visual disorders detected
speech disorders in 1day(r=+0,36), 14th-day(r=+0,81), central paresis of the facial nerve(r=-0,39),
in 1/3 cases, when the location of lesions in the posterior cerebral artery basin. The presence of ischparesis of convergence(r=-0,66), sensory symptoms(r=-0,30), a reduction in red blood
emia in the parietal-occipital region (the critical area between the basins of the middle and posterior
cells(r=+0,31), hemoglobin in the blood (r=+0,31), increasing the content of IL-1β (r=-0,40), IL- 10 artery) can lead to the development of Balint syndrome (impaired perception of space,shown the in(r=-0,63) in 1-2day, high levels of IL-10 (r=-0,53) on the 10-14th-day. High score on the MMSE
ability to perceive the entire field of view in its entirety), optic ataxia, oculomotor apraxia. Manifesat 10-14th-day is comparable to the level of clear consciousness (r=+0,75), light paresis , minimal
tations of the rostral basal artery lesions were reduced level of consciousness (somnolence, stupor),
speech disorders or complete data recovery features, lower score on the NIHSS, mRs on 10-14th(r=- visual (hemianopsia, cortical blindness) and oculomotor (paresis gaze upward, vertical strabismus)
0,70), 28th-day (r=-0,78), increasing daily activity patients (BI) at 28th-day (r=+0,84), 90th-day
violation, confusion or delirium and amnesia, often accompanied by headache (top-of- the-basilar
(r=+0,84), 180th-day(r=+0,84). The development of cognitive impairment, dementia correlates with syndrome). Ischemia in the pool tuberotalamicheskoy artery manifest cognitive and behavioral disthe presence of a large focus of ischemia(r=-0,55), severe internal hydrocephalus(r=+033), focal lo- orders (first disorientation, then apatiko-abulichesky syndrome). With the defeat of the left thalamus
cation in several parts(r=+0,40). Output. Based on these assessments of neurological status using a
were light aphasic disorders and verbal gipomneziya, with focus in the right thalamus - a violation
scale (NIHSS, mRs, BI), cytokine levels, clinical, MR tomographic examinations suggests the possi- of the visual-spatial perception, constructional apraxia and visual gipomneziya. In bilateral thalamic
bility of developing cognitive impairment, dementia, or lack thereof.
lesions detected hypersomnia, rough and persistent amnesia, gaze paresis up and convergence.
Output. The features and differences in the presence of cognitive impairment, depending on the
damage of brain structures located in the vertebrobasilar basin.
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Screening, assessment and prophylaxis of VTE in the context of acute stroke – a UK Physician
survey of current clinical practice
A.K. Mistri1, E. Ward2, W. Sunman3, F. Lally4, M. Dennis5, C. Roffe6
University Hospitals of Leicester NHS Trust, Leicester, UNITED KINGDOM1, , Stoke-onTrent, UNITED KINGDOM2, Nottingham University Hospitals NHS Trust, Nottingham, UNITED
KINGDOM3, Keele University, Stoke-on-Trent, UNITED KINGDOM4, University of Edinburgh,
Edinburgh, UNITED KINGDOM5, Keele University, Stoke-on-Trent, UNITED KINGDOM6
BACKGROUND
Acute stroke is a pro-thrombotic state due to reduced mobility, dehydration and a general pro-inflammatory state. Dated autopsy studies suggest that pulmonary embolism accounts for 25% of
deaths post stroke. However, clinically relevant PE may be rare in current practice (<1%). It is important to establish current clinical practice for DVT (deep venous thrombosis) screening, initial assessment and prophylaxis for VTE.
METHODS
A web-based survey of the British Association of Stroke Physicians (BASP) members was undertaken in September 2012. Figures are reported as percentage of respondents.
RESULTS
128 members participated. 91% reported routine DVT screening, with no clear plan for repeat assessment (57% ad hoc/not at all). 59% did calf examination, 1-2 times a week (53%), and 80% continued calf examination until discharge/independent mobility. If DVT was suspected, 65% requested
a Doppler, while others were selective (22% requested D-dimers; 11% a Well’s score to ascertain
need for Doppler). Most scanned both legs (68%) and the full length of the leg (74%). Only 2.5%
repeated a Doppler routinely after a negative initial Doppler.
Common prophylactic strategies included: optimal hydration (84%) and early mobilisation (75%).
70% never used stockings. 64% rarely used anticoagulation, while 24% used it in all/most cases.
This was started at 1-2 weeks from onset, and discontinued at discharge (64%) or when mobile independently (52%). The commonest modality was Low-Molecular-Weight Heparin (87%). In the setting of intracerebral haemorrhage, 64% never used stockings and 79% rarely used anticoagulation.
CONCLUSION
This survey reports a significant variation in UK clinical practice with respect to DVT screening,
initial assessment and prophylaxis for VTE. In the absence of an evidence-based intervention to
reduce VTE, the feasibility of a trial of prophylactic anticoagulation in the setting of acute stroke
should be considered.
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Frequency of New Pulmonary Neoplasms in Consequtive Acute Stroke Patients
L. Bentsen1, I. Havsteen2, H. Hansen3, A. Christensen4, C. Ovesen5, A. Abild6, H. Christensen7
Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1, Department of Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK2, Department of
Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK3, Department of Radiology,
Bispebjerg University Hospital, Copenhagen, DENMARK4, Department of Neurology, Bispebjerg
University Hospital, Copenhagen, DENMARK5, Department of Radiology, Bispebjerg University
Hospital, Copenhagen, DENMARK6, Department of Neurology, Bispebjerg University Hospital,
Copenhagen, DENMARK7
Background:
The incidence of possible malignant pulmonary findings in the background population is app. 0,25
%, however malignancy is known to increase the risk of thrombo-embolic events. The aim of this
analysis was to report the frequency of tumor suspect lung opacities on routine acute stroke imaging
in a thrombolysis population.
Method:
Non-contrast CT cerebrum and CT angiography (CTA) from aortic arch to vertex, including the lung
apices, was performed on admission in acute stroke patients. Imaging was performed using a 64-section MDCT with an isovoxel resolution down to 0,6 mm.
A senior neuroradiologist, blinded to all clinical data, reviewed all scans and registered tumor suspect lung opacities in the pulmonary apices. These were then characterized by a senior thoraxradiologist according to radiological parameters of possible malignancy. All clinical, radiological and histological information were gathered from medical charts and this included at least 1 year follow-up
period and the decisions reached by the multi–specialty tumor conference. Findings were ultimately
classified as: Malignant, presumed malignant, presumed benign or benign.
Results:
750 patients with final diagnosis stroke or ICH from June 2009-December 2011 were included. 20
patients had tumor suspect lung opacities on CTA, all were described correctly in the primary report.
6 findings were classified as malignant,4 primary lung cancers and 2 lung metastasis, and 3 as presumed malignant. 9 findings were classified as benign and 2 as presumed benign.
The group with malignant disposition corresponds to a prevalence of 1,2 % in an acute stroke population.
Conclusion:
In the present study the risk of accidental malignant findings in the lung apices in a stroke population was app. 5 times higher than in the background population. This finding emphasises the relation
between stroke and cancer but does not support full CT of the thorax on patients diagnosed with
stroke as routine or other screening measures.
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Thrombolysis in Clinical-Diffusion Matched Patients: Beneficial Effect of Recanalization
W.K. Seo1, S.I. Suh2, J.H. Kim3, K. Oh4, S.B. Koh5
Department of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA1,
Department of Radiology, College of Medicine, Korea University, Seoul, SOUTH KOREA2, Department of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA3, Department of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA4, Department
of Neurology, College of Medicine, Korea University, Seoul, SOUTH KOREA5
Background & Objective: Beneficial effect of diffusion-perfusion mismatch after thrombolysis in acute stroke patients has been reported repeatedly. However, the high sensitivity of diffusion-weighted images (DWIs) causes abnormal signal changes in area of brain which is corresponding to the symptoms even within the therapeutic time window. Therefore, it is confusing whether
to perform thrombolysis or not in clinical-diffusion matched acute stroke patients. Methods :In this
retrospective study, prospectively collected data of patients with anterior circulation stroke treated
by thrombolysis within 6 hours after the onset of symptoms were analyzed. Semi-quantitative assessment of lesion volume was performed using DWI-ASPECTS. Clinical-diffusion match (CDM)
was diagnosed when DWI-ASPECTS was lower than 6 point, and initial NIHSS higher than 8
point. We assessed factors which can predict clinical outcome among the patients with acute stroke
patients with CDM. Results: During the study period, data of 95 patients (57 male, 64.53 ± 12.05
year-old) were analyzed. Mean initial NIHSS was 12.73 ± 5.63. Clinical-diffusion match was positive in 41 (43.16%) patients. Positive CDM was associated with higher initial NIHSS and less favorable outcome than negative CDM. Time from symptom onset to treatment was longer in CDM
positive without statistical significance. Among the patients with positive CDM, favorable outcome
was associated with initial NIHSS (OR 0.678, 95%CI 0.504 – 0.912) and recanalization (OR 19.17,
95% CI 1.56 – 235.874) after logistic regression analysis. Early improvement was associated with
only recanlization (100% in positive early improvement, 33.3% in negative early improvement, p <
0.001).
Conclusions: CDM was one of the important determinant for prognosis after thrombolysis in acute
stroke patients. Among the patients with CDM positive, recanalization was independently associated
with favorable outcome and early improvement.
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Direct access to hospital offering intravenous thrombolysis therapy improves functional outcome of patients with moderate to severe ischemic stroke
D.H. Kim1, E.H. Jeong2, J.K. Cha3, S.M. Jun4, S.W. Kim5, S.H. Choi6
Dong-A University, Busan, SOUTH KOREA1, Dong-A University Hospital, Busan, SOUTH KOREA2, Dong-A University Hospital, Busan, SOUTH KOREA3, Bong Seng Memorial Hospital, Busan, SOUTH KOREA4, Busan ST. Mary’s Medical Center, Busan, SOUTH KOREA5, Bumin Hospital, Busan, SOUTH KOREA6
Background and purpose: Delayed hospital admission is a major factor limiting early thrombolytic
therapy in patients with acute ischemic stroke (AIS). Referral from another hospitals is one of the
primary causes of delayed arrival after AIS. We investigated whether direct access to hospital offering intravenous thrombolysis therapy could be associated with a good functional outcome in AIS patients treated with thrombolysis.
Methods: We enrolled ischemic stroke patients who had received intravenous thrombolysis within
three hours from symptom onset at our hospital for 51 months. We investigated onset-to-arrival time
and onset-to-rtPA time according to admission mode. We divided into two groups: those with mild
(NIHSS</=7) and those with moderate to severe (NIHSS >7) stroke. We then performed univariate
analysis and multiple logistic regression to assess the association between a direct admission and favorable outcome (mRS score of 0-2) at 90 days in each group.
Results: A total of 234 patients (male 55.6%, with a mean age 66.5 years and median NIHSS score
10) were included. Patients who were directly admitted to our stroke center, whether self-referred
or who had used an emergency medical service, had a shorter onset-to-arrival time (41 [14–155], 65
[20–153] vs. 121 [28–174] min, P<0.001) and onset-to-rtPA time (86 [30–190], 105 [35–195] vs.
155 [141–215] min, P<0.001) than the group referred from other hospitals. In patients with moderate-to-severe stroke, direct admission was associated with a good outcome with an odds ratio of 2.23
(95% CI: 1.06-4.68, p=0.034), after adjusting for the baseline variables.
Conclusions: Thrombolysis after direct admission to hospital offering intravenous thrombolysis
therapy could shorten onset-to-rtPA therapy time and improve stroke outcome in AIS patients.
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Analysis of Incidence and Procedural Factors accociated with Cerebral infarction Related to
Catheter Procedure
Y. Morita1, T. Kato2, K. Su3, M. Kimura4, S. Hirose5, E. Minamino6, E. Nakane7, S. Miyamoto8, T.
Izumi9, T. Haruna10, M. Inoko11, R. Nohara12
Cardiovascular Center, The Tatsuke Kofukai Medical Research Institute, Kitano Hospital,
Osaka, JAPAN1, Cardiovascular Center, The Tatsuke Kofukai Medical Research Institute, Kitano
Hospital, Osaka, JAPAN2, Cardiovascular Center, The Tatsuke Kofukai Medical Research Institute,
Kitano Hospital, Osaka, JAPAN3, Cardiovascular Center, The Tatsuke Kofukai Medical Research
Institute, Kitano Hospital, Osaka, JAPAN4, Cardiovascular Center, The Tatsuke Kofukai Medical
Research Institute, Kitano Hospital, Osaka, JAPAN5, Cardiovascular Center, The Tatsuke Kofukai
Medical Research Institute, Kitano Hospital, Osaka, JAPAN6, Cardiovascular Center, The Tatsuke
Kofukai Medical Research Institute, Kitano Hospital, Osaka, JAPAN7, Cardiovascular Center, The
Tatsuke Kofukai Medical Research Institute, Kitano Hospital, Osaka, JAPAN8, Cardiovascular Center, The Tatsuke Kofukai Medical Research Institute, Kitano Hospital, Osaka, JAPAN9,
Cardiovascular Center, The Tatsuke Kofukai Medical Research Institute, Kitano Hospital, Osaka,
JAPAN10, Cardiovascular Center, The Tatsuke Kofukai Medical Research Institute, Kitano Hospital,
Osaka, JAPAN11, Cardiovascular Center, The Tatsuke Kofukai Medical Research Institute, Kitano
Hospital, Osaka, JAPAN12

708 Acute stroke: clinical patterns and practice
Early major worsening in ischemic stroke: predictors and outcome
G. Ntaios1, D. Lambrou2, D. Cuendet3, P. Michel4
University of Larissa, Larissa, GREECE1, Neurology Service, CHUV, Lausanne, SWITZERLAND2, University of Lausanne, Lausanne, SWITZERLAND3, Neurology Service, CHUV, University of Lausanne, Lausanne, SWITZERLAND4

Introduction: We aimed to investigate the characteristics and outcome of patients suffering early
major worsening (EMW) after acute ischemic stroke (AIS) and assess the parameters associated
with it. Methods: All consecutive patients with AIS in the ASTRAL registry until 10/2010 were
included. EMW was defined as an NIHSS increase ≥8 points within the first 24 hours after admission. The Bootstrap version of the Kolmogorov-Smirnov test and the χ2-test were used for the comparison of continuous and categorical covariates respectively between patients with and without
EMW. Multivariate logistic regression analysis was performed to identify independent predictors of
EMW. Results: Among 2155 patients, 43 (2.0%) had an EMW. EMW was independently associated
with hemorrhagic transformation (OR:22.6, 95%CI:9.4-54.2), cervical artery dissection (OR:9.5,
95%CI:4.4-20.6), initial dysarthria (OR:3.7, 95%CI:1.7-8.0) and intravenous thrombolysis (OR:2.1,
95%CI:1.1-4.3), whereas a negative association was identified with initial eye deviation (OR:0.4,
95%CI:0.2-0.9). Favorable outcome at 3 and 12 months was less frequent in patients with EMW
compared to patients without (11.6% vs. 55.3% and 16.3% vs. 50.7% respectively), and case fatality
Background: Catheter procedures can cause cerebral infarction mainly by atherosclerotic debris
was higher (53.5% vs. 12.9% and 55.8% vs. 16.8% respectively). Stroke recurrence within 3 months
from the aorta and embolization of thrombus or air. Due to improvement in devices and the increase in surviving patients was similar between patients with and without EMW (9.3% vs. 9.0% respecin the transradial approach in cardiac catheterization, complications related to catheterization are ex- tively). Conclusions: Worsening of ≥8 points in the NIHSS score during the first 24 hours in AIS
pected to decrease. However, patients who undergo catheterization are at greater risk of atherosclepatients is related to cervical artery dissection and hemorrhagic transformation. It justifies urgent rerosis. The purpose of this study was to examine the incidence and procedural factors of symptomatic peat parenchymal and arterial imaging. Both conditions may be influenced by targeted interventions
and asymptomatic cerebral infarction related to catheterization identified by diffusion MRI images.
in the acute phase of stroke.
Methods and Results: Among 1,237 procedures of diagnostic or interventional catheriazation from
August 2010 to Augsut 2012, we retrospectively analyzed 84 patients who had gone MRI within 14
days after the procedure. Among these, 10 patients who developed a neurological deficit underwent
MRI for the suspicion of cerebral infarction (group A), and the other 74 patients were asymptomatic(group B) who incidentally underwent MRI for various reasons. MRI revealed that 5 of 10 patients
in group A had new cerebral infarction. In group B, we compared procedural factors from patients
who developed a new lesion (n=22, 29.7%) and patients who did not (n=52, 71.3%). More catheters were used (median: 3 vs. 2, P<0.05), but there was no influence of the catheter sizes, approach
sites, diagnostic or interventional procedures, coronary angiography, left ventriculography, contrast
volume or fluoroscopy time. Sypmtomatic cerebral infarction occurred in 5 of 1237 (0.4%) procedures, which was similar to previously reported rates. Conclusions: The incidence of symptomatic
or asymptomatic complications of cerebral infarction is closely related to cardiac catheterization
compared to the several reports around a decade ago. Multiple catheter usage was associated with
increased risk of new cerebral infarction and careful procedural plannig is warranted.
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Copeptin Predicts Recurrent Stroke after Transient Ischemic Attack
M. Katan1, GM. De Marchis2, A. Weck3, H. Audebert4, S. Benik5, Ch. Foerch6, M. Seiler7, N.G.
Morgenthaler8, H. Mattle9, P. Schuetz10, B. Mueller11, M. Christ-Crain12, M. Arnold13

Department of Neurology, College of Physicians and Surgeons, Columbia University, New
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York, USA1, Department of Neurology, Inselspital, University of Bern, Bern, SWITZERLAND2,
Contrasting impact of FAST-test public education campaign on behaviour after TIA and miDepartment of Neurology, Inselspital, University of Bern, Bern, SWITZERLAND3, Department of
nor stroke versus major stroke: a population-based study
Neurology, Charité, University Hospital Berlin, Berlin, GERMANY4, Department of Neurology,
F.J. Wolters1, N.L.M. Paul2, A. Chandratheva3, L. Li4, P.M. Rothwell5
Charité, University Hospital Berlin, Berlin, GERMANY5, Department of Neurology, University
on behalf of the Oxford Vascular Study
Hospital Frankfurt, Frankfurt, GERMANY6, Thermo Fisher Scientific, Thermo Scientific Biomarkers, Clinical Diagnostics, Hennigsdorf-Berlin, Berlin, GERMANY7, Department of Experimental
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, John RadEndocrinology, EnForCé, Charité, University Hospital Berlin, Berlin, GERMANY8, Department
cliffe Hospital, Oxford, UNITED KINGDOM1, Stroke Prevention Research Unit, Nuffield Deof Neurology, Inselspital, University of Bern, Bern, SWITZERLAND9,Medical University Departpartment of Clinical Neurosciences, John Radcliffe Hospital, Oxford, UNITED KINGDOM2, Stroke ment, Kantonsspital Aarau, Aarau, SWITZERLAND10, Medical University Department, KantonsspiPrevention Research Unit, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, tal Aarau, Aarau, SWITZERLAND11, Department of Endocrinology, University Hospital of Basel,,
Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department of Clinical
Basel, SWITZERLAND12, Department of Neurology, Inselspital, University of Bern, Bern, SWITNeurosciences, John Radcliffe Hospital, Oxford, UNITED KINGDOM4, Stroke Prevention ReZERLAND13
search Unit, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital,
Background: Copeptin may be helpful in early risk stratification and potentially improve clinical
5
UNITED KINGDOM
decision making in patients with a transient ischemic attack (TIA). This study aimed at validating
copeptin in predicting future stroke as compared to established clinical variables in a prospective
BBACKGROUND: Fast medical assessment is essential after TIA and stroke. Several countries
multicenter study.
have had out public education campaigns to increase symptom recognition and reduce delays in
Methods: We consecutively included 302 TIA patients within 24 hours of symptom onset (Cliniseeking medical attention. However, since campaigns tend to focus on symptoms and signs of macalTrials.gov.NCT00878813). Clinical risk scoring using the ABCD2score was determined and cojor stroke, individuals with TIA or minor stroke might be falsely reassured. METHODS: We deterpeptin was measured in a blinded batch analysis. Patients were followed for three months to determined patient perception and behaviour after TIA, minor stroke (NIHSS≤5) and major stroke in the mine stroke, defined as a new acute focal neurological deficit lasting longer than 24 hours or leading
community from 2002 to 2012 in a population based study (Oxford Vascular Study) before and after to death.Logistic-regression-models were fitted to estimate odds ratios and 95% confidence intervals
the 2009 FAST (Face-Arm-Speech-Time) media campaign. RESULTS: Among 1904 consecutive
(OR, 95% CI) for the association of copeptin with a future stroke. The discriminatory accuracy of
patients (716 TIA, 844 minor stroke, 344 major stroke), those with major stroke were more likely
copeptin was assessed with the area under the receiver-operating-characteristics-curve (AUC). To
to correctly diagnose their symptoms after the FAST campaign (51.2% vs 36.9%, OR 1.8, 0.8-4.0,
further estimate the incremental information of copeptin to the ABCD2score, we calculated the net
p=0.15) and to present directly to emergency services (OR 6.5, 3.9-10.8, p<0.001), with a slight
reclassification improvement (NRI).
improvement in median time to calling for help (24.6 vs 30.0 mins, p=0.16). Amongst patients with Results: A total of 11 patients (3.6%) suffered from a stroke within 3 months. In a multivariate-logisTIA or minor stroke, those who correctly diagnosed their symptoms sought medical attention more
tic-regression model with ABCD2score and the Charlson comorbidity index as adjusting variables,
quickly (median, IQR hours -2.5, 0.5-17.5 vs 7.5, 1.0-41.0; p<0.001), but correct self-diagnosis decopeptin had an OR for prediction of recurrent stroke of 3.07 (1.13-8.41, p=0.03), adjusted for the
clined after the FAST campaign from 36.8% to 29.0% (OR 0.70, 0.55-0.89, p=0.004; minor stroke
ABCD2score and the presence of any lesion on DWI in a subgroup, the OR was 3.29 (1.25-8.98,
- 35.8% to 25.7%, 0.62, 0.44-0.87, p=0.005; TIA - 38.1% to 33.1%, 0.80, 0.57-1.14, p=0.21), alp=0.02). Copeptin improved the discriminatory ability of the ABCD2score (AUC of ABCD2 0.60,
though median delay in seeking medical attention was unchanged at 3.5 hours. Correct self-diagno- 0.46-0.74 versus AUC of the combined model 0.74, 0.53-0.87, p=0.02). Adding copeptin to the ABsis was lowest for TIA and stroke with non-FAST symptoms, particularly isolated visual symptoms
CD2-score revealed a NRI of 31.2%.
(11.4%) and isolated vertigo (15.6%). CONCLUSION: The U.K. FAST campaign appears to have
Conclusion: In patients with TIAs, copeptin is a validated biomarker that adds predictive informaimproved recognition and behaviour after major stroke, but symptom recognition remains poor in
tion beyond the ABCD2score. If confirmed in a larger cohort it may improve site-of-care manageTIA and minor stroke and may have been adversely affected. Public education campaigns should
ment decisions.
consider potential unintended consequences of focussing only on FAST-test symptoms and on major
stroke.
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Age Difference in the referral pattern to TIA clinic
Y.K. Kee1, S. Mahmood2, E. Lawrence3

712 Acute cerebrovascular events (ACE): TIA and minor strokes
Missing the Deadline: Carotid Endarterectomy following Transient Ischemic Attack
A. Walker1, K. Grant2

Croydon University Hospital, London, UNITED KINGDOM1, Croydon University Hospital,
London, UNITED KINGDOM2, Croydon University Hospital, London, UNITED KINGDOM3

University College London, London, UNITED KINGDOM1, University College London, London, UNITED KINGDOM2

Background: To determine whether there are age differences in the pathway from first symptoms to
when a patient is seen at a transient ischaemic attack (TIA) clinic.
Methods: Data were collected prospectively over a 14-month period from consecutive attendances
in an open access TIA clinic. The reported duration from (1) first symptoms was assessed to the following, (2) presentation to the general practitioner (GP), (3) referral to the TIA clinic, and (4) attendance at the TIA clinic. Associations with age greater (>) and less than (<) 60 were examined using
logistic regression.
Results: 851 patients were included; of these, the proportion of patients, age <60 years diagnosed
with TIA [15.7% (48/306)] or stroke [5.6% (17/306]) was lower, compared to patients > 60 years of
age, [26.4% (144/545)] and [10.1% (55/545)] respectively. An age of greater than 60 years was also
predictive of a positive TIA/stroke diagnosis (OR=1.79, 95% CI 1.24 to 2.58, p=0.005), independent of the presence of diabetes, cholesterol, hypertension, IHD, PVD, and AF. The mean ABCD2
score, assessed on first presentation to the GP, was lower in the younger (2.68 ± 1.24) compared to
the older age group (3.51 ± 1.39) (p<0.001). Despite this, “duration before referral to the TIA clinic”
– interval (2) to (3), was shorter in younger, 4.03 ± 15.3 days, compared to 5.85 ± 35.8 days in older
patients (p=0.02). Similarly, the “time of receiving the referral, to attendance the TIA clinic” – time
interval (3) to (4) was shorter, 0.93 ± 2.82 verses 1.06 ± 3.10 days, but this did not reach statistical
significance (p=0.10).
Conclusions: An age of > 60 years is associated a delay of referral from the GP to the TIA clinic
despite a higher ABCD2 score in these patients. Recognising age differences in referral patterns to
the open access TIA clinic, is an important first step to better access for older patients, who are more
likely to be diagnosed with a TIA/stroke.

NICE guidelines (2011) state that carotid endarterectomy (CEA) following transient ischemic attack (TIA) is beneficial for prevention of further cerebro-vascular episodes when performed within 2 weeks of presentation, in patients with Duplex scans showing 50-99% carotid artery stenosis
(NASCET criteria). Our audit aimed to identify the success of University College London Hospital
(UCLH), with on-site Hyper-acute Stroke Unit, at achieving this 2-week target. Our study was based
on audit data analysed in the form of an observational study. UCLH’s hybrid theatre records were
used to find all urgent CEAs performed between August and November 2011 which met criteria
for intervention (n=11). By measuring the time intervals during a patient’s journey from presentation, to imaging, to theatre, we aimed to identify the source of delays and corresponding gaps in
communication. Results highlighted a NICE guideline success rate of 45%. However, while 100%
of Patients who had imaging and MDT discussion before discharge underwent CEA within two
weeks, only 17% of patients who were discharged prior to Duplex scan met the two-week deadline.
Data for ‘presentation-to-imaging’, and ‘imaging-to-operation’ highlighted that delayed treatment
corresponded to delayed imaging (mean days to imaging =5.7 days, s.d. = 7.7). We designed targeted interventions that focussed on speeding up this rate-limiting step. To measure the effects of
these changes we re-audited the data for procedures performed between January and March 2012
(n=6), including the ‘time from presentation-to-imaging’ data that had been measured previously.
Our results showed an overall increase in the proportion of patients who met the 2 week target time
(100%), with an accompanying reduction in days from presentation-to-imaging (mean = 2, s.d. =
1.26). This project demonstrated the importance of identifying where treatment delays are occurring,
enabling design of specific, targeted interventions to improve patient outcome.
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Transient neurological deficit as a rare presentation of spontaneous ICH
C. Rossi1, D. Strbian2, T. Tatlisumak3, C. Cordonnier4
University Lille Nord de France, Department of Neurology and Stroke Unit, Lille, FRANCE1,
Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND2, Department
of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND3, University Lille Nord de
France, Department of Neurology and Stroke Unit, Lille, FRANCE4
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PREVALENCE AND PREDICTORS OF PAROXYSMAL ATRIAL FIBRILLATION IN PATIENTS WITH TRANSIENT ISCHEMIC ATTACK OF UNDETERMINED AETIOLOGY
ATTENDED IN A TIA-CLINIC
B.E. Sanz-Cuesta1, P. Martínez-Sánchez2, J. Fernández-Travieso3, B. Fuentes4, D. Filgueiras-Rama5, G. Ruiz-Ares6, M. Lara-Lara7, L. Cuéllar-Gamboa8, S. Calcedo-Tamayo9, E. Díez-Tejedor10

Department of Neurology and Stroke Center. IdiPAZ Health Research Institute. Hospital
Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN1, Department of
Backgrounds: Clinicians are well aware of the clinical severity and poor prognosis of patients with a Neurology and Stroke Center. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Unispontaneous intracerebral haemorrhage (ICH). However, minor deficits or transient symptoms may
versidad Autónoma de Madrid., Madrid, SPAIN2, Department of Neurology and Stroke Center. Idibe an uncommon presentation, rarely described. We aimed at identifying the clinical and radiologPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
ical features of patients admitted for an ICH revealed by a transient neurological deficit. Methods:
Madrid, SPAIN3, Department of Cardiology. Arrhythmia Unit. IdiPAZ Health Research Institute.
The PITCH [Prognosis of Intracerebral Haemorrhage (Lille)] and Helsinki cohorts are prospective,
Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN4, Department of
hospital-based cohorts of consecutive adults admitted with a spontaneous ICH. We performed bivar- Neurology and Stroke Center. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Uniiate analyses on clinical and radiological variables comparing patients with NIHSS 0 at admission
versidad Autónoma de Madrid., Madrid, SPAIN5, Department of Neurology and Stroke Center. Idiversus those with NIHSS≥1. Results: Among 1490 consecutive adults, 41 patients (2.7%) had a NI- PAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
HSS=0 at admission. The median age was 63 years [interquartile range (IQR) 54 -75] vs. 70 years
Madrid, SPAIN6, Department of Neurology and Stroke Center. IdiPAZ Health Research Institute.
(IQR 59 -79) in patients with NIHSS ≥1 (p=0.01). NIHSS=0 patients had less frequently arterial
Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN7, Department of
hypertension (p=0.049) and atrial fibrillation (p=0.046), while other vascular risk factors were simNeurology and Stroke Center. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Uniilar in the two groups. 71% of the patients (n=29) with NIHSS=0 had a cortical ICH. The median
versidad Autónoma de Madrid., Madrid, SPAIN8, Department of Neurology and Stroke Center. IdiICH volume was 4.6 cm3 (IQR 1.03 - 7.45). After 1 year of follow-up, 39 (95%) patients were alive, PAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
while 1 patient died from a recurrent ischemic stroke and 1 was lost to follow-up. Conclusion: Clini- Madrid, SPAIN9,Department of Neurology and Stroke Center. IdiPAZ Health Research Institute.
cians should be aware that ICH might be revealed by a transient neurological deficit in about 3% of Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN10
ICH cohorts. Even if this represents a rare occurrence, a rapid assessment with neuroimaging minimizes potential misdiagnosis and mismanagement of these patients. The frequent cortical location
BACKGROUND: The knowledge about the prevalence of first diagnosed paroxysmal atrial fibrillamight suggest a link with the underlying vascular disease (cerebral amyloid angiopathy).
tion (PAF) in patients with transient ischemic attack of undetermined aetiology (TIA-U) attended in
a TIA-Clinic (TIAC) is scarce. Our purpose was to analyze it.
METHODS: Observational transversal study of TIA-U with patients attended in a TIAC from January 2010 to May 2012. Clinical data were prospectively collected in a specific data bank. A retrospective analysis was performed including the following variables: demographic data, vascular risk
factors, TIA/stroke risk scores, neuroimaging, neurosonology and echocardiography. All patients
underwent a first 24-hour cardiac holter monitoring (24HM) and 26 patients a second one because
PAF was suspected. The 24HM parameters were also recorded, including the presence of supraventricular tachycardia (SVT). Irregular SVT was defined by more than 30 msec of maximal difference
between R-R in the longer paroxysm.
RESULTS: Overall, 155 TIA patients were included, mean age 71 years (SD, 11.8), 50.3% were
male. A total of 29 (18.3%) PAF were registered: 28 detected in the first 24HM and 1 in the second.
The multivariate analysis showed that irregular SVT (OR 9.821, 95% CI 6.322-29.939 p<0.001) was
the only factor associated with PAF diagnosis after adjustment by confounder factors.
CONCLUSION: The diagnosis of PAF after a TIA-U is higher than expected. The presence of irregular SVT in 24HM is strongly associated with the presence of PAF.
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Table 1. First and second 24 hour Holter Monitoring Parameters.
First 24 hour Holter Monitoring
Non-AF
AF
(n =
P
(n = 29)
126)

Duration (±SD, min)

22:46

23:05

0.516

Time from TIA onset to
24HM, mean (±SD, d)
Paroxysmal Atrial
Fibrillation, n (%)
>30 sec duration,
(±SD, sec)
<30 sec duration,
(±SD, sec)
Supraventricular
Tachycardia

91.33
(107.52)

82.59
(135.78)

0.748

-

28

-

-

Full registry

-

-

5.09 (3.85)

-

Events, n (%)
Higher beats number,
n (%)
Higher duration, (±SD,
sec)
Supraventricular Extrasystoles
High density (>100
total beats), n (%)

Second 24 hour Holter Monitoring

Non-AF
(n = 24)

AF
(n = 2)

23:01
(0:58)
309.13
(236.32)

20:17
(2:29)
350.5
(241.1)

P
0.36
0.814

1

-

-

Full Registry

-

-

5.8 (-)

-

1 (3.8)

0.529

54 (42.9) 26 (89.7)

<0.001* 17 (70.8)

9.8 (49.7) 12 (28.7)

0.822

18.5
(26.16)

0.76

10.24
(8.13)

11.04
(42.26)

0.818

6.79 (9.64)

7 (9.89)

0.977

4.63 (4.03)

0.02*

8.48
(40.85)
2.14
(3.73)

57 (45.5) 25 (86)

527.15
Total (±SD, beat)
(1651)
Percentage of total
0.55
(±SD)
(1.75)
Higher rate per minute 8.71
(±SD, beat/min)
(11.59)
Higher rate per hour
68.41
(±SD, beat/hour)
(172.94)
24.33
Promedial rate (±SD)
(77.86)
Heart rate monitoring
(±SD, beat/min)
108.27
Max
(15.94)
55.31
Min
(8.88)

2.48 (2.98)

2.9 (4.1)

0.001*

14 (58.3)

1 (50)

944.69
(2227)

0.254

1744.63
(4757.11)

0.93 (2.04)

0.317

1.86 (4.97)

1422
(2011.01)
1.63
(2.30)
14.5
(20.5)
151.5
(214.25)
79
(111.72)

13.89
(9.34)
108.83
(229.52)
40.1
(93.44)
105.76
(16.35)
53.34
(9.27)
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0.026*
0.289
0.346

0.448
0.288

15.5
(18.62)
188.62
(455.59)
85.95
(244.71)
105.04
(18.69)
57.83
(15.94)

0.855

1
0.926
0.949
0.943
0.911
0.969

131
(41.01)

0.092*

68 (1.41)

0.385

Table 2. Variables selected for the multivariate analyses.
Variable

Demographic data
Age
Previous CHA2DVASc
Vascular risk factors
Hypertension
Hyperlipidemia
Valvular heart disease
Visual symptoms
Diagnostic tests results
Left atrial enlargement
**
Acute brain infarct corresponding to AIT
≥ 1 chronic lacunar
brain infarct
First 24HM parameters
Irregular SVT
SVT duration
Higher SVE rate per
minute
Total SVE density

Univariate analysis
OR (95% CI)

P

Multivariate analysis
OR (95% CI)

1.038 (0.998-1.079) 0.062
1.211 (0.961-1.526) 0.104

-

2.875 (1.095-7.548)
0.484 (0.192-1.216)
3.2 (0.841-12.178)
1.909 (0.712-5.118)

-

0.032*
0.123
0.088
0.199

2.112 (0.922-4.841) 0.077

-

2.080 (0.593-7.292) 0.253

-

2.286 (0.880-5.940) 0.090

-

9.821 (6.322<0.001*
29.939)
1.150 (1.049-1.261) 0.003*

9.821 (6.32229.939)
-

1.034 (1.002-1067) 0.037*

-

1 (1-1)

-

0.237

P

<0.001*
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Differences in Risk Factors Profile in Caucasian and South Asian People Presenting to a specialist TIA Clinic?
K. Musarrat1, D. Eveson2, A. Mistri3
Leicester Royal Infirmary, Leicester, UNITED KINGDOM1, Leicester Royal Infirmary, Leicester, UNITED KINGDOM2, Leicester Royal Infirmary, Leicester, UNITED KINGDOM3
Background
There are a number of papers published on the differences of risk factor profiles between Caucasian
(C) and South Asian (SA) stroke patients. However, there is no data on ethnic differences in patients
presenting with a transient ischaemic attack (TIA).
Method
We compared risk factor profile in C and SA patients presenting to a specialist TIA clinic in Leicestershire, UK. Variables included: age, blood glucose (finger prick test), blood pressure, total cholesterol levels, degree of carotid artery stenosis, history of smoking, alcohol intake, atrial fibrillation,
diabetes, hypertension and hypercholesterolaemia. Independent t-test and chi-squared test were
used.
Results
1967 Caucasian and 225 South Asian patients were diagnosed to have a TIA or minor stroke. Compared to C, SA present at an earlier age (66 vs 73 years, p<0.001), and have a higher prevalence of
diabetes (44 vs 15%, p<0.001), hypercholesterolaemia (30 vs 22%, p=0.009) and hypertension (61
vs 50%, p=0.01). Conversely, C have a higher prevalence of atrial fibrillation (10 vs 1%, p<0.001),
smoking (55% vs 27%, p<0.001), excessive alcohol intake (8% vs 0.05%, p<0.001) and carotid artery stenosis (13 vs 8%, p=0.04). SA had higher blood glucose (7.6 vs 6.3mmol/L, p<0.001) and
lower total cholesterol level (4.5 vs 4.8mmol/L, p=0.001) with no significant groups difference in
blood pressure. Logistic regression indicated that the association was partly explained by the difference in age between the groups.
Conclusion
South Asians have a higher prevalence of diabetes, hypertension and hypercholesterolaemia, while
Caucasians have a higher prevalence of atrial fibrillation and carotid stenosis, and this is partly explained by the younger age at presentation of South Asian. In addition,Caucasians have a higher
prevalence of lifestyle risk factors like smoking and excessive alcohol consumption. Further research is required to identify the causes and potential interventions to minimise the identified differences.

716 Acute cerebrovascular events (ACE): TIA and minor strokes
DEVELOPMENT OF A RAPID ASSESSMENT TIA SERVICE
L. Brewer1, L. Weekes2, J. Moroney3, D. Williams4
Royal College of Surgeons in Ireland, Dublin, IRELAND1, Beaumont Hospital, Dublin, IRELAND2, Beaumont Hospital, Dublin, IRELAND3, Beaumont Hospital, Dublin, IRELAND4
Transient ischaemic attack is (TIA) may be associated with a high risk of early recurrent stroke. Urgent clinical assessment of all TIA patients is essential but the addition of brain imaging, cardiac investigations and neurovascular imaging can optimise risk stratification of patients. This allows physicians to individualise the management of patients. There is no international consensus on where
and how this rapid evaluation should take place.
Beaumont Hospital is a large tertiary referral centre with a well established stroke service. In January 2012 a TIA service was established in conjunction with the appointment of a TIA nurse specialist. We established a local protocol (outlining the pathway of care for all patients presenting acutely
with TIA) and an education programme for physicians within the emergency department (ED) outlining the urgency of assessment and referral of these patients to the stroke team. There is a strong
admission policy in our centre for patients who cannot be urgently investigated as outpatients, regardless of the ABCD2 score.
80 patients (42M: 38F) with TIA were assessed by our service in the year commencing January
2012. Mean age was 70 years (range 48-93). Almost all (92.5%) were referred through ED with
the remainder receiving their initial assessment in the stroke outpatient clinic. The most prevalent
risk factors were hypertension (80%) and hypercholesterolaemia (69%). 10 patients (12.5%) had an
acute cerebral infarct on diffusion-weighted MRI. The mean length of hospital stay was reduced by
2 days over the course of the year.
A significant number of TIA patients had an ischaemic infarct on neuroimaging, emphasising the
need for rapid assessment and management of these high risk patients. Lack of availability of urgent outpatient investigations necessitates the admission of many TIA patients. With careful service
co-ordination and planning, waiting times for such investigations (and length of stay) can be effectively reduced.
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Assessment of Minor stroke and TIA with the KINARM Robot – A pilot study
J.A. Desai1, S.B. Coutts2, S.H. Scott3, M. Metzler4, A.Y. Jin5, S.P. Dukelow6
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THE RECOVERY PROCESS IN PATIENTS WITH ISCHEMIC STROKE WITH TRANSIENT ISCHEMIC ATTACKS IN THE PAST
E. Costru-Tasnic1, M. Gavriliuc2

University of Calgary,, Calgary, CANADA1, Hotchkiss Brain Institute, University of Calgary, Calgary, CANADA2, Queen’s University,, Kingston, CANADA3, University of Calgary, Calgary, CAN- State University of Medicine and Pharmacy “Nicolae Testemitanu”, Chisinau, MOLDOVA1,
ADA4, Queen’s University, Kingston, CANADA5, Hotchkiss Brain Institute, University of Calgary, State University of Medicine and Pharmacy “Nicolae Testemitanu”, Chisinau, MOLDOVA2
Calgary, CANADA6
Background: Transient ischemic attacks (TIAs) are important predictive factors of future stroke.
Background: Neurological tools for quantifying brain function in subjects with stroke often do not
After a first TIA approximately 5% of patients develop a stroke during the next 2 days and about 20identify impairments in subjects with minor stroke or transient ischemic attack (TIA), due to course 30% - over the next 90 days. Recent studies show that TIAs in the history of patients presenting an
rating scales and ceiling effects. The objective of the present study is to identify whether robot-based actual stroke can stimulate the cerebral resistance, presenting a preconditioning effect. The purpose
assessment can identify sensory and motor deficits in subjects with minor stroke [National institutes of our study was to underline the differences of stroke recovery process in patients with and without
of health stroke scale (NIHSS) score <4] and TIA.
TIAs in the past.
Methods: We used a KINARM exoskeleton robot to quantify movement of the subject’s arms in the Methods: The study was conducted on 33 consecutive patients with ischemic stroke in the acute,
horizontal plane, within 7 days of symptom onset. A virtual reality display presented visual feedback early and late recovery phases, with (group A) and without TIAs (group B) in the past, and included:
of hand position and spatial objects in the workspace. Subjects performed 3 tasks. 1) Object hit task neurological examination of the patients; assessment of functional independence degree after stroke,
that required subjects to hit virtual balls moving towards them with virtual paddles attached to each using the Barthel score; statistical evaluation of obtained data by comparative analysis and graphics.
hand. 2) Position-Matching task where the robot moved a limb to different spatial locations with
Results: In our research the incidence of TIAs was 36,36%. TIAs occurred at different time before
subjects being asked to match the limb geometry with their contralateral limb without vision. 3) Vi- stroke: 2 weeks - 2 years. According to Barthel score, the average score obtained in examined pasual guided reaching task where subjects were instructed to reach as “quickly and accurately” from
tients was 37,87±4,3 points, with 31,9±4,9 points in group B, and 48,3±7,5 points in the group A.
a central target to one of eight peripheral targets. Patients were compared to healthy age, sex and
The highest Barthel score was obtained in patients with TIA at 12 months before stroke (72,5±5,64
handedness matched controls.
points).We also analyzed the functional independence degree depending on the time of ischemic
Results: 14 patients with TIA and Minor stroke were included in this study. 50% of patients were
stroke occurrence and Barthel score achievement. The highest score was obtained in patients evalmale with a median age of 61.5 years. The median NIHSS score at time of robotic assessment was 1 uated during the early post-stroke recovery phase (4-6 moths distance from the ischemic stroke) (IQR 2). We found 64.3%, 42.9% and 78.6% of patients compared to healthy controls failed the ob- 52,5±5,21points, explained by the presence of TIAs in the past of 2 patients from this subgroup who
ject hit, position matching, and visual guided reaching tasks, respectively. As well, 85.7% of patients accumulated 72,5±1,88points.
had abnormalities in at least one of the 3 tasks, and 14.3%, 42.9%, and 28.6% of patients failed one, Conclusions: The independence degree in patients with ischemic stroke is higher in persons with
two or all three tasks, respectively.
TIAs in the past than in patients without history of TIAs. TIAs might be considerate as preconditionConclusion: The KINARM robot detects deficits in sensorimotor and visuomotor pathways in paing factors that induce cerebral ischemic tolerance in humans.
tients with clinically absent or mild deficits following TIA and minor stroke.
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LONG TERM EVOLUTION OF PATIENTS TREATED IN A TIA UNIT
L. Benavente1, S. Calleja2, J. Vega3, D. Larrosa4, M. Rico5, M. Para6, J. Pascual7
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Why do patients with TIA have higher risk of early stroke recurrence than those with ischaemic stroke? Influence of patient behavior and other risk factors in the North Dublin Population Stroke Study
L. Akijian1, D. Ní Chróinín2, N. Hannon3, E.L. Callaly4, M. Marnane5, Á. Merwick6, Ó. Sheehan7,
G. Horgan8, J. Duggan9, L. Kyne10, J. Moroney11, S. Murphy12, E. Dolan13, D. Williams14, P.J. Kelly15

Hospital Universitario Central de Asturias, Oviedo, SPAIN1, Hospital Universitario Central de
Asturias, Oviedo, SPAIN2, Hospital Universitario Central de Asturias, Oviedo, SPAIN3, Hospital Universitario Central de Asturias, Oviedo, SPAIN4, Hospital Universitario Central de Asturias,
Oviedo, SPAIN5, Hospital Universitario Central de Asturias, Oviedo, SPAIN6, Hospital Universitario The Mater Misericordiae University Hospital, Dublin, IRELAND1, The Mater Misericordiae
Central de Asturias, Oviedo, SPAIN7
University Hospital, Dublin, IRELAND2, The Mater Misericordiae University Hospital, Dublin,
IRELAND3, The Mater Misericordiae University Hospital, Dublin, IRELAND4, The Mater MiseriBACKGROUND. Transient ischemic attacks (TIA) entail a high risk of stroke recurrence, which
cordiae University Hospital, Dublin, IRELAND5, The Mater Misericordiae University Hospital,
depends on the etiology. New organizational models have been created, but there is not much infor- Dublin, IRELAND6, The Mater Misericordiae University Hospital, Dublin, IRELAND7, The Mater
mation about the long-term evolution of patients managed according to these premises. Our aim is
Misericordiae University Hospital, Dublin, IRELAND8, The Mater Misericordiae University Hospito refer the follow-up of patients attended according to our model of TIA Unit.
tal, Dublin, IRELAND9,The Mater Misericordiae University Hospital, Dublin, IRELAND10, BeauMETHODS. TIA Unit is located in the Emergency Department and staffed by vascular neurologists. mont Hospital, Dublin, IRELAND11, The Mater Misericordiae University Hospital, Dublin, IREPatients admitted during the Neurology night shift stayed in such Unit <48h with complete etiologLAND12, The Mater Misericordiae University Hospital, Dublin, IRELAND13, Beaumont Hospital,
ical study. Preventive treatment is instituted in patients discharged to a high resolution Neurology
Dublin, IRELAND14, The Mater Misericordiae University Hospital, Dublin, IRELAND15
consult, in order to review in <2 weeks and subsequent follow-up.
RESULTS. During a year 161 patients were attended, being admitted to the hospital 8.6%. A toBackground:
tal of 1470 hospital days were avoided. Recurrence at 90 days was of 0.6%. Mean follow-up was
Early recurrent stroke is a major cause of disability after first ischaemic stroke and TIA, but factors
18.14±8.02 months (0-34), total recurrence 6.2% (70% cardioembolic strokes). There were no com- underlying early recurrence risk are not well-understood. We aimed to investigate risk factors for replications derived from treatment. Cardiological events were recorded in 10.6%, neoplastic in 5%,
current stroke after first stroke and TIA in a population-based cohort study.
cognitive impairment in 11%. There were 3 deaths unrelated nor to the stroke or its treatment.
Methods:
CONCLUSIONS. This model allows an early diagnosis and treatment of TIA, preventing recurrenc- The North Dublin Population Stroke Study applied multiple overlapping (‘gold-standard’) methods,
es of stroke in a long term. It detects atherothrombotic strokes, most of them admitted to the hospito ascertain hospital- and community-treated stroke and TIA patients in a 12-month period. Inclutal, and it shows a greater difficulty for detecting all cardioembolic strokes. TIA Unit appeared to be sion criteria for this analysis were: (1) Stroke-physician confirmed TIA/ischaemic stroke; (2) First
safe in using anticoagulation therapy, as the follow-up shows. It shows the same quality of manage- occurrence of new stroke/TIA (first-ever and prevalent) events within the ascertainment period. Earment than hospital admission, with a significant saving in hospital stays.
ly recurrent stroke was confirmed by a stroke physician.
Results:
584 patients met inclusion criteria (172 TIA, 412 stroke). Preventive medication use and stroke risk
factors were similar, except atrial fibrillation (more frequent in stroke than TIA, 36.7 versus 27.7%,
p=0.04).
Recurrent stroke rates were: 4.1% (TIA) vs 1.23% (stroke) (at 72 hours, p=0.03); 13.5% (TIA) vs
5.7% (stroke) (at 90 days, p=0.002). Fewer TIA than stroke patients presented to medical attention
after first symptoms (p=0.005). More TIA patients presented with recurrent stroke (8.2% vs 0.2%,
p=0.005).
Recurrent stroke was more likely in patients with TIA at all follow-up intervals (7day OR 2.7,
p=0.03). Delay >72 hours in seeking first medical attention (OR 3.1, p=0.002) and carotid stenosis/
occlusion (OR 2.5, p=0.008) were associated with stroke recurrence at 90 days. On multivariable
analysis, TIA (p=0.02), delay in seeking attention (OR 2.3, p=0.06), and carotid disease (OR 2.3,
p=0.03) were independent predictors of 90-day recurrent stroke.
Conclusion:
Our population-based data suggest that combined patient behaviour and pathophysiological factors are associated with early stroke recurrence risk. Improved public awareness to reduce delays to
seeking treatment for TIA symptoms is needed.
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Lipoprotein phospholipase A2 level and activity are not associated with the diagnosis of acute
brain ischemia.
J-M. Olivot1, W. Tai2, P. George3, C. Tung4, S. Mann5, M. Garcia6, S. Kemp7, M. Mlynash8, G.W.
Albers9
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Survey of Evaluation Models for Transient Ischemic Attack in Southwest China
J.J. Zhao1, F. Yu2, J. Xiao3, M.K. Zhou4, L. He5

Department of neurology, west china hospital of Sichuan university, Chengdu, CHINA1, Department of neurology, west china hospital of Sichuan university, Chengdu, CHINA2, Department of
Stanford Stroke Center, Stanford, USA1, Stanford Stroke Center, Stanford, USA2, Stanford Stroke neurology, west china hospital of Sichuan university, Chengdu, CHINA3, Department of neurology,
Center, Stanford, USA3, Stanford Stroke Center, Stanford, USA4, Stanford Stroke Center, Stanford,
west china hospital of Sichuan university, Chengdu, CHINA4, Department of neurology, west china
USA5, Stanford Stroke Center, Stanford, USA6, Stanford Stroke Center, Stanford, USA7, Stanford
hospital of Sichuan university, Chengdu, CHINA5
Stroke Center, Stanford, USA8, Stanford Stroke Center, Stanford, USA9
Background-Three international proposed evaluation models, including hospitalization, same-day
Background:
clinics and rapid evaluation units, are adopted to execute management of Transient ischemic attack
Lipoprotein phospholipase A2 (Lp-PLA2) level is associated with an increased risk of stroke after
(TIA). However, data on TIA evaluation models in China is sparse. Therefore, we seek to survey
a transient ischemic attack (TIA). TIA diagnosis is difficult. A preliminary study suggested that Lp- TIA evaluation models and the corresponding prognosis in southwest China.
PLA2 activity may increase after acute brain ischemia. The aim of the present study is to evaluate
Methods-We retrospectively investigated patients performed TIA/cerebral infarction reporting a
this association in a prospective cohort of patients referred for suspicion of TIA.
prior TIA successively admitted in Neurology Department of West China Hospital from December
Methods: Patients referred for the acute onset of transient or minor neurological symptoms of pre2008 to December 2010. The detailed information included TIA evaluation models and the 90-day
sumed ischemic mechanism were prospectively enrolled at a single academic center from April
risk of recurrent of TIA and stroke, disability and mortality, as well as hospital bed-days and costs.
2011-December 2012. Blood samples were collected within 24 hours after symptom onset. LpResults-222 subjects had been enrolled during the two years. After the onset of TIA, 63.5% were
PLA2 mass and activity levels were assessed by diaDexus, Inc. After a systematic work-up includadmitted immediately, and 36.5% received no treatment or went to a clinic or emergency room until
ing an acute brain MRI, a final diagnosis of minor ischemic stroke (IS), TIA, unknown or non-isch- the occurrence of stroke. In the TIA patients, 90-day risk of recurrent TIA and stroke, disability and
emic event was assigned at discharge by the attending stroke neurologist. Patients with a discharge
mortality was 5.9%, 2.2%, 20.7%, 1.5% respectively, with 7±3 hospital bed-days and consuming
diagnosis of TIA/IS/unknown were categorized as possible and those with a diagnosis of TIA or IS
10007 renminbi (RMB). While in cerebral infarction patients reporting a prior TIA, the above inas definite ischemic event.
dexes were 2.6%, 5.2, 55.8%, 10.4% respectively, with 9±4 hospital bed-days and consuming 11649
Results:
RMB.
100 consecutive patients were enrolled. Discharge diagnoses were TIA [n=28, median ABCD2=4
Conclusion-The main TIA evaluation model in southwest China is hospitalization, while large pro(IQR:2,5)], minor IS [n=30, median NIHSS=1 (IQR:1,2)], unknown (10) and non-ischemic (32).
portions of patients received no treatment or non-standard emergency and clinic treatment until the
Blood samples were collected after a median delay of 23 hours (IQR:17,36) after symptom onset.
occurrence of stroke. It is difficult to improve patient care and optimize cost-effectiveness in clinThe median Lp-PLA2 mass levels measured after a possible (200 ng/ml, IQR: 171, 222), a defiic or emergency room for TIA patients in southwest China. The optimal TIA evaluation model in
nite (202 ng/ml, IQR:172, 226) ischemic and a non ischemic event (192 ng/ml, IQR:168, 230),
southwest China is hospitalization immediately after TIA.
were equivalent, p=0.8. Similarly, the median Lp-PLA2 activity levels measured after a possible
(185 nmol/mL/min IQR:152,216) or a definite (186 nmol/mL/min, IQR: 153,216) ischemic event
were not statistically different than those measured after a non ischemic event (169 nmol/mL/min,
IQR:137, 213), p=0.2.
Conclusions:
The results of the present study do not confirm an association between Lp-PLA2 activity level and
the diagnosis of TIA or minor ischemic stroke.
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Clinical Significance of Perfusion Weighted Imaging Findings in Patients with Crescendo
Transient Cerebral Ischemic Attacks
J. LEE1, N.Y. KIM2, S.J. LEE3, W.M. BYUN45
Yeungnam University Medical Center, Daegu, SOUTH KOREA , Yeungnam University Medical Center, Daegu, SOUTH KOREA2, Yeungnam University Medical Center, Daegu, SOUTH KOREA3, Yeungnam University Medical Center, Daegu, SOUTH KOREA4
1

Background
Although multiple transient ischemic attacks (TIAs) within a few days are associated with a high
risk of developing a complete stroke, the underlying pathomechanisms in this group are still debatable. We aim to assess the imaging findings of patients who have crescendo TIAs and investigate the
clinical usefulness of perfusion weighted MRI (PWI) as a predictor of new lesion in these cases.
Methods
From February 2004 to March 2012, consecutive patients with history of crescendo TIAs who underwent brain MRI less than 48 hours from onset of the last episode were prospectively enrolled.
Crescendo TIAs were defined as two or more episodes within 24 hours, with complete recovery after each episode. Clinical and brain imaging findings were compared between patients who had crescendoTIAs with DWI positive findings and without DWI negative.
Results
Among 161 patients (mean age, 62 years old; 65 men vs. 96 women) enrolled in the study, 82
(50.9%) had baseline diffusion weighted MRI (DWI) abnormalities. The lesions were detected in the
basal ganglia of 47 (57.3%) patients, and in the pons of 5 (6.1%) patients in the DWI positive group.
Female gender (OR 2.094, 95% CI 1.012 to 4.333, p=0.046) and elevated homocysteine levels (OR
1.103, 95% CI 1.022 to 1.190, p=0.012) were significantly associated with DWI abnormalities in a
multivariate analysis. Perfusion weighted imaging (PWI) were performed in 64 patients. Higher proportion of follow-up DWI positive were identified in patients who had baseline PWI positive (81.6%
vs. 34.6%, p<0.001). Baseline PWI abnormality was an independent predictor of follow up DWI abnormalities in a multivariate analysis (OR 6.905, 95% CI 2.147 to 22.202, p=0.001).
Conclusions
These results demonstrate that crescendo TIAs are associated with new lesions on DWI in 51% of
the cases and the basal ganglia are the most commonly involved. Additionally baseline PWI abnormality is a significant predictor for follow up DWI abnormality.
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Transcranial colour-coded sonography to predict recurrent stroke/TIA
N. NASR1, G. Ssi-Yan-Kai2, B. GUIDOLIN3, F. BONNEVILLE4, V. LARRUE5
Department of Vascular Neurology. University of Toulouse. INSERM 1048, TOULOUSE,
FRANCE1, Department of Neuroradiology. Toulouse University Hospital., TOULOUSE,
FRANCE2, Department of Vascular Neurology. Toulouse University Hospital., TOULOUSE,
FRANCE3, Department of Neuroradiology. University of Toulouse. INSERM U825, TOULOUSE,
FRANCE4, Department of Vascular Neurology. University of Toulouse. INSERM 1048, TOULOUSE, FRANCE5
Background.
Patients with recent transient ischaemic attack (TIA) are at risk of imminent stroke. The clinical
ABCD2 score and findings on MRI and CT-angiography can be used to identify patients at risk. The
predictive value of transcranial colour-coded sonography (TCCS) has not been evaluated in this setting.
Methods.
We conducted a retrospective analysis of patients consecutively treated for TIA or minor stroke in a
TIA clinic within 24h of symptom onset. Agreement between TCCS and MRI 3D TOF images for
the diagnosis of proximal (internal carotid artery, vertebral artery, basilar artery, circle of Willis, and
main stem of the middle cerebral artery) >50% stenosis or occlusion of intracranial symptomatic artery was evaluated using the kappa statistics. We calculated the sensitivity and specificity of TCCS
for predicting recurrent TIA/stroke at 7 days.
Results.
Of 314 patients admitted to the clinic during the study period, 159 had confirmed TIA or minor
stroke and were treated within 24h of symptom onset. A readable acoustic temporal bone window
was found in 142/159 (89.3%) patients. TCCS and MRI were performed within 4h from each other
in 116 patients. MRI showed a proximal steno-occlusive lesion of intracranial symptomatic artery
in 6 patients. Agreement between MRI and TCCS was perfect (kappa=1). Recurrent TIA/stroke occurred in 10 patients (8 TIA and 2 minor strokes). All recurrences occurred within 24h of symptom
onset. A steno-occlusive lesion of the symptomatic artery was found on TCCS in 4/10 patients with
recurrence and 3/132 patients without recurrence (P<0.001; sensitivity=40%; specificity=97.7%;
odds ratio [95% CI] adjusted for ABCD2 score: 31.5 [4.5 to 218.6])
Conclusion.
Our study shows that TCCS can be used to guide triage of patients with TIA. The use of TCCS is
however limited by the lack of acoustic window in approximately 10% of patients.
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Blood Biomarkers and Recurrence of Stroke in Patients with Transient Ischemic Attack – A
Systematic Review
F. Carioca1, P. Canhão2
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Difference of Knowledge and Secondary Prevention Compliance of Stroke between Transient
Ischemic Attack Patients with and without Subsequent Stroke
J.J. Zhao1, M.K. Zhou2, J. Guo3, L. He4

Hospital de Santa Maria, University of Lisbon, Lisbon, PORTUGAL1, Hospital de Santa Maria,
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Department of neurology, west china hospital of Sichuan university, Chengdu, CHINA1, Department of neurology, west china hospital of Sichuan university, Chengdu, CHINA2, Department of
neurology, west china hospital of Sichuan university, Chengdu, CHINA3, Department of neurology,
west china hospital of Sichuan university, Chengdu, CHINA4

Background– Several predictors have been proposed to identify the risk of stroke recurrence in patients with Transient Ischemic Attack (TIA). Apart from clinical and imaging predictors, blood biomarkers have been suggested for this purpose. The main goal of this study is to carry out a systematic review of the literature to find all biomarkers evaluated as prognostic predictors in TIA cohorts.
Methods – We searched PubMed (1974 to June 2012) aiming to find studies measuring blood biomarkers in TIA patients (<72h) and assessing their association with stroke recurrence. We planned to
perform a meta-analysis providing that blood concentrations were given.
Results –The electronic search yielded 827 studies, 53 were selected for full reading, and seven
studies met the inclusion criteria. The studies were heterogeneous and generally small (mean 147
patients, ranging between 94 and 194). The effect of blood biomarkers was adjusted for other outcome predictors in six studies (ABCD2 score, age and carotid disease). The following biomarkers
were assessed: C-reactive protein (CRP) (three studies), Lp-PLA2 mass and activity (two), D-dimers
(one), Copeptin (one), Cortisol (one) and Troponin I (one). Copeptin and Lp-PLA2 mass and activity were associated with recurrence of stroke 90 days after TIA. The association between the CRP
and stroke recurrence could not be established, given the opposite results of the studies. D-dimer
and Cortisol were not associated with stroke recurrence in TIA patients.
Conclusion – Blood biomarkers as Lp-PLA2 mass and activity, Copeptin and CRP were targeted as
possible predictors of stroke recurrence in TIA, but more studies are required to confirm their usefulness. Investigators should attempt to standardize studies’ design and enlarge the sample size in
order to import their results to clinical practice.
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Background: Latest guidelines from the National Stroke Association (NSA), The European Stroke
Organization (ESO) and China recommend that Transient Ischemic Attack (TIA) patients should receive early secondary prevention. Lack of knowledge about stroke may lead to poor compliance of
secondary prevention of stroke in patients with TIA. We set out to evaluate the difference of knowledge and secondary prevention compliance of stroke between TIA patients with and without subsequent stroke.
Methods: We consecutively enrolled TIA patients with/without subsequent stroke from our hospital from December 1, 2008, to December 31, 2011. All enrolled patients received health education
both at hospital discharge and 90 days after discharge. The survey was designed to record detailed
information including telephone interview of patients’ general knowledge of stroke 6 months after
discharge (such as the warning signs and the risk factors of stroke) and secondary prevention compliance of stroke (such as the adherence to evidence-based medicine and related lifestyle modifications).
Results: TIA patients with subsequent stroke have a higher identification rate of warning signs of
stroke such as speech disorder, weakness, decreased sensation or inability to feeling things than
those without subsequent stroke (76.1% vs 66.3%, P=0.001; 91.5% vs 73.5%, P=0.002; 62.2% vs
46.9%, P=0.041). There were no differences of risk factors of stroke between the two groups. And,
hypertension was the most frequently identified risk factor. The adherence rate of anti-platelet agent
and statins therapy were higher in TIA patients with subsequent stroke than those without it (80.5%
vs 65.3%, P=0.024; 53.7% vs 35.7%, P=0.016). There were no differences in antihypertensive, hypoglycemic therapy, and lifestyle modifications between the two groups.
Conclusion: TIA patients with subsequent stroke have higher identification rate of warning signs of
stroke, better adherence of secondary prevention of stroke than those without subsequent stroke. To
attain a better compliance of secondary prevention of stroke, TIA patients deserve more health education to make them aware the harms of subsequent stroke.
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Short - and Long – Term Effects of t-PA in Minor Stroke
K. Villringer1, L.-A. Schaafs2, U. Grittner3, C.H. Nolte4, H. Audebert5, J.B. Fiebach6
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Meningeal disease masquerading as transient ischaemic attack
L. CUINAT1, N. NASR2, A. JAFFRE3, F. BONNEVILLE4, V. LARRUE5
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Background:
There is a continuing debate about whether patients with minor stroke symptoms benefit from
thrombolysis. Therefore we tried to assess the association of t-PA and possible other co-variables on
outcome in minor stroke cases.
Methods:
We prospectively analysed 134 patients with NIHSS 4 – 7 (n = 62) and greater than 7 (n = 48) either
with or without thrombolysis with visible lesions on diffusion weighted images, examined in a 3 T
MRI scanner.
Results:
There was a significant difference for NIHSS on day 6 for mild stroke patients having received t-PA
(p = 0.05) contrary to those without thrombolysis, suggesting favourable short-term outcome due
to t-PA. However, no significant difference was noticed for mRS in a 3 month follow-up in minor
stroke with or without t-PA.
Conclusion:
There was significantly improved short-term outcome in minor stroke patients after t-PA therapy.
However no long-term beneficial effect was noticed. Factors other than thrombolysis might account
for this result.

Background.
Cortical subarachnoid haemorrhage and meningitis sometimes present as episodes of transient neurological dysfunction mimicking transient ischaemic attack (TIA). In the present study, we sought to
determine the frequency of meningeal disease among patients treated in a TIA clinic.
Methods.
Retrospective analysis of data from patients consecutively admitted to a TIA clinic between August
2010 and March 2012. Patients were classified as probable or possible ischaemic event (TIA or minor stroke), or non-ischaemic event using clinical data and findings on brain imaging and ultrasound
studies.
Results.
Of 529 patients (mean age 63.5 years), 134 (25.3%) were classified as non-ischaemic event. Meningeal disease was the likely cause of clinical symptoms in 9 (1.7%) patients including 5 patients
with meningitis (1 tuberculous meningitis, 1 rheumatoid meningitis, 1 myelomatous meningitis, 1
lymphomatous meningitis, 1 HSV-1 meningoencephalitis), and 4 patients with cortical subarachnoid
haemorrhage (probably related to cerebral amyloid angiopathy in 3 patients). Clinical symptoms
comprised motor deficit (4), sensory deficit (4), aphasia (3), and dysarthria (2). Transient neurological dysfunction was recurrent in 7/9 patients. Duration of transient episodes ranged from 5 min to 30
min. No patient suffered headache. Nuqual rigidity was absent in all cases. MRI showed evidence
of meningeal or meningocerebral disease in 9/9 patients. Meningeal disease (6.7%) ranked fifth as
a cause of non-ischaemic event behind migraine with aura (22.3%), peripheral vestibular syndrome
(14.1%), epilepsy (12.6%), and somatoform disorders (9.7%).
Conclusion.
Our study confirmed that serious meningeal disease could present as TIA, but this disease was relatively uncommon among patients treated in a TIA clinic. Results highlight the diagnostic value of
MRI in these patients.
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Case report: intracerebral haematoma secondary to probable cerebral amyloid angiopathy
presenting with transient neurological symptoms
N.J. Ahmad1, M. Srinivasan2, R.R. Campbell3
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Decreasing variation in diagnosis of transient ischemic attack and ischemic stroke between
hospitals
D. Bhupali1, DL Labovitz, MD2
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College of Medicine/Montefiore Medical Center, Bronx, USA2

Background: Cerebral amyloid angiopathy (CAA) is a recognised cause of intracerebral haemorrhage. Transient neurological symptoms related to haemorrhage are a known mode of presentation
which is under appreciated. Without imaging, the clinician may be mislead into a clinical diagnosis
of a transient ischaemic attack (TIA) resulting in adverse therapeutic decision making. Stroke guidelines in England do not recommend routine brain imaging in TIA. The case presented here demonstrates where brain imaging had significant treatment implications for a patient originally diagnosed
clinically as a TIA.
Methods (Case): A 73 year old man with a past history of mild chronic obstructive airways disease
and melanoma of the left cheek excised curatively in October 2011 was seen in the TIA clinic at
Princess Royal Hospital Telford in November 2012. There was no significant history of hypertension. He had three episodes of transient left facial and left hand paraesthesia lasting a few minutes
only. Neurological examination was normal. There were no signs of cognitive impairment. He was
in sinus rhythm. Carotid ultrasound was normal. Antiplatelets were commenced for a suspected TIA.
An MRI brain scan was requested in view of his recurrent neurological episodes and history of malignancy.
Results (Outcomes): MRI brain demonstrated a resolving 1.8cm right parietal haematoma. Gradient
recalled echo images showed multiple old large vessel, small vessel and subarachnoid haemorrhages. A diagnosis of probable CAA according to the Boston criteria was made, antiplatelets stopped
and counselling given.
Conclusion: Intracerebral haemorrhage particularly in association with CAA is a potential TIA mimic. Clinicians need to have a greater awareness of this and a lower threshold for appropriate imaging
which is instrumental in diagnosis.

Background: The short duration of symptoms and multitude of non-vascular mimics make diagnosis
of transient ischemic attack (TIA) subjective and challenging. Pathophysiology is the same for TIA
and ischemic stroke (IS); therefore, the TIA-IS ratio, defined as the ratio of TIA to IS cases, should
be the same across demographic and clinical strata and theoretically should not vary between hospitals. Our objective was to assess whether re-evaluation of the diagnosis of TIA and IS through application of formal diagnostic criteria reduces differences between hospitals in the TIA-IS ratio.
Methods: Cases were identified using primary ICD9 discharge codes at three US (Bronx, NY) hospitals, including a community hospital without neurology residents, from January 2009-June 2011.
Each TIA diagnosis was confirmed by chart review, excluding the diagnosis of TIA in cases with
acute IS on brain imaging, duration >24 hours or a non-vascular syndrome by NINDS criteria. IS
diagnosis required an acute infarct on imaging or an explicit statement that the diagnosis was IS despite negative imaging. Chi-square was used for univariate statistical comparison.
Results: There were 798 TIA and 2125 IS cases by primary ICD9 code, for an overall TIA-IS ratio
of 27.3%. The ratio was highest for the hospital lacking neurology residents (39.2%) versus the two
hospitals with neurology residents (26% and 25.2%, p<0.0001). Confirmation of diagnosis by chart
review dropped the number of TIA cases by 45%, IS cases by 10%, and decreased the overall TIAIS ratio to 18.7%. Differences in the ratio between hospitals became non-significant: 19.6% at the
hospital lacking neurology residents and 17.4% and 20.4% at the hospitals with neurology residents,
p=0.33.
Conclusion: The TIA-IS ratio differs between hospitals; however, retrospective application of simple clinical criteria reduces the differences. Applying commonly accepted criteria can harmonize the
way US hospitals diagnose and bill for IS and TIA.

730 Scientific Programme

London, United Kingdom 2013
732 Acute cerebrovascular events (ACE): TIA and minor strokes
Blacks are Less Likely to be Admitted with Transient Ischemic Attack than Whites in the
Bronx, NY
D. Bhupali1, D.L. Labovitz2

733 Acute cerebrovascular events (ACE): TIA and minor strokes
Metabolomic profiling of patients with recurrent transient ischemic attack
G. Mauri-Capdevila1, M. Jové2, I. Suárez3, S. Cambray4, J. Egea5, J. Sanahuja6, C. González7, A.
Quílez8, I. Benabdelhak9, M. Codina10, M. Portero-Otín11, F. Purroy12

Albert Einstein College of Medicine/Montefiore Medical Center, Bronx, USA1, Albert Einstein
College of Medicine/Montefiore Medical Center, Bronx, USA2

Institut de Recerca Biomèdica de Lleida. Servei de Neurologia del Hospital Universitari Arnau
de Vilanova, Lleida, SPAIN1, Institut de Recerca Biomèdica de Lleida, Lleida, SPAIN2, Institut
de Recerca Biomèdica de Lleida, Lleida, SPAIN3, Institut de Recerca Biomèdica de Lleida, Lleida,
Background: Because the mechanism for transient ischemic attack (TIA) is the same as for ischemic SPAIN4, Institut de Recerca Biomèdica de Lleida, Lleida, SPAIN5, Institut de Recerca Biomèdica de
stroke (IS), with only the duration of vascular occlusion and availability of collateral blood flow sep- Lleida. Servei de Neurologia del Hospital Universitari Arnau de Vilanova, Lleida, SPAIN6, Institut
arating them, the TIA-IS ratio, defined as the ratio of TIA to IS cases, theoretically should be identi- de Recerca Biomèdica de Lleida. Servei de Neurologia del Hospital Universitari Arnau de Vilanova,
cal across demographic strata. Our objective was to assess whether the TIA-IS ratio varies by race,
Lleida, SPAIN7, Institut de Recerca Biomèdica de Lleida. Servei de Neurologia del Hospital Universex or age among white, black and Hispanic residents of the Bronx.
sitari Arnau de Vilanova, Lleida, SPAIN8, Institut de Recerca Biomèdica de Lleida. Servei de NeuroMethods: TIA and IS cases were identified from the Montefiore Stroke Registry from January 2009- logia del Hospital Universitari Arnau de Vilanova, Lleida, SPAIN9,Institut de Recerca Biomèdica de
June 2011 using primary ICD9 discharge codes and confirmed by chart review. Chi-square and Stu- Lleida. Servei de Neurologia del Hospital Universitari Arnau de Vilanova, Lleida, SPAIN10, Institut
dent’s t-test were used for univariate and logistic regression for multivariate comparisons.
de Recerca Biomèdica de Lleida, Lleida, SPAIN11, Institut de Recerca Biomèdica de Lleida. Servei
Results: There were 416 TIA and 1762 IS cases confirmed by chart review among white, black and
de Neurologia del Hospital Universitari Arnau de Vilanova, Lleida, SPAIN12
Hispanic patients. Older age (p<0.0001) and male sex (p<0.0001) were associated with lower TIAIS ratios. Whites (mean age 78 years) were older than blacks (67 years, p<0.0001) and Hispanics
BACKGROUND
(68 years, p<0.0001). In a multivariate model adjusted for hospital site, male sex (TIA-IS OR=0.57, Transient ischemic attack (TIA) is associated with high risk of early stroke recurrence (SR). The
95% CI 0.45-0.71), older age (0.98, 0.97-0.99) and black race (0.69, 0.55-0.87) were associated with presence of large artery atherosclerosis (LAA) is the main established prognostic predictor. Howlower TIA-IS ratios.
ever, only few biological biomarkers have been reported as useful in the prognosis of TIA patients.
Conclusion: The TIA-IS ratio differs by age, sex and race, with patients who are of older age, male, New techniques of massive simple analysis, such as metabolomics, are now available providing the
or black less likely to receive the diagnosis of TIA. In the US, many hospitals routinely admit paopportunity to identify new biomakers as well as potential novel pathogenic pathways. The aim of
tients diagnosed with TIA for rapid evaluation, but these data suggest that some demographic groups the present study was to perform a metabolomic analysis of a cohort of TIA patients in order to find
are less likely to be admitted with TIA than others. We suspect that the differences are related to
new biomarkers to identify TIA with SR and TIA with LAA.
physician and patient behavior. In particular, blacks, particularly black men, may be less likely to
METHODS
obtain emergency care for TIA symptoms than whites or Hispanics. If confirmed, this finding would A nontargeted metabolomic profile was performed in plasma from 131 consecutive TIA patients,
support targeting resources for public education on TIA to black Americans.
of which 20(15.27%) had a SR after median follow-up of 36.9 months. Metabolomic analysis of
plasma obtained during the first 24 hours after symptoms onset, was established using an ultra
high-pressure liquid chromatography coupled to an electrospray-ionization quadrupole time of flight
mass spectrometer. Identity of metabolites was confirmed by isotope pattern distribution and coelution with authentic standards.
RESULTS
LAA was present in 33(25.2%) patients. After metabolomic analysis we observed changes in plasma levels of several metabolites were linked to SR comprising anandamide, eicosapentaenoic acid,
1-monopalmitin, 2-aminohexadecanoic acid, dodecanoic acid, erythriol, threonate, and uridine monophosphate. An evaluation of data through ANOVA analyses established that early SR (at 90 days)
could show a specific metabolomic signature characterized by changes in fatty acids biosynthesis
and D-glutamine and D-glutamate metabolism. Finally, several metabolites such as androsterone,
stearic acid and ascorbic acid were upregulated in patients with LAA.
CONCLUSION
This data demonstrated the feasibility and utility of the omic approach to identify TIA patients with
SR, potentially defining a metabolomic signature of this condition.
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734 Acute cerebrovascular events (ACE): TIA and minor strokes
Rapid MRI protocol (T2and DWI), within 24 hours for patients with suspected TIA or minor
stroke, is a practical and efficient service to run in a district general hospital.
H.Y.Y. Chun1, B. Bhaskaran2, R. Periss3, S. Smith4, I. Salih5
Torbay Hospital, Torquay Devon, UNITED KINGDOM1, Torbay Hospital, Torquay, Devon,
UNITED KINGDOM2, Torbay Hospital, Torquay, Devon, UNITED KINGDOM3, Torbay Hospital,
Torquay, Devon, UNITED KINGDOM4, Torbay Hospital, Torquay, Devon, UNITED KINGDOM5
Background
Diffusion-weighted Magnetic Resonance Imaging (DWI) is highly sensitive in identifying acute
ischemia in the brain and is valuable in selected patients presenting with suspected TIAs. Clinical utility of DWI MRI in this setting usually necessitates a discussion between the radiologist and
stroke physician. A protocol has been agreed between the stroke and radiology departments to allow
direct referral for MR imaging from a stroke physician. The protocol allows access for selective
MRI sequences within 24hours of requesting, without the need for discussion with the radiologists.
The patient attends the MRI with the request and the radiographer will perform the scan in between
the scheduled slots without a need to disrupt MR department’s daily scheduled activity.
Methods
Data of patients who were referred via the above protocol was collected between 24/2/2010 and
2/3/2011. This data was analysed for demographics, setting of referral (inpatient/clinics) and timing
of scan.
Results
A total of 147 patients, aged between 39-90 years, were referred for the DW MRI between
24/2/2010 and 2/3/2011. 93 patients (63%) were referred from TIA clinics, 49 (33%) from the inpatient stroke unit and 5 (3%) from other settings. 125 patients (85%) had the scan done on the same
day, 21 (14%) within 2-6 days and 1 patient at 7 days. 23 patients (15%) had positive DWI scans, of
which 8 had a diagnosis of TIA and 15 were diagnosed with a minor stroke. Each scan took under 5
minutes per patient.
Conclusion
Our data has shown that direct referral from stroke physicians for rapid TIA- MRI protocol is a practical and efficient service that can be run successfully in a district general hospital. This service was
applicable for both inpatients and outpatients.
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735 Acute cerebrovascular events (ACE): TIA and minor strokes
Estimating Incidence of ambulatory Acute Cerebrovascular Syndrome (ACVS) on Vancouver
Island, British Columbia, a geographically circumscribed population
A.M.W. Penn1, K.M. Maclure2, M. Penn3, J. Morrison4

736 Acute cerebrovascular events (ACE): TIA and minor strokes
DRVING ADVICE GIVEN TO PATIENTS REFERRED TO A TRANSIENT ISCHAEMIC
ATTACK (TIA) CLINIC
P.G. O’Mahony1, N. Ahad2, V. Jones3

Vancouver Island Health Authority Research Centre, Victoria, CANADA1, University of British St Helier Hospital, London, UNITED KINGDOM1, St Helier Hospital, London, UNITED KINGColumbia, Vancouver, CANADA2, Vancouver Island Health Authority Research Centre, Victoria,
DOM2, St Helier Hospital, London, UNITED KINGDOM3
CANADA3, Vancouver Island Health Authority Research Centre, Victoria, CANADA4
Background
Background: TIA and mild stroke are often combined under the heading “mild ACVS”. In-patient
The Driver and Vehicle Licensing Authority (DVLA) guidelines indicate that patients with a trancare is technically unnecessary, as imaging and treatment is increasingly provided in rapid assesssient ischaemic attack (TIA) should not drive for one month after the event. Compliance with the
ment units. The current estimate of mild ACVS incidence in Canada is 0.09% (Krueger 2012).
guidelines has previously been shown to be poor. We wished to assess the current status on followMethods: Suspected ACVS cases on Vancouver Island are referred from GPs offices or 12 Emering the DVLA medical guidance for patients referred to a rapid access TIA clinic.
gency Departments to an ambulatory Stroke Rapid Assessment Unit (SRAU). A diagnosis of mild
Method
ACVS is based on full work-up by a neurologist in the SRAU and 1 year follow up. MRI is emAll new patients (n =185) referred to our TIA clinic over a 10-month period were asked if they were
ployed if needed and available within 3 days of onset (20% MRI rate). “Mild” = not requiring hoscurrent drivers, whether or not they had been advised not to drive before attending the clinic and
pital admission. Patients who develop stroke after index TIA and are hospitalized before they can
how they had travelled to the clinic that day.
attend the SRAU are also counted using the island-wide electronic medical record and by follow-up Results
phone call. Where ACVS is suspected but not proven “possible ACVS” is used. Cases stratified as
In total, 94 patients referred were current drivers. Only 13 (14%) had been advised not to drive benorth or south based on postal code. Populations: south 359,991, north 376,263.
fore attending clinic. 42 (23%) patients actually drove to the clinic, of whom 4 had been advised not
Results: For the South, where the SRAU is located, the annual per capita referral for presumed
to.
ACVS to the SRAU, grew linearly from 0.13% in 2005 to 0.33% in 2010, with no deceleration.
63 patients were ultimately diagnosed with TIA, and 25 with stroke, of whom 31 and 9 respectiveMimic rate - 44%, “possible ACVS” - 12%. For 2010 the incidence of ACVS plus “possible ACVS” ly were current drivers. Of those diagnosed with TIA, 16 (25%) drove themselves to the clinic, 2
was 0.16%. At present referral growth rates this should exceed 0.24% in 2 more years. The north
(13%) of whom had been advised not to. Of the 25 stroke patients, 4 (16%) drove to clinic, of whom
island saw parallel but delayed growth. 19% of referrals were no-shows in 2010 compared to 2%
one (25%) had been advised appropriately not to.
in 2005. Patients developing recurrent stroke before they could be seen in clinic (3% of referrals in
Conclusion
2010, 1.5% in 2005) increased as TIA-to-clinic performance decreased.
Doctors are legally obliged to inform patients if their medical condition means they may be unfit to
Conclusion: Without active case ascertainment, incidence of non-hospitalized confirmed ACVS on drive. It is concerning that the vast majority of drivers are not being advised appropriately with imVancouver Island is almost twice the present Canadian estimate, and likely much larger. Referrals
plications not only for driving safety but also for doctors’ responsibility and duty. Our TIA pathway
grow rapidly when access to specialized care is provided, which may swamp system capacity, reduc- available to all referrers clearly documents the need to give driving advice. However, doctors need
ing the efficacy of such clinics.
to routinely ask patients about driving in whom they suspect a diagnosis of TIA and advise them appropriately. Given the incidence of TIA (0.35% population annually), should there be more public
information about driving alongside the successful stroke campaigns?
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The Effect of FAST Awareness on Patient Response to TIA like Symptoms.
D. Dutta1, M. Price2, A. Kumar3, A. Deering4, K. Hellier5
Gloucestershire Royal Hospital, Gloucester, UNITED KINGDOM1, Gloucestershire Royal Hospital, Gloucester, UNITED KINGDOM2, Gloucestershire Royal Hospital, Gloucester, UNITED
KINGDOM3, Gloucestershire Royal Hospital, Gloucester, UNITED KINGDOM4, Gloucestershire
Royal Hospital, Gloucester, UNITED KINGDOM5

Table 1: FAST knowledge and response of FAST aware and unaware patients.
FAST knowledge:
Aware of 0 items
Aware of 1 item
Aware of 2 items
Aware of 3 items
Aware of all 4
items
Response to symptoms:
Called 999
Presented to ED
Saw GP
Called friends/ family
Did nothing
Onset to first medical contact in
hours (median,
upper and lower
quantiles)

FAST aware (n= FAST unaware
124)
(n= 85)

p

29.8%
16.2%
22.8%
20.5%
10.0%

N/A

N/A

Background: Effective management of stroke and TIA is dependent upon an urgent response from
patients at symptom onset. Public education programmes such as FAST (Face, Arm, Speech, Time
15.4%
10.6%
p= 0.079
to call 999) may increase awareness of stroke symptoms but knowledge about response to transient
17.1%
10.6%
symptoms amongst FAST aware patients is limited.
52.0%
55.3%
Methods: A survey of consecutive patients attending a UK hospital TIA clinic between October and
4.9%
16.5%
December 2012 following recent neurological symptoms. Our results were compared with 2 earli10.6%
7.1%
er studies before the launch of the FAST campaign. Data were collected by 5 clinicians and tests of
18 (0.5, 48)
24 (2,72)
p =0.220
proportion and the Wilcoxon rank sum tests were used for analysis.
Results: Of 209 patients (50.7% male; median age 73.0), TIA was diagnosed in 43.1%, 16.3% had
strokes and 40.7% were stroke mimics. Although 59.3% were FAST aware, only 10% could recall
all 4 elements and only 26.6% of FAST aware patients acknowledged that their response had been
influenced by FAST. Median time to first medical contact was 18 hours for FAST aware patients
and 24 hours for unaware (p=0.220). An emergency response (calling 999/attending A&E) was noted in 32.3% of FAST aware versus 21.2% of unaware patients (p=0.079). Of FAST aware patients
not influenced by FAST, 30.4% were unable to remember FAST when symptoms occurred, 43.5%
failed to realise that their symptoms could represent a stroke and 10.9% failed to recall the appropriate emergency response. The proportion of patients presenting within 3 hours of onset was 34.4%
versus 44.2% (p=0.012) in an earlier study. The proportion presenting within 24 hours of onset was Table 2: Comparison of current and 2 older (pre FAST) studies.
61.2% vs. 70% (p=0.017) and 55.6% (p=0.265) in 2 earlier studies.
This stuGiles,
Chandratheva, p
Conclusions: The FAST campaign did not influence response in patients with transient or minor
dy, 2012
2006
2010 (n=1000)
(n=209)
(n=241)
symptoms in this study. Future public awareness campaigns must be continued for long enough to
69.3
71.0
73.0
p=0.367
leave a lasting impression, focus on an emergency response and highlight other important symptoms Age in years (mean)
Response time (% of patiof stroke.
ents):
< 3 hours
< 24 hours
< 24 hours
Emergency response- calling 999 or presentation to
ED (% of patients)
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34.4%
61.2%
61.2%

N/A
55.6%

44.2%
70%

p=0.012
p=0.265
p=0.017

27.6%

9.9%

17.5%

P<0.001
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738 Acute cerebrovascular events (ACE): TIA and minor strokes
Frequent inaccuracies in ABCD2 scores by non-stroke specialists referring to a daily Rapid
Access Stroke Prevention service
D. Bradley1, S. Cronin2, J.A. Kinsella3, W.O. Tobin4, C. Mahon5, M. O’Brien6, R. Lonergan7, M.T.
Cooney8, S. Kennelly9, D.R. Collins10, D. O’Neill11, T. Coughlan12, S. Smyth13, D.J.H. McCabe14
Adelaide and Meath Hospital, Dublin incorporating the National Children’s Hospital, Dublin,
IRELAND1, Adelaide and Meath Hospital, Dublin incorporating the National Children’s Hospital,
Dublin, IRELAND2, Adelaide and Meath Hospital, Dublin incorporating the National Children’s
Hospital, Dublin, IRELAND3, Adelaide and Meath Hospital, Dublin incorporating the National
Children’s Hospital, Dublin, IRELAND4, Adelaide and Meath Hospital, Dublin incorporating the
National Children’s Hospital, Dublin, IRELAND5, Adelaide and Meath Hospital, Dublin incorporating the National Children’s Hospital, Dublin, IRELAND6, Adelaide and Meath Hospital, Dublin
incorporating the National Children’s Hospital, Dublin, IRELAND7, Adelaide and Meath Hospital,
Dublin incorporating the National Children’s Hospital, Dublin, IRELAND8, Adelaide and Meath
Hospital, Dublin incorporating the National Children’s Hospital, Dublin, IRELAND9,
Adelaide and Meath Hospital, Dublin incorporating the National Children’s Hospital, Dublin, IRELAND10, Adelaide and Meath Hospital, Dublin incorporating the National Children’s Hospital,
Dublin, IRELAND11, Adelaide and Meath Hospital, Dublin incorporating the National Children’s
Hospital, Dublin, IRELAND12, Adelaide and Meath Hospital, Dublin incorporating the National
Children’s Hospital, Dublin, IRELAND13, Adelaide and Meath Hospital, Dublin incorporating the
National Children’s Hospital, Dublin, IRELAND14
The ‘accuracy’ of Age, Blood pressure, Clinical features, Duration and Diabetes (ABCD2) scoring
by non-stroke specialists referring patients to a daily Rapid Access Stroke Prevention (RASP) service is unclear, as is the accuracy of ABCD2 scoring by trainee residents. In this prospective study,
referrals were classified as ‘confirmed TIAs’ if the stroke specialist confirmed a clinical diagnosis of
possible, probable or definite TIA, and ‘non-TIAs’ if patients had a TIA mimic or completed stroke.
ABCD2 scores from referring physicians were compared with scores by experienced stroke specialists and neurology/geriatric medicine residents at a daily RASP clinic; inter-observer was examined.
101 referrals were analysed (mean age 60.0 years, 58% male). The median interval between referral and clinic assessment was 1 day. 52/101 (52%) of referrals were ‘non-TIAs’; 45/52 (86%) ‘TIA
mimics’ and 7/52 (14%) completed strokes. There was only ‘fair’ agreement in total ABCD2 scoring
between referring physicians and stroke specialists (κ = 0.37). Agreement was ‘excellent’ between
residents and stroke specialists (κ = 0.91). Twenty of 29 patients scored as ‘moderate to high risk’
(score 4-6) by stroke specialists were scored ‘low risk’ (score 0-3) by referring physicians. ABCD2
scoring by referring doctors was frequently inaccurate, with a tendency to underestimate stroke risk.
These findings emphasize the importance of urgent specialist assessment of suspected TIA patients
and that ABCD2 scores by non-stroke specialists cannot be relied upon in isolation to risk-stratify
patients. Inter-observer agreement in ABCD2 scoring was ‘excellent’ between residents and stroke
specialists, indicating short-term training may improve accuracy.

739 Acute cerebrovascular events (ACE): TIA and minor strokes
Should MRI or CT be used for the TIA clinic?
J. Ganesalingam1, I.E. Jenkins2
Department of Neurology. Imperial College Healthcare NHS Trust, London, UNITED KINGDOM1, Department of Neurology. Imperial College Healthcare NHS Trust, London, UNITED
KINGDOM2
BACKGROUND: The Royal College of Physicians and National institute of Clinical Excellence
have recommended that MRI should be the modality of choice for cerebral imaging in TIA patients.
However, implementation of this is often difficult because there are many competing demands
for MRI slots in most acute Trusts. Therefore, it is important to know if MRI rather than CT improves clinical management in TIA patients. AIMS: To determine whether acute MR imaging in
TIA changes clinical management. METHODS: This was a retrospective case-notes review of 65
consecutive patients seen by one neurology trainee (with consultant review), in a neurovascular
service where CT has been the primary imaging modality. We recorded the preliminary clinical diagnosis, details of investigations performed acutely (CT brain and/or carotid Doppler ultrasound)
and whether or not they had a subsequent MRI Brain scan. We also recorded the number followed
up as outpatients and the final diagnosis. RESULTS: Of the 65 cases seen, 55% were classified
initially as stroke mimics. Of the 29 cases that were classified as TIA, all had CT scans and carotid
dopplers acutely. 12 had MRI scans subsequently, and 14 were followed up several weeks later. Of
the 36 cases classified as stroke mimics, 27 had CT scans immediately and 31 had carotid dopplers.
6 subsequently had MRI scans and 14 were followed up in clinic. Only 3 patients (2 initially classified as TIA, 1 as a mimic) had their diagnosis revised on the basis of the MRI. 28% of the 65 cases
had both CT and MRI. DISCUSSION: In TIA clinics, acute MRI Imaging could reduce costs from
duplicate imaging, but is a more expensive modality than CT. Our study suggests that MRI Brain
changes the diagnosis in a relatively small percentage of cases. A good history and examination remains paramount in the assessment of patients presenting to the TIA clinic, particularly when more
than 50% of cases referred are TIA/stroke mimics.
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Studies in Platelet Aggregation - Comparative evaluation of Visual Count Method and that by
Automatic Platelet Aggregometer
P. M. Dalal1, R Buran2, P Bhat3
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740 Stroke prevention
Patient and bystander educational levels influence on delay between stroke onset and hospital
arrival
J. Pereira de Sá1, M. Castelo-Branco2, L. Patrao3, R. Tjeng4

LKMM Trust Research Centre, At Lilavati Hospital, A-791, Bandra Reclamation, Mumbai,
INDIA1, LKMM Trust Research Centre, At Lilavati Hospital, A-791, Bandra Reclamation, Mumbai,
INDIA2, LKMM Trust Research Centre, At Lilavati Hospital, A-791, Bandra Reclamation, Mumbai,
INDIA3

Introduction: Use of antiplatelet agents (aspirin) is one of the important strategies to prevent rising
Faculty of Health Sciences University of Beira Interior, Covilhã, PORTUGAL , Hospital Center stroke incidence in developing countries. We decided to study the dose relationship of Aspirin and
of Cova da Beira, Covilhã, PORTUGAL2, Faculty of Health Sciences University of Beira Interior,
the degree of inhibition of platelet aggregation by Aggregometer (Chrono – Log Corporation model
3
Covilhã, PORTUGAL , Faculty of Health Sciences University of Beira Interior, Covilhã, PORTU700) and also to compare the results by Visual Count Method (platelet counting chamber-Neubau4
GAL
er’s chamber).
Background: To prevent recurrent ischemic stroke , platelet anti aggregants like aspirin in dose of
Background
75mg - 150mg per day has been advocated, which brings down the rate of recurrence to the tune of
After a stroke, the phrase “time is brain” means that in stroke care there are interventions that could 28% - 30%. However, there is no standardized dose for aspirin use.
impact on prognosis that are time dependent. Extended research about factors that influence emerMethods: Samples were drawn from stroke patients who were willing to undergo above test on volgency arrival time after acute stroke, “stroke-to-door time” has been developed during recent years. untary basis, volunteers were drawn from out patient department. Platelet aggregation was tested
Presence of bystander has been associated with early arrival and greater stroke awareness. However, simultaneously by Automatic Platelet Aggregometer and Visual count of platelet on Neubauer chamlittle research has been conducted to know if bystander age and educational level is associated with
ber. Comparison of platelet aggregation by both methods was done using reagents such as Adenosearly arrival to emergency department. The study main goal is to access if population social and ed- ine diphosphate (ADP), Collagen and Arachidonic acid (AA).
ucational characteristics influence time to hospital arrival after stroke onset.
Results: Platelet aggregation was tested on 38 (ICVD) cases, 3 (ICH) cases, and 22 (Non Stroke
Methods
Healthy Controls) and matched with 64 Healthy Controls on no medication. The mean aggregation
A population of 274 patients has been admitted to the hospital Stroke Unit during 2011. 168 of these values using ADP, collagen and AA by machine method in cases was 45% and by visual count methpatients matched inclusion criteria: discharge diagnosis of acute stroke, not institutionalized, living
od was 37% (p=0.9485). The mean aggregation values by machine method in controls was 66.3%
in Portugal and having telephone number. These patients were initially contacted by letter with inand by visual count method was 65.3% (p=1.00). The paired results of the samples were analyzed
formation about the research and afterwards answered a survey by phone call. IBM SPSS Statistics for agreement. When ADP was used, the agreement between the two methods was closer - 0.5%
21® was used for data analysis.
(95% CI, -2.5% to 1.5%) than when collagen -2.5% (95% CI, -0.2% to 5%) was used.
Results
Conclusion: The Visual Count Method using ADP seems clinically acceptable for estimating platelet
A hundred and one patients answered the phone call and accepted to participate. Mean age was 72
aggregation and monitoring anti-platelet therapy, in developing country like India, where prohibitive
years old, 61% were man and 55% lived in rural areas. 26% were illiterates, 63% completed primary cost of Aggregometer is a drawback. One can establish simple laboratory techniques using Visual
education and less than 11% completed secondary or tertiary education. Sixty seven per cent were
Count Method as main stay.
accompanied at the moment of symptoms onset, bystanders mean age was 63 years old, 13% were
illiterates, 62% completed primary education, 18% completed secondary education and 7% completed tertiary education. 46,5% used ambulance and 68,3% arrived to the hospital before 4,5h after the
stroke onset. Chi-square test showed no correlation between the variables.
Conclusion
No relation was found between patient’s educational level, social environment, presence of a bystander, bystander’s age or educational level with shorter stroke-to-door time.
1
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Cardiovascular Risk Profile and Outcomes of Canadian Patients Enrolled in the REduction of
Atherothrombosis for Continued Health (REACH) Registry after 30 Months of Follow-up
A.D. Bell1, R.J. Herman2, M.D. Hill3, J.A. Stewart4, J.F. Chiu5, D.L. Bhatt6, E.A. Cohen7

743 Stroke prevention
Stroke awareness in the young Hungarian population: problems with utilization of web-based
information
F. Bari1, M. Pribojszki2, A. Toth3, E. Forczek4

University of Toronto, Toronto, CANADA1, Unviersity of Calgary, Calgary, CANADA2, UniverUniversity of Szeged, Faculty of Medicine, Department of Medical Physics and Informatics,
3
4
sity of Calgary, Calgary, CANADA , , Toronto, CANADA , University of Toronto, Toronto, CANA- Szeged, HUNGARY1, University of Szeged, Faculty of Medicine, Department of Medical Physics
DA5, Harvard University, Boston, USA6, University of Toronto, Toronto, CANADA7
and Informatics, Szeged, HUNGARY2, University of Szeged, Faculty of Medicine, Department of
Medical Physics and Informatics, Szeged, HUNGARY3, University of Szeged, Faculty of Medicine,
Background: Previously presented data from the REduction of Atherothrombosis for Continued
Department of Medical Physics and Informatics, Szeged, HUNGARY4
Health (REACH) Registry showed that symptomatic patients (those with coronary artery, cerebrovascular, or peripheral artery disease) enrolled in Canada were significantly more likely to be at
Background: Although stroke mortality rate in Hungary has tapered off over the last few decades, it
target levels for blood pressure and total cholesterol and to be using triple therapy (an antiplatelet
is still 3 times the European average. In response to this alarming statistic, there is a need for cooragent, a statin, and either an angiotensin-converting enzyme inhibitor or angiotensin receptor block- dinated public action. The internet is an accessible medium for medical information transfer, which
er). We present 30±3 month follow-up data for symptomatic Canadian REACH patients and commakes the Web a powerful vehicle for providing information and education materials. There are
pare them with those enrolled in the US and rest of the world.
currently more than 300 websites in Hungarian related to stroke prevention, acute treatment, recovMethods: At 30±3 months, medication use, clinical outcomes, hospitalizations, and vascular proceery and rehabilitation. We lack information, however, as to the efficiency with which the knowledge
dures were collected, and comparisons between Canada and the US and the rest of the world were
thus disseminated gets actually utilized.
conducted.
Methods: Our study included 325 high-school and university students. Fifteen structured, close-endResults: Of the 53,470 symptomatic patients enrolled at baseline, follow-up data were available
ed general knowledge questions regarding stroke (definition, symptoms and risk factors, treatment,
for 39,552: 1626 from Canada, 9925 from the US, and 28,001 from the rest of the world. At 30±3
information sources, and demographic factors) were used to assess stroke awareness. After commonths, use of medication targeting risk factor control remained high in Canadian patients; triple
pleting a questionnaire they were asked to use the internet to search individually for information on
therapy was used by 57.7% of symptomatic Canadian patients, 46.4% of US patients (P<0.001) and stroke where all the correct answers were available. After a 25-min search session they were asked
39.9% of those enrolled elsewhere (P<0.001). The primary outcome of cardiovascular death, nonfa- to answer another stroke-related questionnaire (identical to the previous one). We recorded and anatal myocardial infarction, or nonfatal stroke occurred in 7.8% of Canadian patients, versus 10.8% of lyzed all their internet activity during the search period.
US patients (P=0.0003) and 10.3% of patients enrolled in the rest of the world (P=0.0009). All indi- Results: The students displayed a fair general knowledge on the basics of stroke but their results
vidual outcomes were less frequent in Canada than in the US; only nonfatal stroke was less frequent were not altered significantly following the 25-min search session (53±13% vs. 63±14%). Perforin Canada compared with the rest of the world.
mance only significantly improved on questions regarding demographic facts. Most of the students
Conclusions: Symptomatic Canadian patients enrolled in the REACH Registry showed higher utili- used very simple search strategies and engines (mostly Google) and only the first 5-10 web pages
zation of proven risk-reducing medications over 30 months and had lower unadjusted vascular event listed were visited.
rates compared with symptomatic patients enrolled elsewhere. Further study is necessary to deterConclusion: Analysis of the most visited web pages (104-37 visits) revealed that although stroke-remine whether these differences in patterns of care and outcomes are due to variation in patient, phy- lated Hungarian web-based resources contain almost all the important and required information, the
sician, or health care system related factors.
unsuitable structure, verbosity and lack of simplicity hinder their effective public utilization.
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MotiveS & MoveIT - post-stroke care including physical exercise; a one-year follow-up pilot
study
H.M. Boss1, S.M. van Schaik2, I.A. Deijle3, E.C. de Melker4, B.T.J. van den Berg5, W.M.J. Bosboom6, H.C. Weinstein7, R.M. van den Berg-Vos8
Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS1, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS2, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE
NETHERLANDS3, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS4, Sint
Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS5, Sint Lucas Andreas Ziekenhuis,
Amsterdam, THE NETHERLANDS6, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS7, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS8
Background: patients with a transient ischemic attack (TIA) or minor stroke have an increased risk
of recurrent stroke, myocardial infarction and vascular death. Physical inactivity is an independent
modifiable risk factor for stroke. Cardiac rehabilitation, including an exercise program, reduces mortality in patients after myocardial infarction. Moreover, in healthy elderly an exercise program improves cognition. This has not been investigated in patients after TIA or stroke.
Methods: we performed a pilot study to determine the safety and feasibility of a post-stroke care
program including physical exercise in 20 patients with a TIA or minor stroke without known cardiac contra-indications for physical activity. Patients were randomized to either a post-stroke care
program during 1 year or this program in combination with an 8-week exercise program. Data were
collected at baseline, 6 and 12 months after the event, and include measures of maximal exercise capacity, secondary prevention and cognition.
Results: eighteen patients completed the intervention. No adverse events occurred during the exercise program or the maximal exercise test. Patients had a low exercise capacity (VO2max) at baseline. Although the exercise capacity did not increase significantly in the exercise group, significantly
more patients in this group achieved optimal medical therapy after 1 year. Patients in the exercise
group had less cognitive complaints after 1 year. However, the cognitive domains measured in a
neuropsychological examination did not show a significant difference.
Conclusions: a post-stroke care program including an exercise program is feasible and safe and is
currently being investigated in a larger randomized controlled trial. The possible effects on measures
of secondary prevention and cognition seen in our pilot study should be treated with caution and
have to be replicated in a future trial.
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Table 1
patients (n)
maximal exercise capacity
baseline, mean (range)
6 months, mean (range)
12 months, mean (range)
secondary prevention at
1 year
optimal therapy (n)
use of antithrombotics (n)
bloodpressure ≤ 140/90
mmHg (n)
LDL-c≤ 2.5 mmol/L (n)

* = p<0,05

post-stroke care without
exercise
10

post-stroke care with exercise
10

19.9 (12.9-30.1)
19.5 (14.0-24,8)
20.5 (13.3-27.5)

24.9 (11.9-45.4)
26.3 (13.5-51.8)
23.7 (12.9-50.7)

2
10
8

7*
10
9

3

8*

London, United Kingdom 2013
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Non-high-density Lipoprotein Cholesterol on the Risks of Stroke: a Population Based Cohort
Study in China
J.W. Wu1, S.Y. Chen2, Y. Zhou3, X. Wang4, X.Q. Zhao5
Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing,
CHINA1, Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing,
CHINA2, Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing,
CHINA3, Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing,
CHINA4, Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing,
CHINA5
Background: The evidence of the relationship between non-HDLC and the risk of stroke is sparse
and debatable.The purpose of the study was to prospectively explore the association between
non-high-density lipoprotein cholesterol (non-HDLC) and the risks of subtype of stroke.
Methods: 95,916 participants (18-98 years old; 76,354 men and 19,562 women) free of myocardial
infarction and stroke at baseline (2006-07) were eligible in the study.The serum non-HDLC concentration was measured by subtracting high-density lipoprotein cholesterol from total serum cholesterol concentration among. The Cox proportional hazards models were used to estimate risk of subtype
of stroke.
Results: During the four-year follow-up, we identified 1614 stroke events (1,156 ischemic, 416 intracerebral hemorrhagic and 42 subarachnoid hemorrhagic). The hazard ratios (95% confidence
interval) of Non-HDLC for total and ischemic stroke were 1.08(1.03-1.12), 1.10(1.05-1.16), respectively. Compared with the first quintile of serum non-HDLC concentrations, the risks of total stroke
and ischemic stroke were significantly higher in the fourth and fifth quintiles after adjusting the
confounding factors (for total stroke, HR=1.33, 95% Cl, 1.12-1.59; HR = 1.36, 95% Cl, 1.15-1.62,
respectively; for ischemic stroke, HR =1.343, 95%Cl, 1.09-1.66; HR = 1.53, 95% Cl, 1.24-1.88, respectively).
Conclusions: Higher serum non-HDLC concentrations increased the risk for total stroke and ischemic stroke, but not for intracerebral and subarachnoid hemorrhage strokes.
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Transcranial Doppler pulsatility index is significantly associated with central aortic pressure
J.H. Park1, S.W. Han2, J.S. Baik3, J.H. Park4, J.H. Lee5
Department of Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul,
SOUTH KOREA1, Department of Neurology, Sanggye Paik Hospital, Inje University College of
Medicine, Seoul, SOUTH KOREA2, Department of Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, SOUTH KOREA3, Department of Neurology, Sanggye Paik
Hospital, Inje University College of Medicine, Seoul, SOUTH KOREA4, Department of Neurology,
National Health Insurance Corporation Ilsan Hospital, Goyang, SOUTH KOREA5
Background and Purpose: While one reported that lacunar subtype has the highest arterial stiffness
indices among stroke patients, the other showed that patients with lacunar stroke had decreased arterial stiffness compared to other stroke subtypes. It is highly probable that these differences may
be related to the ethnic distribution and associated vascular risk factors between the study groups.
If these differences may be related to the associated vascular risk factors among the ischemic stroke
subtypes, we would expect same patterns in transcranial Doppler (TCD) pulsatility index (PI). In
this present paper, we shall see the AIx and TCD PI in patients with acute ischemic stroke and their
relationship. Methods: Between November 2010 and November 2011, patients were enrolled for the
study if they experienced their first ischemic stroke within the preceding 7 days. Arterial stiffness
was evaluated using the augmentation index (AIx), measured by applanation tonometry (SphygmoCor). TCD PI was calculated from TCD row data. Results: A total of 174 patients were enrolled for
the study. The most frequent stroke subtype was lacune (69, 39.7%), followed by stroke of undetermined etiology (SUD) (61, 35.1%), large artery atherosclerosis (LAA) (26, 14.9%), and cardioembolism (CE) (18, 10.3%). There were no significant differences among the groups for hemodynamic
indices. Simple linear regression analysis showed that TCD PI was significantly related with age,
body mass index (BMI), peripheral systolic blood pressure (SBP), peripheral pulse pressure (PP),
central SBP, and central PP (P <0.032). Multiple regression analysis revealed that age, BMI, and
central PP were significant (P <0.001) with central PP being the most influential factor (β coefficient
= 0.338). Conclusions: This study shows that TCD PI is closely associated with central pulse pressure. Systemic arterial stiffness may be associated with the vascular resistance in the cerebral circulation.
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Trend in anticoagulant therapy for ischemic stroke with non-valvular atrial fibrillation
K. Takahashi1, M. Oda2, D. Obara3, H. Osawa4, T. Kikuchi5, H. Takahashi6
Department of Neurology, Iwate Prefectural Central Hospital, Morioka, JAPAN1, Department
of Neurology, Iwate Prefectural Central Hospital, Morioka, JAPAN2, Department of Neurology,
Iwate Prefectural Central Hospital, Morioka, JAPAN3, Department of Neurology, Iwate Prefectural
Central Hospital, Morioka, JAPAN4, Department of Neurology, Iwate Prefectural Central Hospital,
Morioka, JAPAN5, Department of Neurology, Iwate Prefectural Central Hospital, Morioka, JAPAN6
Background: Underuse and an inadequate warfarin use are still problems in the management of the
patients with atrial fibrillation in clinical practice. We investigated the trend in preadmission antithrombotic therapy for ischemic stroke with non-valvular atrial fibrillation (NVAF). Methods: We
reviewed medical records of 135 consecutive patients with acute ischemic stroke with NVAF who
had been hospitalized in our department between April 2011 and March 2012. Therapeutic range of
warfarin was defined as PT-INR 2.0-3.0(<70 years old) and 1.6-2.6(≧70 years old). Results: Among
these 135 consecutive patients (73 men, mean age 80.7±8.9 years old), 45(33.3%) had paroxysmal
atrial fibrillation(PAF) and the other had chronic atrial fibrillation(CAF). 51(38%) patients were on
oral warfarin therapy, but only 14 patients were in a therapeutic range. 92(68%) patients were confirmed NVAF by their primary care doctor before admission. Of the 92 patients, 43 (17 with PAF
and 26 with CAF) did not receive anticoagulant therapy. Among 43 patients who were not administered anticoagulation, 3 had CHA2DS2-VASc score of 0-1. Patients with PAF had a higher risk of
oral anticoagulation underuse compared to CAF (p=0.00035). Conclusion: Anticoagulant therapy in
the NVAF patients, particularly PAF, was insufficient. It is necessary to evaluate the risk of stroke
and adequate anticoagulant therapy in the management of the patients with NVAF.
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COMPLIANCE WITH STATIN THERAPY AFTER ISCHEMIC STROKE: ARE WE
READY TO HIGH DOSES?
E. Blanco-Vicente1, P. Martinez-Sanchez2, B. Fuentes3, M.A. Mangas-Guijarro4, O. Trabajos5, A.
Martin-Montes6, E. Diez-Tejedor7
Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital
Universitario La Paz. Universidad Autónoma de Madrid. Madrid, SPAIN1, Department of
Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN2, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
Madrid, SPAIN3, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute.
Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN4, Department of
Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN5, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute. Hospital Universitario La Paz. Universidad Autónoma de Madrid.,
Madrid, SPAIN6, Department of Neurology and Stroke Centre. IdiPAZ Health Research Institute.
Hospital Universitario La Paz. Universidad Autónoma de Madrid., Madrid, SPAIN7
BACKGROUND: our objective was to analyze the 3-months adherence following statin initiation
after an ischemic stroke.
METHODS: Observational study of patients with cerebral infarction (CI) or transient ischemic attack treated at a Stroke Unit during 2009-2010. Variables analyzed: demographic data, vascular risk
factors, stroke subtype, outcomes and treatment at discharge including statins, type and dose. The
3-months the compliance with statin treatment was registered and, if modified, who recommended
the modification and the reasons for it.
RESULTS: 798 patients included, 60% male, mean age 68.6 years, 81.7% with CI. Among the 789
survivors, 508 (63.7%) were prescribed statins at discharge, high dose in 258 cases. Three-month
follow-up was performed to 447 patients treated with statins (87.9%) after the stroke: treatment was
reduced in 4.7%, discontinued in 4%, changed by other statin in 0.9% and changed plus reduced
doses in 1.6%. Statin discontinuation/reduction was due to adverse events in 15.2%, good lipid control in 8.7%, other causes 4.3% and unknown in the rest. The primary care physician (PCP) recommended the 84.8% of the treatment modifications, although the causes were not justified in 69.6%
of them. Multivariate analysis showed that treatment with high doses of statins after the stroke (OR
2.666, 95% CI 1.350 to 5.265) was the only predictor of statin discontinuation/reduction.
CONCLUSION: One in 10 patients with ischemic stroke shows early low compliance to statins,
over all in case of high dosis. Educacion programs are needed for patients and PCP to improve the
adherence to statin therapy.

London, United Kingdom 2013
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The Gap between Trial Data and Clinical Practice - Compilation and Analysis of Case Reports
on Cerebral Ischemia and Severe Bleeding under Dabigatran and Rivaroxaban
W. Pfeilschifter1, C. Foerch2
Goethe University Hospital, Department of Neurology, Frankfurt am Main, GERMANY1,
Goethe University Hospital, Department of Neurology, Frankfurt am Main, GERMANY2
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Effects of combination therapy with levamlodipine and bisoprolol on stroke in rats
G.Z. Huang1
Department of Gerontology, Sixth People’s Hospital, Shanghai, CHINA1

Background: To test the effects of combination with levamlodipine and bisoprolol on stroke in rats.
Methods: For acute study, a single dose of drugs was administrated via an intragastric catheter. SysBackground and Purpose: The novel oral anticoagulants (NOA) dabigatran and rivaroxaban have
tolic blood pressure (SBP) and heart period (HP) were monitored in conscious rats before and after
shown non-inferiority compared to warfarin concerning the prevention of stroke and systemic embo- drug administration. To observe the protection of drugs against ischemic cerebral injury, rats were
lism as well as the risk of hemorrhagic complications in large phase III trials for stroke prevention in subjected to middle cerebral arterial occlusion half an hour after drug administration; 24 h later, the
patients with atrial fibrillation (AF). Whether these results translate into clinical practice is a matter
infarct size were measured. For long-term treatment study, drugs were delivered via rat chow in
of ongoing research.
stroke prone-spontaneously hypertensive rats (SHR-SP). The survival time of each rat was recorded.
Methods: To identify risk factors which impair the anticoagulant potency or increase the risk of
Results: SBP was significantly reduced by combination therapy with levamlodipine and bisoprolol
hemorrhage under NOA, we performed a PubMed search for each dabigatran and rivaroxaban AND both in SHR-SP and SAD rats. Neutralization on heart rate was observed in combination. In SHRthree search terms to detect each cerebral ischemia and hemorrhagic complications. We analyzed
SP, BRS was enhanced in levamlodipine alone and combination. In SAD rats, reduction of SBPV
the case reports of cerebral ischemia for medication adherence issues and the cases of hemorrhagic
was observed only in combination. In long term treatment study, the lifespan of SHR-SP in comcomplications for prescriber errors, unfavorable comedications, renal impairment and prescription of bination was notably longer than that in other groups. Both in SD rats with and without SAD, the
NOA in the frail elderly.
infarct areas were the smallest in combination. Conclusion: The combination of levamlodipine and
Results: We found a discrepancy in the frequency of case reports concerning both cerebral ischemia bisoprolol has a better protection on stroke.
and hemorrhagic complications to the disadvantage of dabigatran. As risk factors, we identified
medication adherence issues, prescriber errors, impaired renal function, comedication with antiplatelet drugs or p-glycoprotein inhibitors, old age and low body weight. Interestingly, the majority of
the events reported in this compilation of case reports showed at least one (80 %) and in most cases
several risk factors. Every fifth case on hemorrhagic complications reported prescription of warfarin
in frail elderly patients (< 80 y and/or < 40 kg body weight) with impaired renal function, often with
hazardous comedication. There were only 4 out of 28 reports on hemorrhagic complications that occurred in the absence of a risk factor of anticoagulant-associated hemorrhage.
Conclusions: The NOA may have a beneficial risk-to-benefit ratio in comparison with warfarin and
most of the reported cases of NOA-associated hemorrhages were precipitated by at least one risk
factor. We should therefore carefully select our patients for treatment with the NOA and monitor
them faithfully concerning their medication adherence and eventual side effects.
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The Impact of Asymptomatic Middle Cerebral Artery Stenosis on Cardiovascular Events
among Type 2 Diabetic Patients---A Long-term Follow-up
J.G. Duan1, X.Y. Chen2, A. Lau3, A. Wong4, G.N. Thomas5, B. Tomlinson6, R. Liu7, J.C.N. Chan8,
T.W. Leung9, V Mok10, K.S. Wong11
Medicine and Therapeutics, Prince of Wales, Chinese University of Hong Kong, Hong KONG
SAR, HONG-KONG1, Medicine and Therapeutics, Prince of Wales, Chinese University of Hong
Kong, Hong Kong, SAR, HONG-KONG2, Medicine and Therapeutics, Prince of Wales, Chinese
University of Hong Kong, Hong Kong, SAR, HONG-KONG3, Department of Psychological Studies, Hong Kong Institute of Education, Hong Kong, SAR, HONG-KONG4, Department of Public
Health, Epidemiology and Biostatistics, University of Birmingham, Birmingham, UNITED KINGDOM5, Medicine and Therapeutics, Prince of Wales, Chinese University of Hong Kong, Hong
Kong, SAR, HONG-KONG6, Medicine and Therapeutics, Prince of Wales, Chinese University of
Hong Kong, Hong Kong, SAR, HONG-KONG7, Medicine and Therapeutics, Prince of Wales, Chinese University of Hong Kong, Hong Kong,SAR, HONG-KONG8, Medicine and Therapeutics,
Prince of Wales, Chinese University of Hong Kong, Hong Kong,SAR, HONG-KONG9,
Medicine and Therapeutics, Prince of Wales, Chinese University of Hong Kong, Hong Kong,SAR,
HONG-KONG10, Medicine and Therapeutics, Prince of Wales, Chinese University of Hong Kong,
Hong Kong,SAR, HONG-KONG115
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Outcomes of early anticoagulation following ischemic stroke or transient ischemic attack in
the setting of atrial fibrillation
D.B. Smith1, G. Stotts2, A. Beliavsky3, D. Dowlatshahi4
University of Ottawa, Ottawa, CANADA1, University of Ottawa, Ottawa Hospital Research Institute, Ottawa, CANADA2, University of Ottawa, Ottawa, CANADA3, University of Ottawa, Ottawa
Hospital Research Institute, Ottawa, CANADA4

Introduction
The benefit of oral anticoagulants for stroke prevention in patients with atrial fibrillation (AF) is
well established, but the safety of early anticoagulation following acute stroke/TIA in patients with
AF is unclear. Our objective was to explore the relationship between early anticoagulation for AF
following ischemic stroke/TIA and symptomatic hemorrhage and stroke recurrence in a large academic hospital.
Methods
We performed a chart review of adult patients with stroke/TIA and known or newly diagnosed AF
admitted to our hospital in 2010 and 2011. We recorded the use of anticoagulant treatment within 48
hours of stroke/TIA and the rates of recurrent stroke or symptomatic hemorrhage. This project was
approved by the institutional ethics board.
Results
Background: In Chinese type 2 diabetic populations, asymptomatic middle cerebral artery stenosis
Of 189 patients admitted for stroke/TIA with AF, 49% (93/189) had anticoagulants started within 48
(MCA+) has been showed to be associated with vascular mortality, but has not yet to be reported
hours: 25% (48/189) received parenteral anticoagulants, 40% (76/189) received warfarin, and 3.7%
for cardiovascular events. We aimed to explore the effect of asymptomatic MCA+ on cardiovascular (7/189) received dabigatran. The 7–day symptomatic hemorrhage rate was 8.5% overall (see table
events including ischemic stroke and acute coronary syndrome in Chinese type 2 diabetic patients.
1). In anticoagulated patients, all hemorrhages were extra-cranial: 12% (6/48) for parenteral antiMethods: This is a prospective and consecutive cohort study. 2171 Chinese type 2 diabetic patients
coagulation, 5.3% (4/76) for warfarin, and none with dabigatran. In the non-anticoagulated group,
without symptoms of cerebral vascular disease were recruited from the diabetes clinic between 1994 hemorrhage occurred in 10% (10/96), 7 of which were within 24 hours of tPA, and 5 of which were
and 1996. Follow-up period was from 1994-Aug 2012. We assessed the occurrence of cardiovasintracranial. The 7-day recurrent stroke/TIA rate was 4.8% overall: 4.2% (4/96) in the non-anticocular events by Kaplan-Meier analysis. Cox regression was used to determine if the asymptomatic
agulated group compared to 2.1% (1/48) with parenteral anticoagulation (p=0.66), 2.6% (2/76) with
MCA+ was associated with ischemic stroke and ACS. Some terms of diagnostic testing were used to warfarin (p=0.69), and 14% (1/7) with dabigatran (p=0.30).
assess the predictive values of asymptomatic MCA+ for CVD.
Conclusion
Results: MCA+ was detected by TCD in 264 (12.31%) patients at baseline. Follow-up was complet- Early anticoagulation after stroke/TIA with AF was common in our institution and associated with
ed in 2144 patients. After a mean follow-up of 13.1±3.96 years, 603 patients died. Stroke occurred
extracranial, rather than intracranial hemorrhage. Recurrent strokes were rare and not statistically
in 64 (24.24%) patients with and 289 (15.37%) patients without MCA+ (p<0.001). 82 (31.06%)
different across groups.
patients with and 373 (19.84%) patients without MCA+ had ACS (p<0.001). 28 (10.61%) patients
with and 98 (5.21%) patients without MCA+ developed stroke and ACS both (p<0.001). The cumulative occurrences of stroke, ACS or stroke and ACS were higher in diabetic patients with MCA+
than those without during 19-year follow-up. After adjustment for covariates, MCA+ was an independent predictor for ischemic stroke, ACS, or stroke and ACS both in type 2 diabetic patients, with
positive likelihood ratios greater than 1, negative likelihood ratios less than 1, relatively high specificity and negative predictive values.
Conclusion: Detection of asymptomatic MCA stenosis by TCD can be used to identify type 2 diabetic patients at risk of future ischemic stroke and ACS.
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Clopidogrel resistance in cerebrovascular patients - 1 year follow-up
G. Feher1, L. Szapary2

Table 1: Patient characteristics and event frequencies

Parameter
Mean Age

Parenteral
anticoaguNo anticoagulant lant
Warfarin
(n=96)
(n=48)
(n=76)

Dabigatran
(n=7)

Total (n=189)

78.7

77.9

80.4

72.6

79.0

54 (56%)

27 (56%)

47 (62%)

3 (43%)

109 (58%)

1.2

1.3

1.4

1.3

1.3

Recurrent Stroke/TIA

4 (4.2%)

1 (2.1%)

2 (2.6%)

1 (14%)

9 (4.8%)

Symptomatic Hemorrhage

10 (10%)

6 (12%)

4 (5.3%)

0 (0%)

16 (8.5%)

Intracranial Hemorrhage

5

0

0

0

5

Gastrointestinal Hemorrhage

1

1

0

0

2

Genitourinary Hemorrhage

2

1

1

0

3

Retroperitoneal Hematoma

0

1

0

0

1

Limb Hematoma

1

2

2

0

3

Other

1

2

1

0

3

Female Sex
Mean INR at Presentation

William Harvey Hospital, Ashford, UNITED KINGDOM1, Department of Neurology, University
of Pecs, Pecs, HUNGARY2
INTRODUCTION – Platelets have a central role in the development of arterial thrombosis and subsequent cardiovascular events. An appreciation of this has made antiplatelet therapy the cornerstone
of cardiovascular disease management. Recent studies have described the phenomenon of clopidogrel resistance but relatively few articles focsed on cerebrovascular patient populations.
PATIENTS AND METHODS – 100 patients with a history of acute stroke or transient ischaemic attack were involved in our study. The efficiency of the therapy was assessed on day 7, 28, month 3,6
and 12 of medical therapy. Patients were divided into two parts (clopidogrel responder and resistant)
based on their initial laboratory findings. Risk profiles, medical therapy, laboratory parameters and
vascular events were compared between the two patient groups.
RESULTS – At the first measurement (day 7) after clopidrogel-hydrogen sulphate treatment, the
therapy seemed to be inefficient in 11 patients (11%). A strong, clinically significant correlation was
found between blood pressure values, blood glucose and lipid parameters, hsCRP levels and platelet
aggregation values. At the next measurements, an aggressive secondary preventive threapy resulted
in the normalisation of the above mentioned parameters, and the efficiency of platelet aggregation
inhibtion therapy was also improed, whereas no patients proved to be resistant. Initial clopidogrel
resistant patients had a significiantly higer rate of vascular events (18,1 vs. 4,5 %, , p < 0,01) compared to responder ones, although resistance seemed not to be an independent risk factor of unfavourable vascular outcome in a multivariate analysis. No unwanted events or haemorrhagic complications were registered.
CONCLUSIONS – On the basis of the result of our study, treatment with clopidogrel- hydrogen sulphate is safe and efficient both clinically and on the basis of optical aggregometry. The significance
of an aggressive secondary preventive therapy should be considered as a factor that might influence
the efficiency of thrombocyte aggregation inhibitory therapy.

Poster Session Blue

743

22. European Stroke Conference
754 Stroke prevention
Utility of a Novel Predicting Bleeding Risk Score (HAS-BLED) to Assess Risk of Bleeding in
New Oral Anticoagulation Therapy for Secondary Stroke Prevention
T. Kanzawa1, K. Suzuki2, T. Horikoshi3, B. Mihara4
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Developing a psychologically-informed, community based walking intervention for stroke survivors
A.J. Wright1, E.A. Walker2, D.P. French3, C. McKevitt4, I. Wellwood5, C.D.A. Wolfe6

Department of Stroke Medicine,Institute of Brain and Blood Vessels,Mihara Memorial Hospital, Isesaki, JAPAN1, Department of Stroke Medicine,Institute of Brain and Blood Vessels,Mihara
Memorial Hospital, Isesaki, JAPAN2, Department of Stroke Medicine,Institute of Brain and Blood
Vesse, Isesaki, JAPAN3, Department of Neurology,Institute of Brain and Blood Vessels,Mihara Memorial Hospital, Isesaki, JAPAN4

King’s College London, London, UNITED KINGDOM1, King’s College London, London,
UNITED KINGDOM2, University of Manchester, Manchester, UNITED KINGDOM3, King’s College London, London, UNITED KINGDOM4, Charité - Universitätsmedizin Berlin, Berlin, GERMANY5, King’s College London and NIHR Biomedical Research Centre at Guy’s and St Thomas’
NHS Foundation Trust and King’s College London, London, UNITED KINGDOM6

Background and purpose: A new oral anticoagulant:dabigatran (DE) has been available for stroke
prevention in patients with AF (atrial fibrillation). However, it has been reported that patients including the elderly and those with renal impairment have a greater risk of severe bleeding and are needed to balance the risk of stroke against hemorrhagic events. HAS-BLED score is useful in assessing
bleeding risk for anticoagulated patients with warfarin and has not studied in DE. The aim of our
study is to evaluate the clinical utility of HAS-BLED score in patients on DE for secondary stroke
prevention. Methods: In our single stroke center database from Mar. 2011 to Jan. 2013, 230 consecutive patients treated with DE were retrospectively studied. A new bleeding risk score termed HASBLED (Hypertension[>160mmHg], Abnormal renal/liver function, Stroke, Bleeding history or predisposition, Labile international normalized ratio, Elderly[>65 years], Drugs/alcohol concomitantly)
was calculated. In cases of a high risk for bleeding (HAS-BLED>3), patients were treated to lower
the HAS-BLED score by lowering blood pressure(BP) and avoiding the abuse of Drugs/alcohol in
cooperation with the dietitian, the nurse, and the pharmacist. Results: We included 230 patients who
had 65% male, median age:73 (66-80), a mean body weight:59±12, rates of previous TIA/stroke:
82.3%, average CHADS2 score:3.5±0.9, and average CCr:68±28. In 12(4.8%) patients, all of whom
are >65 years, DE was discontinued due to CCr<30. The median of HAS-BLED score was 2(1-5).
The rate of high bleeding risk (HAS-BLED score>3) was 30.6% at base line and after the intervention for a bleeding risk profile significantly decreased to 17.4% (median:2, range:1-4, p<0.05).
During follow-up (Median:345 days, IQR:210-532) there was a one patient (0.4%) who suffered a
major bleeding event (lower digest tract and not Life-threatening) and 6(2.1%) ischemic stroke or
systemic embolism. Conclusion: Our findings suggest the clinical utility of the simple HAS-BLED
score not only for predicting the bleeding, but also improving the safety in new oral anticoagulated
patients with the management of a risk profile.

Background: Many stroke survivors who are able to walk do not walk enough to benefit their health
and wellbeing. However, walking is an acceptable form of physical activity to older adults that facilitates social participation. We plan to adapt an existing psychologically-informed walking intervention for stroke survivors who can walk outdoors. Thus, we aimed to identify the key views about
walking for this group and the intervention’s feasibility.
Methods: Semi-structured interviews with a purposive sample of 14 South London Stroke Register
participants, 3mo-3yr post-stroke, who could walk outdoors. The interview topic guide explored participants’ beliefs about walking and the acceptability/feasibility of pedometers and action planning.
Results: Stroke survivors valued walking’s potential to increase health, fitness, and their ability to
travel to desired places, but were worried walking more might increase pain from comorbid conditions. Participants’ families were the largest social influence on walking. Increasing walking was
easier in good weather, in good health and using walking aids. Less active participants were unsure
about pedometers, while more active participants were positive about them, saying they quantified
walking and gave an impetus for improvement. However, two more active participants felt pedometers were only suitable for the less active or those with recent strokes. Regarding planning, participants felt that plans should be tailored to the person and their local urban environment.
Conclusion: Stroke survivors’ perceived benefits of, and social influences upon, walking were similar to those reported for older adults in general. Planning seemed acceptable to most participants.
However, the rationale for use of pedometers should be presented carefully to motivate adherence.
Successfully adapting the intervention will also require sensitivity to participants’ local neighbourhoods and comorbid health issues.
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A Closed audit loop on patients with Atrial Fibrillation presenting with Acute ischeamic
stroke: “Reducing the numbers by raising the awareness across primary and secondary care”
I .K. Natarajan1, S. Al- Araji2, C. Wade3, K . Campion4, C. Lambert5, D . Chandra6
University Hospital of North Staffordshire, Stoke on trent, UNITED KINGDOM1, University
Hospital of North Staffordshire, Stoke on trent, UNITED KINGDOM2, University Hospital of North
Staffordshire, Stoke on trent, UNITED KINGDOM3, University Hosptial of North Staffordshire,
Stoke on trent, UNITED KINGDOM4, University Hospital of North Staffordshire, Stoke on trent,
UNITED KINGDOM5, University Hospital of North Staffordshire, Stoke on trent, UNITED KINGDOM6
Background:
One in five strokes is attributed to atrial fibrillation (AF). AF related strokes are often fatal and associated with severe disability, and the cost of care to the local health economy is huge. An audit
loop was completed after identifying that untreated AF( not anticoagulated) presented with Large
Total Anterior Circulation Ischaemic (TACI) strokes resulting in high mortality and morbidity. Following education and raising awareness and putting training in place there has been a reduction in
number of TACI strokes in patients with AF.
Method:
The audit loop was completed within a year. Data of first 50 consecutive patients were collected between Jan- April 2012 presenting, to our acute stroke unit, with ischemic stroke and ECG confirming AF. The second 50 consecutive patient’s data was collected between Sep – Nov 2012. There
was a 4 months gap between the two cycles; During the gap, results of the first cycle were presented locally to health care professionals in primary and secondary care at multiple meetings to raise
awareness. Then the second cycle data was collected to close the loop.
Results:
First cycle results showed that 40% (20/50) of patients were not known to have AF prior to admission, of whom 50% (10/20) presenting with TACI strokes. Of the 60% (30/50) known to have AF
prior to admission, 30% were on no preventative medication and only 23% were anti-coagulated.
Following education, awareness and putting training in place across primary and secondary care we
closed the audit loop and our results showed 28% (14/50) were not known to have AF prior to admission, of whom 64% (9/14) presenting with TACI. 8% were on no preventative medication and
28% were anti-coagulated. Those who were anti-coagulated and with sub-therapeutic INR had minor strokes.
Conclusion:
Raising awareness to identify AF and starting patients on anticoagulation has resulted in a significant reduction of frequency of strokes with newly identified AF. It also resulted in more AF patients
to be on preventative appropriate anticoagulation.

757 Stroke prevention
Left atrial appendage occlusion in patients with atrial fibrillation and previous intracranial
haemorrhage
S. Horstmann1, T. Rizos2, E. Jenetzky3, U. Krumsdorf4, C. Zugck5, N. Geis6, S. Hardt7, W. Hacke8,
R. Veltkamp9
University of Heidelberg, Department of Neurology, Heidelberg, GERMANY1, University
of Heidelberg, Department of Neurology, Heidelberg, GERMANY2, University of Mainz, Mainz,
GERMANY3, University of Heidelberg, Department of Cardiology, Heidelberg, GERMANY4, University of Heidelberg, Department of Cardiology, Heidelberg, GERMANY5, University of Heidelberg, Department of Cardiology, Heidelberg, GERMANY6, University of Heidelberg, Department of
Cardiology, Heidelberg, GERMANY7, University of Heidelberg, Department of Neurology, Heidelberg, GERMANY8, University of Heidelberg, Department of Neurology, Heidelberg, GERMANY9
BACKGROUND: Oral anticoagulation (OAC) is an effective therapy for ischemic stroke in atrial
fibrillation (AF) patients. However, in patients with previous intracranial haemorrhage (ICH) the
bleeding risk due to OAC is increased. Percutaneous occlusion of the left atrial appendage (LAAO)
is an alternative treatment option. It has not been evaluated in ICH patients with AF. We prospectively evaluated safety and feasibility of LAAO in patients with previous ICH.
METHODS: Between 11/2010 and 11/2012, LAAO was performed in patients with AF and previous
ICH (Amplatzer Cradiac Plug device). National Institute of Health Stroke Scale (NIHSS), modified
Rankin Scale (mRS), CHA2DS2Vasc score and HAS-BLED score were assessed for each patient.
Treatment after intervention comprised aspirin plus clopidogrel for 3 months followed by a mono-therapy of aspirin. Before and 24h after LAAO and 1,6,12 and 24 months after LAAO the clinical status and complications (ischemic stroke, bleeding events) were assessed.
RESULTS: Overall, 18/21 (85.7%) eligible patients were treated. In 2 patients anatomic conditions
of the left atrial appendage (LAA) were not suitable; in 1 patient LAA thrombus was detected. Mean
CHA2DS2Vasc score was 4.4+/-1.6 resulting in an estimated annual risk of ischemic stroke ranging
from 4.4% to 6.7%. Mean HAS-BLED score was 4.8+/-0.8. Minor complications (2 inguinal hematomas and 1 self-limited asystole) were observed in 3/18 patients (16.7%). No major complication
(stroke, death, pericardial effusion, device embolism) was present. During follow-up period (mean
11.6 months; IQR 2.5/18) no ischemic or hemorrhagic strokes were observed.
CONCLUSIONS: This is the first uncontrolled, prospective study of LAAO targeting patients with
AF and preceding ICH. The procedure appeared safe and effective in terms of ischemic stroke prevention. A larger randomized trial comparing LAAO to other options including new OAC is necessary to improve management of these patients.
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High Prevalence of Atrial Fibrillation Patients without Anti-Thrombotic Therapy: an Important Target for Primary Stroke Prevention
Q.M.O. Goh1, T. Tu2, A.S. Tin3, H.C. Oh4, K.E. Lee5
Singapore Health Services, Singapore, SINGAPORE1, National Neuroscience Institute, Singapore, SINGAPORE2, Singapore Health Services, Singapore, SINGAPORE3, Singapore Health Services, Singapore, SINGAPORE4, National Neuroscience Institute, Singapore, SINGAPORE5
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IMPROVEMENT OF THE QUALITY OF LIFE OF STROKE PATIENTS WITH THE NEW
ANTICOAGULANTS: AN OBSERVATIONAL PROSPECTIVE STUDY
P. Martinez-Sanchez1, B. Fuentes2, G. Ruiz-Ares3, J. Fernandez-Travieso4, E. Diez-Tejedor5

Department of Neurology and Stroke Center. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN1, Department of Neurology
and Stroke Center. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of
Madrid University, Madrid, SPAIN2, Department of Neurology and Stroke Center. IdiPAZ Health
BACKGROUND
Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN3,
To evaluate the impact of antithrombotic therapy on stroke prevention among patients with atrial
Department of Neurology and Stroke Center. IdiPAZ Health Research Institute. La Paz University
fibrillation (AF). AF is an important risk factor. It increases the annual risk for stroke by fivefold and Hospital. Autónoma of Madrid University, Madrid, SPAIN4, Department of Neurology and Stroke
accounts for 15% of all strokes. Even though antithrombotic therapy reduces the rate of stroke and
Center. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of Madrid Univermortality, it is underused to variable degrees worldwide. Few studies have presented the prevalence sity, Madrid, SPAIN5
of untreated AF among patients presenting with first ischemic stroke to demonstrate the disease burden of known, untreated AF.
BACKGROUND: anti-vitamin K anticoagulants require frequent monitoring that interferes with
METHODS
quality of life. Our objective was to analyze the impact on the quality of life of the novel anticoaguIn this prospective study, patients admitted to a tertiary hospital’s neurology service for acute ischlants (NOAC) in patients with atrial fibrillation (AF) and ischemic stroke.
emic stroke were recruited from September 2009 to August 2011. Data on their disease profile and
METHODS: Prospective observational study of ischemic stroke patients with AF. All were initially
presence of AF treatment (antiplatelet or anticoagulation (with achievement of therapeutic levels))
under acenocumarol which was changed by a NOAC (dabigatran / rivaroxaban) following the curon admission was collected. Chi2 and logistic regression analyses were applied.
rent stroke guidelines. The perceived quality of life was assessed in two occasions: during treatment
RESULTS
with acenocoumarol and after change it to the NOAC, using two questionnaires: 1) A specific scale
514 patients were studied with mean age 66.7 ± 12.9 years. Of these, 15.9% had stroke attributable for level of comfort and satisfaction with anticoagulant therapy, “The perception of Anti-Coagulant
to AF. 12.1% had known AF. Despite all of these patients being of intermediate to high risk accord- Treatment Questionnaire (PACT -Q); and 2) a generic questionnaire, “The Medical Outcomes Study
ing to the CHA(2)DS(2) VASc score , 43.6% (n=27) of known AF were not on any form of antiSF-36” (SF36). We excluded patients with modified Rankin scale> 3, aphasia or inability to comthrombotic therapy.
plete the questionnaires.
Of the 6.5% (n=4) with intermediate risk for stroke, 25% (n=1) were on antiplatelet therapy. Of the
RESULTS: 18 patients included, mean age 77.5 years, 33% male. Median time to from stroke to
93.6% (n=58) with high risk, 56.9% (n=33) were on antiplatelet therapy; only 1.72% (n=1) was on
the first questionnaire: 172 days and up to the second: 251 days (P NS). The PACT-Q showed better
therapeutic anticoagulation.
scores in the comfort item (93 vs. 66.1) and satisfaction (87.1 vs. 70) with NOAC compared with
Antithrombotic therapy for AF was associated with pre-morbid independence (modified Rankin
acenocoumarol (P <0.05). The SF-36 also showed better physical function score (72.5 vs. 50), physScale 0-2), (85.7% vs 63%, OR 3.529, 95%CI 1.04 - 12.04 p=0.044) but independent of co-morbidi- ical role (75 vs. 50), vitality (70.8 vs. 60) and general health (54.1 vs. 50) with the NOAC compared
ties and stroke risk.
with acenocumarol (P <0.05)
CONCLUSION
CONCLUSIONS: The perceived quality of life of stroke patients is better with NOAC than with anDespite known high risk for stroke among patients with AF, the prevalence of treatment is low. Fur- ti-vitamin K anticoagulants. This factor should be taking in consideration when prescribing anticother research is needed to explore reasons behind the absence of antithrombotic treatment and paagulant therapy.
tients’ refusal. Enablers of good pre-morbid function are helpful in prevention of stroke among AF
patients.
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The effect of standardised post-stroke care and motivational interviewing on secondary prevention and cardiovascular lifestyle targets after ischemic stroke and TIA - a prospective cohort study.
S.M. Van Schaik1, H.M. Boss2, W.M.J. Bosboom3, H.C. Weinstein4, M. Moonen5, R.M. Van den
Berg-Vos6
Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS1, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS2, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE
NETHERLANDS3, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS4, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS5, Sint Lucas Andreas Ziekenhuis, Amsterdam, THE NETHERLANDS6
Background
Patients with an ischemic stroke or transient ischemic attack (TIA) have an increased risk of recurrent stroke, myocardial infarction and vascular death. Despite of compelling evidence for the effectiveness of secondary prevention strategies after ischemic stroke and TIA secondary prevention in
the daily practice of stroke care is suboptimal. Improving adherence to guidelines and cardiovascular lifestyle changes by standardised post-stroke care and motivational interviewing might be a powerful way to increase effectiveness of secondary stroke prevention.
Methods
In 2010 seventy patients were included in a prospective cohort study to determine the effect of standardised post-stroke care and motivational interviewing on secondary prevention and cardiovascular
lifestyle targets after ischemic stroke and TIA. Data were collected at baseline and one year after the
index event. The primary outcome measure was the percentage of patients who achieved the combined targets for use of antithrombotics, blood pressure <140/90 mmHg, and LDL-cholesterol <2.5
mmol/L after one year (optimal care). Secondary endpoints were the individual components of the
primary endpoint and cardiovascular lifestyle targets.
Results
Baseline characteristics of all patients are shown in table 1. Fifty-seven patients (81%) completed the follow up period of one year. After one year 75% reached the primary endpoint (table 2),
98% used antithrombotics, 88% reached the endpoint of a blood pressure <140/90 mmHg and 90%
reached the endpoint of a LDL cholesterol <2,5 mmol/L. In addition, adherence to guidelines for
smoking, waist circumference, diet and medication adherence were significantly improved during
follow up.
Conclusion
In patients after ischemic stroke or TIA standardised post-stroke care and motivational interviewing
seems to be associated with an improvement in secondary prevention and cardiovascular lifestyle
targets.
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Consistent reduction of post Coronary Artery Bypass Grafting delirium frequency by the
Haga Braincare Strategy .
R.W. Keunen1, W.A. Palmbergen2, A. van Sonderen3, M.A. Falsafi4, F Duynstee5, K Claessen6
Haga Teaching Hospitals, The Hague, THE NETHERLANDS

1-6

Background to reduce the frequency of the ischemic cerebral complications after CABG we introduced in 2008 the Haga Braincare Strategy [1]. The HBS consists of a preoperative check of cerebral hemodynamics followed by non-invasive cerebral oximetry during and after surgery untill
the patient is awake and hemodynamically stable at the ICU. Main ischemic cerebral events after
CABG consists of hemodynamic strokes (due to occluded carotid arteries in combination with poor
collaterals) and delirium (related to silent peri-operative ischemia). This report shows the consecutive delirum frequency of 1446 patients during 46 months.
Methods During the first 12 months we did not implement the HBS. After 12 months we implemented the HBS. Preop TCD (EMS-9UTM/Delicate/China) was performed by nursepractioners; in case
of abnormal cerebral hemodynamics (less that 2 % of the patients) carotid artery angioplasthy was
performed to restore cerebral flow. If this procedure was not possible patients were subjected to mild
hypothermia during surgery. In case of a 20 % dropp of oxygen during CABG, cerebral flow was
restored immediately (often by increasing pumpflow). INVOS/Covidien/USA was used for cerebral
oxymetry.
Results the delirum frequency during the first 12 month was 13.3 %; the frequency gradually dropp
significantly after implementation to 3.0 % after 46 months (p < 0.019). (see graph). The HBS was
an independ predictor of a reduced delium rate (odd ratio = 0.37, P < 0.021).
Conclusion The Haga Braincare Strategy reduced significantly the delirium rate after CABG.
Reference
[1] Palmbergen W. et al Improved perioperative neurological monitoring of coronary artery bypass
graft patients reduces the incidence of postoperative delirium: the Haga Brain Care Strategy Interactive CardioVascular and Thoracic Surgery 0 (2012) 1–7 (doi:10.1093/icvts/ivs317)
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Incidence Of Stroke Associated With Thyroid Disease In HASU Patients
L. Al-Dhahir1, M.N. Baig2, S.S. Ghatore3
Queens Hospital Barking Havering And Redbridge NHS Trust, London, UNITED KINGDOM1, Queens Hospital Barking Havering And Redbridge NHS Trust, London, UNITED KINGDOM2, Queens Hospital Barking Havering And Redbridge NHS Trust, London, UNITED KINGDOM3
Undiagnosed and undertreated hypothyroidism can cause elevated total-chol, LDL-cholesterol and
Triglycerides increasing the risk of cardiovascular mortality ( 1 ). However over treated hypothyroidism to the point of subclinical hyperthyroidism can also increase the risk of ischaemic stroke
due to atrial fibrillation as a result of low TSH. Atrial fibrillation is the most common arrhythmia
and a potential risk for developing strokes ( 2 ). We conducted a small prospective cohort study involving 126 stroke admissions over a period of 32 days in our Hyper Acute Stroke unit . Of the
126 patients 20 patients were hypothyroid, 76% of the candidates were female, 59% had normal
sinus rhythm, and 71% had a TSH <5mU. Only 25% of patients admitted to HASU with strokes and
known hypothyroidism had their TSH checked on admission.
There were 18 hypothyroid patients who were on some dose of levothyroxine pre morbidly. We
found that patients who were over treated with levothyroxine had subclinical hyperthyroidism as a
result were at higher risk of AF and consequently ischemic stroke. were undertreated, making them
more dyslipidaemic and prone to strokes. With the findings of this study, we recommend thyroid
function test and lipid tests to be performed as a mandatory procedure for all stroke patients with
atrial fibrillation, dysfunctional thyroid disease or signs of thyroid disorder. The benefits of administering of Aspirin to all hypothyroid patients as primary prevention to prevent ischemic stroke requires further investigation.
References:
1.The spectrum of thyroid disease and risk of new onset atrial fibrillation: a large population cohort study BMJ 2012;345:e7895 2.
2.Prevalence of Diagnosed Atrial Fibrillation in AdultsNational Implications for Rhythm Management and Stroke Prevention: the AnTicoagulation and Risk Factors In Atrial Fibrillation (ATRIA)
Study JAMA. 2001;285(18):2370-2375. doi:10.1001/jama.285.18.2370
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There Are Still Lots of Things We don’t Know, But it is Exciting to See What Can We Find
Out. Cholesterol and Atherosclerosis-Reality or Dogma? The Past, the Presence and the Future
D. Bartko1, P. Blazicek2, Z. Gombosova3, L. Danihel4, E. Drobna5, F. Rusnak6, J. Fabcin7, M.
Hrouda8, J. Kubala9, 10, E. Kurca11, V. Nosal12, K. Zelenak13
Institue of Medical Sciences, Neurosci & Military Health, Central Military University Hospital, Dept. of Neurology, Ruzomberok, SLOVAKIA1, Alpha Medical Comp., Bratislava, SLOVAKIA2, Institute of Medical Sciences, Neurosciences & Military Health, Ruzomberok, SLOVAKIA3,
Institute of Medical Sciences, Neurosciences & Military Health, Ruzomberok, SLOVAKIA4, Forced
Army Academy, Lipt. Mikulas, SLOVAKIA5, Central Military University Hospital, Ruzomberok,
SLOVAKIA6, MRI Center, Ruzomberok, SLOVAKIA7, Dia Dexus Comp, San.Francisco, USA8, Institute of Biochemistry and Immunology, Ruzomberok, SLOVAKIA9,10, University Hospital,Dept.of
Neurology, Martin, SLOVAKIA11, University Hospital, Dept.of Neurology, Martin, SLOVAKIA12,
MRI Center, University Hospital, Martin, SLOVAKIA13
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Clinical importance of aspirin and clopidogrel resistance after ischemic stroke
M.C. Fernandez-Moreno1, L. Castilla-Guerra2, M. Romera Tellado3, J Alvarez-Suero4, F. Jimenez
Gonzalo5, E Roldan Fontana6, J Marin Martin7, F Pozuelko del Rosal8, R. Fernandez-Bolaños9
Department of Neurology. Hospital de Valme, Seville, SPAIN1, Department of Internal Medicine.
Hospital de la Merced., Osuna. Seville, SPAIN2, Department of Neurology. Hospital de Valme, Seville, SPAIN3, Department of Internal Medicine. Hospital de la Merced, Osuna. Seville., SPAIN4,
Department of Hematology. Hospital de la Merced, Osuna, Seville, SPAIN5, Department of Hematology. Hospital de la Merced, Osuna. Seville., SPAIN6, Department of Internal Medicine. Hospital
de la Merced, Osuna. Seville, SPAIN7, Depatment of Internal Medicine. Hospital de la Merced, Osuna. Seville, SPAIN8, Department of Neurology. Hospital de Valme, Seville, SPAIN9

BACKGROUND: Aspirin (ASA) and clopidogrel are important components of medical therapy in
the secondary prevention of ischemic stroke. ASA and clopidogrel resistance seems to be associated
with poor clinical outcomes. Besides, specific treatment recommendations are not established for
patients who exhibit high platelet reactivity during ASA therapy.
Background
OBJECTIVE: To assess the importance of ASA and Clopidogrel resistance in patients with recent
Cholesterol has been considered as independent RF for AS. 27yrs ago Goldstein and Brown(Noischemic stroke.
bel prize) discovered lipoproteins.New era was starting with LDL subfractions. Strongly atherogen- METHODS: Fifty patients aged 48-85 years (mean age: 68) who had ischemic stroke in the previic are LDL3-7..Recently completely new marker, lipoprotein associate phosphoplipase A2 arived on ous 6 months were assessed. ASA had been taken since the stroke episode. Resistance was analyzed
the horizon. Prospective,multicenter,multidisciplinary study will monitor this 62yrs lasting history. using the PFA-100 aggregometer. In those patients with ASA resistance ASA was swithched to
Methods
Clopidrogrel, and then Clopidogrel resistance was assessed.
Material consists of 1202 subjects:1.ishemic cerebral infarction(iCI,n=334),mean age 72.6yrs,men
RESULTS: We included 43 (86%) lacunar strokes and 7 (14%) non-lacunar strokes. Thirty-seven
54.5%,2,coronary artery disease(CAD,n=295),mean age 71.8yrs, men 52.2%,3.arterial hyperten(74%) patients were male. Twenty-nine (58%) patients received ASA in a daily dose of 300 mg, 5
sion(AH,n=252),mean age 69.7,men 49.2% and 4.controls (C,n=226) mean age 47.9yrs,men54.2%, (10%) 150 mg/day, and 16 (32%) 100 mg/day. Hypertension was the commonest risk factor (36 paIn all subjects:neurological/cardiological examination, MRI/CT,NIHSS,BI,mRS,LDL subfractients, 72%). Other risk factors included hypercholesterolemia (34 patients, 68%), diabetes mellitus
tions,LP-PLA2,other lipid,biochemical-hematological parameters,stiffness,MT, carotid USG.
(24 patients, 48%), smoking (20 patients, 40%), obesity (21 patients, 42%), and previous stroke (6
Results
patients, 12%). ASA resistance was observed in 16 (32%) patients. We found no correlation between
Theory that t-cholesterol is responsible for development of atherosclerisis started in 1950. After Ko- diminished response to ASA and vascular risk factors, ASA dosage, type of ischemic stroke, or sex.
rean war(1953) 33 686 US soldiers died, and in 300 autopsies high t-cholesterol in arterial plaques
However, patients with resistance to ASA presented a higher frequency of previous stroke (p=0.01).
was found out.New era since discovering lipoproteins(1985).Few yrs ago LDL subfractions -LDL3- Clopidogrel resistance was tested in 12 of these ASA resistant patients. Six of these patients (50%)
7 are strongly atherogenic
presented clopidogrel resistance.
Recently,specific inflammatory vascular marker-LP-PLA2 is starting new era.Our study showed
CONCLUSIONS: A diminished response to ASA and clopidogrel in patients with recent stroke is
significatly higher levels of LP-PLA2 in iCI, CAD and AH groups comparing to controls(p<0.001, commonly observed. This phenomenon is clinically unpredictable. In patients with recent ischemic
<0.01 and p<0.02.
stroke and ASA resistance clopidogrel resistance should be also assessed.
Close correlations between LP-PLA2 and carotid atherosclerosis(stiffness,IMT, plaque morphology)
was found in all groups.
Conclusions
Lp-PLA2 is a key inflammatory marker in AH,iCI and CAD. Significantky higher values in
LP-PLA2,stifness, IMT and plaque morphology were found not only in iCI,CAD but also in
AH(quasi candidates of iCI) comparing to controls,Close correlation with carotid atherosclerosis. It
could signalize new era in understanding mechanisms of atherosclerosis and ist complications.
Supp.by Intern/gov.grants ITMS26220220099,ITMS2622022153,APVV0586-06,LPP0186-06
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Recurrence,mortality & morbidity after stroke with relation to socioeconomic factors: An unexplored scenario in India.
K. Das1, M. Ghosh2, C. Nag3

766 Stroke prevention
Resistance to acetylsalicylic acid in patients with type 2 diabetes mellitus is associated with lipid disorders and history of current smoking
B. Labuz-Roszak1, K. Pierzchala2, K. Tyrpień3

Burdwan Medical College, Burdwan, INDIA1, Burdwan Medical College, Burdwan, INDIA2,
Burdwan Medical college, Burdwan, INDIA3

Silesian University of Medicine, Department of Neurology, Zabrze, POLAND1, Silesian University of Medicine, Department of Neurology, Zabrze, POLAND2, Silesian University of Medicine,
Department of Chemistry3

Background & Objectives Recurrence, morbidity & mortality after stroke is a burning issue in developing country.Prospective observational study to evaluate the socioeconomic factors in relation to discontinuation of secondary preventive treatment of stroke and its outcome in India Study
Design :- Total 1420 stroke patients [male : 840(59.15%), age 60± 2 year female : 580 age 58± 2
years], intra-cerebral hemorrhage 598(42.11%) and ischemic strokes 822(57.89%) enrolled in the
stroke clinic for secondary preventive treatment were evaluated at 6 weeks Interval from January 2007 to January 2010. Discontinuation of treatment for more than 2 weeks by any patient was
placed in the discontinued group Outcome of every enrolled patient was evaluated for 1) Control of
Risk factors 2) Recurrence of stroke 3) Disability status 4) Mortality. Reasons for discontinuation
of treatment were comparatively analysed in respect to awareness, educational level, economy, distance from the stroke clinic, cost of therapy, types of stroke and disability status. Results and Analysis:-During the study period of 3 years, 520(36.62%) patients discontinued the secondary preventive
treatment, 130(9.36%) patients dropped out & 770(54.22%) patients continued. Chi-square and null
hypothesis procedures were applied for statistical analysis. Distance, Economy, poor awareness,
low educational level, types of stroke, disability status, cost of treatment all were significant socioeconomic factors (P≤0.001, for all factors) with the relation to discontinuation of 2ndary preventive
treatment resulting higher recurrence, mortality, disability and poor control of risk factors (P≤0.001
for all factors). Conclusion:-Discontinuation of secondary preventive treatment due to diverse socioeconomic factors resulting in higher recurrence, mortality, disability among the stroke survivors is
burning issue in India and developing countries and these should be intimated to national and international stroke authorities to strengthen the preventive measures in developing countries for better
outcome and reduction of stroke burden globally.
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Background: Diabetes mellitus is an important risk factor for stroke. Acetylsalicylic acid (ASA) is
the most frequently used medication for prevention of ischaemic cerebrovascular events in diabetic patients. However, some patients experience stroke despite the use of ASA. This phenomenon
is known as “aspirin resistance” (AR). The aim of this study was the assess the incidence of AR
in diabetic patients and search for factors associated with it. Material and method: The examined
group consisted of 66 subjects with diagnosed diabetes mellitus type 2. Platelet function test was
performed by the method of whole blood impedance aggregometry using multiple platelet function
analyzer. Results: Among examined diabetic subjects, 35 patients (53%) were sensitive to ASA action (ASA-responders) and 31 patients (47%) were resistant to ASA action (ASA-non-responders).
No relationship was found between platelet aggregation and gender, age, dose of ASA, known duration of diabetes, BMI, heart rate, mean systolic and diastolic blood pressure, and risk factors except for current smoking. ASA-non-responders were treated shorter with ASA than ASA-responders
(p=0.008). The mean total cholesterol (p=0.04) and LDL concentration (p=0.01) were significantly
higher in ASA-non-responders compared to ASA-responders. No relationship was found between
the occurrence of ASA resistance and results of other laboratory tests and the intake of different
medications. Conclusions: Results of our study did not confirm the association between poor glycaemic control in the diabetic patients and AR. Resistance to ASA in diabetic patients is associated with
lipid disorders and history of current smoking.
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Reasons patients with known atrial fibrillation were not on anticoagulation prior to stroke.
L.V. Mabanta1, D. Labovitz2
Montefiore Medical Center, Bronx, USA1, Montefiore Medical Center, Bronx, USA2
Background
AF increases the incidence of stroke 5-fold and AC reduces that risk by 68%. The chads2vasc score
stratifies stroke risk and guidelines support AC for a score >=2. However, many patients with AF
are not treated with AC. This study describes the reasons given for not treating patients with known
atrial fibrillation (AF) with oral anticoagulation (AC) who were later admitted to Montefiore Medical Center with ischemic stroke (IS).
Design/Methods
We used the Montefiore Stroke Registry to identify patients with previously known AF not on oral
AC who were admitted with acute IS or TIA, January 2010 through December 2011. Chart review
was conducted to identify the reason to withhold AC.
Results
Among 258 patients with confirmed IS and TIA known to have AF prior to admission, 252 (98%)
had a chads2vasc score >=2, indicating a risk of stroke high enough to justify AC. Among this
group, 125 (50%) were not on AC. The leading reason (31%) for withholding AC was history of
bleeding: GI bleed 17 cases (14%), traumatic or spontaneous intracranial hemorrhage 14 (11%) and
other bleed 8 (6%). Fall risk was recorded in 29 (23%), nonadherence or refusal 20 (16%), and no
identifiable reason 18 (14%). Of the remaining 23 cases, 21 had a variety of other reasons explicitly
identified such as age or paroxysmal AF that were not clearly contraindications. Stroke resulted in
death in 12 (10%) and nursing home placement in 50 (40%). 59 (52%) of surviving patients were
discharged with plans for AC treatment.
Conclusions
Almost all patients with AF admitted with stroke had a risk of stroke high enough to justify AC, but
only half were treated. Some had excessive bleeding risk, refused or were nonadherent but more
than half had no or relatively minor contraindications. The consequences were possibly avoidable
but severe: half of these patients were discharged to a nursing home or died.

768 Stroke prevention
Effective detection of Paroxysmal Atrial Fibrillation in Cerebral Ischaemia using Prolonged
Ambulatory ECG monitoring
A. ALI1, J. RUSSELL2, M. WALTER3, K. EJAZ4, S. AHMED5
DIANA PRINCESS OF WALES HOSPITAL, GRIMSBY, UNITED KINGDOM1, DIANA
PRINCESS OF WALES HOSPITAL, GRIMSBY, UNITED KINGDOM2, DIANA PRINCESS OF
WALES HOSPITAL, GRIMSBY, UNITED KINGDOM3, DIANA PRINCESS OF WALES HOSPITAL, GRIMSBY, UNITED KINGDOM4, DIANA PRINCESS OF WALES HOSPITAL, GRIMSBY,
UNITED KINGDOM5
Background
Atrial fibrillation (AF) is an important risk factor for ischaemic stroke, implicated in 20% cases and
associated with increased stroke mortality and disability. Diagnosing AF changes stroke prophylaxis therapy, from antiplatelet to oral anticoagulation, lowering risk of stroke recurrence and severity.
Paroxysmal AF (PAF) is as great a risk for stroke as permanent AF. PAF detection yield on 24 hour
Holter monitoring varies from 1-8%, studies have shown increased detection rates from extended
monitoring.
We do prolonged monitoring in our stroke/TIA patients when significant risk factors are not demonstrated and no underlying cause had been identified after the investigations. These investigations included carotid Doppler scans, ECG, and thrombophilia screening and transoesophageal echo where
indicated.
This study was conducted to evaluate the detection of AF in our patient group using prolonged monitoring.
Methods
First sixty patients who had presented to the stroke service of Diana Princess of Wales Hospital and
underwent prolonged monitoring with SpiderFlash equipment.
Retrospective notes review was carried out, proforma used for data collection. 51 patients had diagnosis of stroke or TIA, with no underlying cause identified after investigation. An alternative diagnosis was subsequently made in 9 patients. Monitoring duration varied from 7 to 21 days.
Results
Seventeen cases of PAF were identified from 60 patients (28%) presented to stroke serivce.
Diagnosis of stroke/TIA confirmed in 51 patients and PAF was detected in 15 cases (29%).
Three patients had diagnosis of syncope, PAF was found in two and one had sick sinus syndrome.
None of the remaining 6 patients had any abnormality on prolonged ambulatory ECG monitoring.
Other abnormalities requiring cardiology referral were present in 10/60 patients. No PAF was detected with ambulatory monitoring less than 10 days
Conclusion
A higher than previously reported PAF yield was detected in this study. Ambulatory ECG monitoring (>/= 10 days) should be considered for all patients presenting with cryptogenic stroke/TIA.
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Impact of new drugs on anticoagulant prescription rate - a new era?
L.I. Pereira1, M. Rodrigues2

770 Stroke prevention
Secondary prevention of stroke in elderly people in Poland
B. Labuz-Roszak1, K. Pierzchala2, M. Skrzypek3, A. Machowska-Majchrzak4

Hospital Garcia de Orta, EPE, Almada, PORTUGAL1, Hospital Garcia de Orta, EPE, Almada,
PORTUGAL2

Silesian University of Medicine, Department of Neurology, Zabrze, POLAND1, Silesian University of Medicine, Department of Neurology, Zabrze, POLAND2, Silesian University of Medicine,
Department of Biostatistics, Faculty of Public Health, Katowice, POLAND3, Silesian University of
Medicine, Department of Neurology, Zabrze, POLAND4

Background Oral anticoagulation is recommended to prevent ischemic stroke (IS) in all patients
with atrial fibrillation (AF), except those at low risk. In August 2011 new drugs like dabigatran were
approved in this setting.
We performed a comparative analysis before and after the launch of new oral anticoagulants (OAC),
reporting anticoagulation rates and chronological evolution of prescription trends.
Methods Retrospective observational study in IS patients admitted to a Neurology ward from
01/10/2010 to 30/09/2012. Demographics, clinical data, AF diagnosis, indications and contraindications to OAC, and drug prescribed on discharge were recorded.
We report rates with point estimates, and use chi-square and t-test to compare variables.
Results Of 462 patients, cardioembolism was the presumed etiology in 24.0%, 21.9% (101 patients,
52.5% male, median age 73) with non-valvular AF (NVAF). Hypertension was found in 82.2%,
55.4% had dyslipidemia, and 39.6% diabetes. 31.7% had recurrent stroke and 35.6% underwent fibrinolysis.
From the second half of 2011 on, population characteristics changed, with higher prevalences of
females (39.2% vs 27.8%, p=0.01), elderly (mean age 65.0 vs 62.7, p=0.05) and fewer past strokes
(25.4% vs 36.4%, p=0.01). There were no differences among other risk factors.
Of NVAF patients, 90.0% were discharged under anticoagulation. OAC prescription rates rose from
the third trimester of 2011 on (70.8% vs 97.0%, p=0.001), when the new OAC were approved for
NVAF. From August 2011 on the new OAC were preferred in 55.4%. Patients prescribed vitamin K
antagonists had other indication for OAC in 24.1% and contraindication for new OAC because of
renal failure in 7.4%.
Conclusion Marketing of new drugs allowed more patients to get the best secondary prevention
strategy. However, simultaneous co-morbidities, for which new OAC have not been tested or are
contraindicated, still limit more generalized use. Registries in this field are warranted.
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Background: The purpose of the study was to evaluate the frequency of use of oral antiplatelet
(OAP) and anticoagulant (OAC) drugs as secondary stroke prevention among older people in Poland and its association with sociodemographic factors, place of residance, and concomitant cardiovascular risk factors. Methods: The study was based on data collected during the implementation of
a multicentre, publicly funded research project called PolSenior. Results: The study group consisted
of 426 people with a history of a previous stroke in the mean age of 81.5+/-8.2 years. Among them,
261 people (61.27%) used at least one drug as the secondary prevention. OAPs were regularly used
by 237 people (55.63%), and OACs - by 25 people (5.87%). The most often used drug was ASA.
Ticlopidine was more frequently used than clopidogrel, and acenocoumarol – than warfarin. Among
all of the concomitant cardiovascular risk factors, congestive heart failure was most associated with
OAP treatment, and a history of atrial fibrillation - with OAC treatment. Use of drugs did not depend
on age, sex, place of residence (rural or urban), level of education and personal income, but it was
associated with the province where the respondents lived. Conclusions: In Poland secondary cardiovascular preventive therapy is used too rarely in older people after stroke, especially it concerns
anticoagulant therapy in those with a history of atrial fibrillation. Structured educational programs
should be developed in Poland to improve usage of secondary preventive therapy in the elderly.
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‘Can you feel it?’
K. George1, E. Foster2, I. Natarajan3
Shropshire Community Trust, Telford, UNITED KINGDOM1, Shropshire and Staffordshire
heart and Stroke Network, Telford, UNITED KINGDOM2, University Hospital North Staffordshire,
Newcastle under Lyme, UNITED KINGDOM3

772 Stroke prevention
Carotid Endarterectomy Waiting Times after TIA significantly improve but still fall short: A
5-year Case Note Review.
A.P. Stead1
St. George’s Hospital Medical School, London, UNITED KINGDOM1

Background:
Background
The 2008 NICE guidelines (CG68) state that Carotid Endartectomies (CEAs) should be performed
Care homes identified within Telford and Wrekin PCT with high ambulance and A&E attendances
within 14 days of Transient Ischaemic Attack onset to reduce the rate of future ischaemic stroke.
- a high number due to falls. Aim - to detect those with AF reducing the number of falls (a known
Methods:
cause). • Incentive introduced - highly qualified district nurse i.e. case manager visited both homes A retrospective audit of the 234 patients who underwent CEA at WUTH between 2006 and 2010
during week to monitor/observe residents, detect early signs/symptoms of illness commencing treat- was conducted to assess compliance with NICE guidelines (CG68). Time frames for each step of the
ment if required or referring to GP
care pathway were recorded, from symptom onset to surgical intervention, thus the origin of delays
•
Training programme provided to care workers - aim to reduce ambulance call outs, reduce
can be more clearly elucidated.
hospital admissions, empower care home staff, develop more proactive approach to management of Results:
illness.
There was a significant improvement from 2006 to 2010 in the percentage of patients receiving in•
Train the trainer package, e learning package developed Methodology A Cross-sectional study tervention within 14 days (2006: 2.2% (1/45) vs 2010: 36% (18/50) P <0.001). There was some deinvolving observation of 18 care home population at one specific point in time was conducted with
lay in referral times to vascular surgery from other services (median 11 days; range = 0:740), howthe aim - to provide data on entire population under the study, also a descriptive study (neither longi- ever there was no significant difference between patients presenting to General Practitioners or via
tudinal nor experimental) describing: the absolute risks/relative risks from prevalence of AF
Accident and Emergency (median wait GP 8 days [range = 0:179] vs A&E 5 days [range = 1:386], P
some feature of the population i.e. prevalence of AF to support inferences of cause and effect Result = >0.05). Over the 5 year period the median waiting time for intervention within the vascular team
•
Development of basic skills to detect irregular pulse across all levels of staff working within
alone was 23.5 days (range 1:256). This improved significantly from 2006 to 2010 however, with
care home
the median waiting time in 2010 15 days (2:178).
•
Low cost training materials, e learning package being developed with BOOTS Chemis
Conclusion:
•
Prevention of stroke from undetected A
WUTH have made significant improvements from 2006-2010 in the proportion of CEAs performed
•
Improved patient experien
that comply with NICE guidelines. However there is still considerable need for improvement. There
•
Reduced hospital patient admission
were delays in all steps of the pathway, but the biggest delays occurred once the patient had already
•
Reduced calls to ambulance service
been referred to vascular surgery.
•
Empowered workforce able to take on proactive management of the prevention of diseas
A follow up of this audit will include a survey of relevant staff to reveal some useful information
Number of irregular pulses detected along with those who went on to receive clinical / pharmaceuti- about what, specifically, enabled them to make these improvements and also assess what prevented
cal intervention Engagement of care home staff and managers has been sought to enable this project them from performing 100% of CEAs as per NICE guidelines.
to take place. Engagement of GPs is continuing to ensure they understand the importance of following up the calls from care homes Conclusion Patient groups within care homes are the very elderly
within our society, their needs are not always identified. This project puts them at the forefront of the
campaign to ensure all those with AF are detected, managed appropriately and a STROKE prevented.
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Management of newly diagnosed Atrial Fibrillation in Acute Stroke at North Bristol NHS
Trust, United Kingdom
M. KAPOOR1, N. BALDWIN25
NORTH BRISTOL HOSPITALS NHS TRUST, BRISTOL, UNITED KINGDOM , NORTH
BRISTOL HOSPITALS NHS TRUST, BRISTOL, UNITED KINGDOM2
1

Background: Atrial fibrillation (AF) is the most common cardiac arrhythmia and is a potent predictor of first as well as recurrent stroke. Optimum thromboprophylaxis is of paramount importance in
these patients particularly following a stroke event, as a form of secondary prevention. It is therefore
necessary to evaluate whether oral anticoagulation was initiated appropriately in this group.
Method: A retrospective case note review of patients admitted in North Bristol NHS Trust, with primary diagnosis of ischaemic stroke and newly recognised AF between May 2012 and October 2012.
The data was collected on demographics, repeat brain imaging 14 days following stroke, initiation
of anticoagulation post stroke and 90-day outcome. The standards were measured against the best
practice guidelines from NICE, SIGN and the European Society of Cardiology.
Results: We identified 52 patients which represented 23.9% of all stroke admissions. 47 case notes
were analysed as there was insufficient data for remaining five patients. Anticoagulation was started
in 80.4% of study population with more than half as inpatient. The rationale for the failure to anticoagulate was documented in 42.3% of cases, the commonest reason being prior history of gastrointestinal bleed. Anticoagulation was delayed in 3 patients due to significant hemorrhagic changes
on repeat neuroimaging. Majority were started on Dabigatran (64%) followed by Rivaroxaban and
Warfarin.38.6% did not have a repeat brain imaging to exclude haemorrhagic transformation, before
commencing anticoagulation. Out of 8 eligible subjects who were not anticoagulated, 2 had a further
ischaemic stroke within the follow up period.
Conclusion: The study showed guidelines were not adhered to particularly with, repeat brain imaging and starting anticoagulation appropriately. Review of our local guidelines and more training of
healthcare professionals involved in the care of this group of high risk patients is necessary to improve outcome.
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Changed something in prevention of stroke in patients with atrial fibrillation from 2002?
Z. Gdovinova1, V. Han2, N. Lesko3, S. Brodnanska4
Department of Neurology, Faculty of Medicine, P.J. Safarik University Kosice and University
Hospital L. Pasteur Kosice, Kosice, SLOVAKIA1, Department of Neurology, Faculty of Medicine,
P.J. Safarik University Kosice and University Hospital L. Pasteur Kosice, Kosice, SLOVAKIA2, Department of Neurology, Faculty of Medicine, P.J. Safarik University Kosice and University Hospital
L. Pasteur Kosice, Kosice, SLOVAKIA3, Department of Neurology, Faculty of Medicine, P.J. Safarik University Kosice and University Hospital L. Pasteur Kosice, Kosice, SLOVAKIA4
Background: Atrial fibrillation (AF) is a major risk factor for stroke, leading to a fivefold increase in
risk. In our study in 2002, only 6% of patients with AF who were admited with stroke at our department were treated with oral anticoagulant therapy. Methods: 393 patients mean age 74,5 years (224
men -57% and 169 women - 43%) with ischemic stroke hospitalized at the Department of Neurology between July the 1st, 2011 and June the 30th, 2012 were analysed in the study. Outcome was
evaluated by modified Rankin scale (mRS). Results: AF before stroke was present in 74 (18,83%)
patients (33 men – 14,73% and 41 women – 24,2%). Oral anticoagulant therapy or LMWH were
used before stroke by 18 (24,3%) from these 74 patients. Only in 7 of them INR was ≥ 2,0 (but in
two patients it was > 3,5) on admission. In 11 patients INR was < 2,0. It means, that only 5 (6,7%)
patients from 74 patients with atrial fibrillation who were admited because of ischemic stroke used
anticoagulant therapy and had INR in therapeutic range. Outcome at dischagre was mRS = 3,82 in
patients without anticoagulant therapy, mRS = 3,23 in patients with anticoagulant therapy and mRS
= 2,8 in patients without AF. When we compare results with 2002, there is very small difference
when patients in therapeutic range are evalutaed. Conclusion: In spite of guidelines for prevention of
stroke in patients with AF, the number of patients who are treated properly, is still very low, and outcome of stroke in patients with AF is worse than in treated patients or in patients without AF. One of
the reasons why anticoagulant therapy is not used, could be the risk of bleeding. New oral anticoagulants with lower risk of bleeding can be the possibility how to improve prevention of stroke in patients with atrial fibrillation.
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Organization of care for patients with cerebrovascular disease in a single-taken large industrial area with a population of 500 000 people Naberezhnye Chelny, Tatarstan.
E.F. Bikmaeva1, A.R. Godunova2, S.G. Musin3, V.D. Meshcheryakova4
Regional Stroke Unit , Regional Emergency Medical Center, Naberezhnye Chelny, RUSSIAN
FEDERATION1, Regional Stroke Unit , Regional Emergency Medical Center, Naberezhnye Chelny, RUSSIAN FEDERATION2, Regional Stroke Unit , Regional Emergency Medical Center, Naberezhnye Chelny, RUSSIAN FEDERATION3, Medical Information Analysis Center, Naberezhnye
Chelny, RUSSIAN FEDERATION4
Aim:
The aim is to create a coordinated system that combines prevention and treatment strategies and ensures the transfer of scientific advances into practice.
Methods:
Population monitoring in overall primary and cerebrovascular disease(CVD) incidence, mortality
(total mortality and in-hospital mortality), the primary disability in a large industrial area from 2008
to 2011.
Results:
Annual growth of primary disease was 18.3%. Performance of repeated ischemic annually increased
by 1.5%. There is an increase in overall mortality from CVD for 1.8 times.
In 2010-2011, the primary disability decreased by 1.7% and in-hospital mortality decreased by
1.5%. We believe it was connected with launch of the second vascular center and draws attention to
the unsatisfactory quality of the work of polyclinics.
These results have led to the conclusion about the necessity of a new system of preventive services
at the macro-level in the test mode, which will combine all of the components of the provision of
medical and diagnostic services, in order to prevent new, to reduce the chance of repeated cases and
severity of the injury, a stroke unit.
Features of the model:
-Central structural unit is a prevention cabinet in polyclinic
-Creation of algorithms,examination and supervision schemes of prevention at the level of polyclinics.
-The availability of preventive measures.100% coverage of the population through a system of organized flows in time and space: the territorial principle of public services (dispanserization, medical
check-ups),examinations of working population etc.
-Establishment of continuity and relationship of preventive services at all stages of the organization
of prevention.
-Analytical center for primary and secondary prevention at regional level.
Conclusions:
The use of this model will allow to monitor the quality of care and adherence to the algorithms of
patients servicesatn the outpatient and hospital levels to reduce morbidity, mortality from cerebrovascular disease.
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SOS CARE: The Stroke East Saxony Pilot Project for Integrated Care Pathway and Case
Management after Stroke
J. Kepplinger1, U. Helbig2, K. Barlinn3, L.P. Pallesen4, C. Zerna5, F. Piepenbrock6, K. Moeser7, I.
Dzialowski8, H. Reichmann9, V. Puetz10, U. Bodechtel11
Department of Neurology, Dresden University Stroke Center, University of Technology Dresden, Dresden, GERMANY1, Department of Neurology, Dresden University Stroke Center, University of Technology Dresden, Dresden, GERMANY2, Department of Neurology, Dresden University
Stroke Center, University of Technology Dresden, Dresden, GERMANY3, Department of Neurology, Dresden University Stroke Center, University of Technology Dresden, Dresden, GERMANY4,
Department of Neurology, Dresden University Stroke Center, University of Technology Dresden,
Dresden, GERMANY5, German Stroke Foundation, Guetersloh, GERMANY6, Dresden International University, Dresden, GERMANY7, Department of Neurology, Dresden University Stroke Center, University of Technology Dresden, Dresden, GERMANY8, Department of Neurology, Dresden
University Stroke Center, University of Technology Dresden, Dresden, GERMANY9,Department of
Neurology, Dresden University Stroke Center, University of Technology Dresden, Dresden, GERMANY10, Department of Neurology, Dresden University Stroke Center, University of Technology
Dresden, Dresden, GERMANY11
Background: Coordinated post-stroke care is a crucial key when goals for secondary prevention are
defined. We developed a standardized pathway for integral aftercare facilitated through case management (CM) to ensure minimization of risk factors, life-style changes and continuation of secondary prevention medication.
Methods: Consecutive acute ischemic and hemorrhagic stroke patients were prospectively assigned
to a certified case manager based on their health insurance membership. The 1-year post-stroke care
pathway comprised initial educational discussion, personal patients’ home visits and quarterly telephone contacts. Further personal contacts were conducted when judged necessary. Target values for
vascular risk factors were pre-defined according to current stroke guidelines, compared with regular
check-ups and intervened when necessary. In addition, assistance in stroke-associated social needs
was provided. A closing meeting including assessment of stroke recurrence was performed.
Results: Between 12/2011 and 11/2012 we enrolled 47 of 70 screened patients: 30/47 (64%) were
male, mean age was 68+/-14 years, 33/47 (70%) had an ischemic, 3/47 (6%) a hemorrhagic stroke
and 11/47 (24%) patients had a TIA. Six out of 47 patients refused follow-up care. In total 229 personal (4.9/patient) and 663 phone (14/patient) contacts were performed by the CM. Achieved vascular risk values are presented in the Table. One hundred specific interventions were necessary mostly
due to missing medication, non-compliance and social needs (e.g., rejection of rehabilitation). No
recurrent stroke occurred so far.
Conclusion: The preliminary data of our pilot project suggest that CM is capable of achieving predefined goals for secondary prevention. To prove its impact on stroke recurrence risk and prevention
of long-term care dependency, we currently initiate a prospective cohort study.
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Risk factor/
3 months (n, %) 6 months (n, %) 9 months (n, %) 12 months (n, %)
goal
Blood pressure 32/33 (97)
27/28 (96)
23/23 (100)
12/12 (100)
BMI
24/33 (73)
23/28 (82)
19/23 (83)
10/12 (83)
Non-Smoking 19/33 (58)
23/28 (82)
19/23 (83)
9/13 (69)
Lipids
27/28 (96)
12/12 (100)
HbA1c
24/28 (86)
11/12 (92)
Table: Number of patients that achieved vascular risk factor goals in quarterly check-ups so far (Status
as of December 2012).
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Device-Based Strategy for Secondary Prevention of Stroke in Non-valvular Atrial Fibrillation
Patients
H. Sievert1, B. Whisenant2, S. Kar3, V. Reddy4, S. Doshi55
CardioVascular Center Frankfurt, Frankfurt, GERMANY1, Intermountain Medical Center,
Murray, USA2, Cedars Sinai Medical Center, Los Angeles, USA3, Mount Sinai School of Medicine,
New York, USA4, St Johns Heath Center, Santa Monica, USA5

778 Stroke prevention
Detailed instructions for cholesterol and glucose objective levels and adherence to secondary
prevention control strategies
C. TEJERO JUSTE1, A. SULLER.MARTI2, J.L. CAMACHO3, C. PEREZ LAZARO4, J.A. MAURI LLERDA5, E. MOSTACERO MIGUEL6

HOSPITAL CLÍNICO UNIVERSITARIO LOZANO BLESA, ZARAGOZA, SPAIN1, HOSPITAL CLÍNICO UNIVERSITARIO LOZANO BLESA, ZARAGOZA, SPAIN2, HOSPITAL
CLÍNICO UNIVERSITARIO LOZANO BLESA, ZARAGOZA, SPAIN3, HOSPITAL CLÍNICO
For high risk patients with non-valvular atrial fibrillation, LAA closure is a device-based strategy for UNIVERSITARIO LOZANO BLESA, ZARAGOZA, 4, HOSPITAL CLÍNICO UNIVERSITARIO
the prevention of stroke. This strategy was evaluated in the PROTECT AF and CAP trials with the
LOZANO BLESA, ZARAGOZA, SPAIN5, HOSPITAL CLÍNICO UNIVERSITARIO LOZANO
implantation of the WATCHMAN device in patients who had a previous stroke or TIA.
BLESA, ZARAGOZA6
Patients in the PROTECT AF and CAP trials who had a history of stroke or TIA at baseline were
compared via proportional hazards models for the studies’ composite primary efficacy endpoint
Background: Since patients with ischemic stroke are at high-risk for recurrence and for cardiovascu(stroke, systemic embolism, or cardiovascular/unknown death). Separate analyses were run compar- lar morbidity and mortality, preventive measures aimed to reduce cardiovascular adverse events are
ing device patients between trials and the device patients from the CAP study to the warfarin control advocated in the current guidelines. Reduced adherence and compliance to discharge instructions
patients from PROTECT AF. Rates are expressed as percent of patients experiencing the event per
and protocols could significantly influence the ability of any stroke prevention strategy. The authors
year.
sought to determine whether use of detailed orders would be associated with improvement in stroke
In PROTECT AF, there were 131 secondary prevention patients randomized in the study; 82 to decare.
vice and 49 to warfarin following the 2:1 randomization allocation; the average follow-up was 3.7
Methods: All patients with a discharge diagnosis of ischemic stroke were identified from our registry
years. In CAP, there were 172 secondary prevention patients; the average follow-up was 2.4 years.
of hospital discharge.
For PROTECT AF, the rate for the primary efficacy endpoint was 4.7%/y for the device group and
Patient charts were reviewed with regard to the completeness of the discharge order of cholesterol
7.2%/y for the warfarin group (HR=0.66, 95% CI 0.30–1.45). For the CAP device patients, the rate levels controls regimen, and vascular risk factor determinations at 12 months post discharge.
for the primary efficacy endpoint was 3.6%/y. Comparing the CAP device patients to the PROResults: Of 275 patients hospitalized with acute ischemic stroke, almost all had orders for Primary
TECT AF control patients, there was further evidence of a favorable benefit for the device in the
Practician but only 92 (33,4%) had detailed instructions for cholesterol and glucose objective levels
primary endpoint (HR=0.53, 95% CI 0.23–1.25). Combining all device patients (PROTECT AF and in the discharge inform. At 12 months post stroke, of the 92 patients with detailed objective values,
CAP), the hazard ratios (95% CI) comparing against control were 0.57 (0.28-1.13) for the primary
61 (66,3%) had at least one cholesterol level determination and of the 183 patients without detailed
efficacy endpoint.
objective values,120 (65,6%).
Patients with previous stroke or TIA face a high risk of recurrent stroke even when treated with
CONCLUSIONS Implementation of an intervention based upon incorporation of detailed instrucwarfarin. The benefit relative to control was seen in both PROTECT AF and CAP patients. These
tions for cholesterol and glucose objective levels in the hospital discharge inform was not associated
results demonstrate that LAA closure is a reasonable alternative to oral anticoagulation for the secwith improvement in adherence to secondary prevention control strategies.
ondary prevention of stroke.
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Accidental points beyond optimal warfarin-therapeutic-range and hemorrhagic complication
in post-stroke aged patients
T. Ohtsuki1, M. Matsumoto2

780 Stroke prevention
Dabigatran for secondary stroke prevention in clinical practice: a cohort of 84 patients.
A. DeFelipe Mimbrera1, M.C. Matute2, A. Alonso-Cánovas3, M. Guillán4, I. Hernández-Medrano5,
S. Sainz de la Maza6, J. Masjuan7

Stroke Centre, University of Kinki, Osaka-Sayama, JAPAN1, Hiroshima University Hospital, Hi- Hospital Ramon y Cajal, Madrid, SPAIN1, Hospital Ramon y Cajal, Madrid, SPAIN2, Hospiroshima, JAPAN2
tal Ramon y Cajal, Madrid, SPAIN3, Hospital Ramon y Cajal, Madrid, SPAIN4, Hospital Ramon y
Cajal, Madrid, SPAIN5, Hospital Ramon y Cajal, Madrid, SPAIN6, Hospital Ramon y Cajal, Madrid,
Objective: Japanese Stroke Society’s Guideline for the Management of Stroke 2009 recommends
SPAIN7
that blood PT-INR should be controlled by warfarin either within 2.0-3.0 if stroke patient’s age is
under 69 or within 1.6-2.6 if over 70, to keep a balance between secondary prevention of cardiogen- Background: Dabigatran has been recently approved for stroke prevention in nonvalvular atrial
ic embolism by atrial fibrillation and accidental hemorrhagic complications. We examined if hemor- fibrillation. Most data regarding efficacy and safety is driven from clinical trials; information from
rhagic complication, nevertheless, took place more frequently among aged Japanese patients.
clinical practice is lacking.
Methods: The 38 patients who had recent episodes of embolic infarction/TIA due to non-valvular
Methods: We prospectively included patients starting dabigatran for secondary stroke prevention at
atrial fibrillation were prospectively observed for 12 months, when the prescription and doses of
our hospital from March 2010 to October 2012. Clinical, efficacy, and safety variables were regiswarfarin were modified by monthly measured PT-INR. Points (0-12) beyond optimal TR from the
tered.
consecutive monthly measurement were noted, and hemorrhagic events were confirmed by the med- Results: Eighty-four patients were included with a mean follow-up of 11 months (range 1-21). Forical records. We divided the patients into the 2 groups by age: the group of the younger 19 patients,
ty-four were male (50%), mean age 76.3 (range 50-95, SD 20.8), median CHADS2 4 (range 2-6),
aged 34-69, median 59, male 10 and the older group of 19 patients; aged 70-90, median78, male10. CHA2DS2-VASc 5 (range 2-9), and HAS-BLED 2 (range 1-5). Indication for dabigatran was ischResults: Average blood pressures for the younger and the older groups were 115±14/70±10 and
emic stroke in 80 patients (59.5% anticoagulation naïve and 35.7% previously on warfarin) and
122±20/70±10 mmHg, the averages of 12 PT-INRs were 2.33±0.74 and 2.17±1.10, points beyond
acute intracerebral hemorrhage (IH) due to warfarin in 4 (4.8%). Dabigatran 110 mg bid was preoptimal TR were 1.7±1.6 and 2.4±3.7, respectively (no statistical differences). As for a total number scribed in 55 cases (65.5%), and 150 mg bid in the remaining. Six patients received concomitant anof 12 hemorrhagic events, 3 minor mucosal hemorrhages were reported from the Youngers, whose
tiaggregation due to vascular disease. Twelve patients (14.3%) suffered 15 events during follow-up.
3 points consisted of 2 beyond TR and 1 within TR. In contrast, a total of 9 events happened in the
Ischemic events (8) consisted in 4 transient ischemic attacks (TIA), 3 ischemic strokes (1 of them
older 8 patients (minor 5 bleedings, 2 intracranial and 2 major gastrointestinal bleedings), when 7
disabling) and one acute coronary syndrome. Three TIAs and all ischemic strokes occurred during
INRs showed within/below the optimal TR and 2 did beyond TR.
the first month of treatment. Hemorrhagic events (7) lead to dabigatran discontinuation in 3 patients,
Conclusion: The more warfarin-associated hemorrhagic complications were observed in the older
and were IH (1, not disabling), lower gastrointestinal bleeding (5, 3 requiring blood transfusion),
post-stroke patients than 70 years old, however, that failed to correlate with average blood pressure
and mild metrorrhagia (1). All patients with history of IH remained uneventful. Two patients died
and PT-INR beyond optimal therapeutic range. Aging may jeopardized warfarin-treated stroke pa(pneumonia and congestive heart failure) and 8 were lost during follow-up.
tients in hemorrhage.
Conclusions: In our cohort most ischemic events were non-disabling and occurred during the first
month of treatment, which might be regarded as a high risk period. IH was infrequent and non-disabling. Dabigatran was safe and efficacious in secondary stroke prevention in an unselected cohort
of old patients with high CHADS2 score.
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Plaque Morphology and Biomarkers of Carotid Atherosclerosis
L.N. Maksyutkina1, A.A. Shabalina2, M.B. Kostyreva3, S.Y. Petrukhina4, A.A. Raskurazhev5, O.V.
Lagoda6, M.M. Tanashyan7

782 Stroke prevention
Rate of Atrial fibrillation and Oral Anticoagulant Treatment in 55,562 Ischaemic Stroke patients. Data from a Danish Nationwide Registry from 2003-2011
L. M. Christensen1, S. Funder2, H. K. Christensen3

Research Center of Neurology, Moscow, RUSSIAN FEDERATION1, Research Center of Neurology, Moscow, RUSSIAN FEDERATION2, Research Center of Neurology, Moscow, RUSSIAN
FEDERATION3, Research Center of Neurology, Moscow, RUSSIAN FEDERATION4, Research
Center of Neurology, Moscow, RUSSIAN FEDERATION5, Research Center of Neurology, Moscow,
RUSSIAN FEDERATION6, Research Center of Neurology, Moscow, RUSSIAN FEDERATION7

Bispebjerg Hospital, University Hospital of Copenhagen, Dept. of Neurology, Copenhagen,
DENMARK1, Bispebjerg Hospital, University Hospital of Copenhagen, Dept. of Neurology, Copenhagen, DENMARK2, Bispebjerg Hospital, University Hospital of Copenhagen, Dept. of Neurology, Copenhagen, DENMARK3

Background The awareness of atrial fibrillation (AF) has increased in resent years leading to impleBACKGROUND: Establishing markers of atherosclerotic plaque (AP) instability may enhance
mentation of telemetry and other methods of atrial fibrillation detection in stroke unit care. Further,
stroke prevention. A correlation between the levels of atherosclerotic and arterial wall inflammation the risk of AF rises with age, and the prevalence and incidence of AF are rising as population age inbiomarkers: lipoproteid-associated phospholipase А2 (Lp-PLА2), tumor necrosis factor alpha (TNF- creases, meaning a potential rise in severe strokes. Focus has been to identify more patients with AF
α), neopterin – with the structure of AP in the internal carotid artery (ICA) was studied. METHODS: in order to prevent stroke. Aim of study was to examine the trends in 1) incidence of diagnosed AF
A total of 68 patients (48 – men, mean age – 65 (47;80)) with ICA atherosclerosis (AS) (>50% stein patients after acute ischaemic stroke, and 2) the development in use of oral anticoagulants (OAC)
nosis) verified by duplex ultrasonography [DU] (Philips iu2), as well as AP morphology (in case of
in Denmark from 2003-11. Methods Data was obtained from a nationwide registry on patients with
carotid endarterectomy) were included. According to AP morphology all patient were divided into 2 acute stroke in the period 2003-2011 with a data-completeness of >90%. Patients ≥ 18 years of age
groups: I – instable APs (33,4%), II – stable APs (66,6%) . Serum levels of the studied biomarkers
with a final diagnosis of ischaemic stroke were included into this analysis. Results From 2003 to
were measured on Perkin Elmer Victor2 Reader (ELISA). Control group comprised same measure2011, 105.833 patients were discharged with a diagnosis of stroke in Denmark, 52,5 % were diagments in 20 people without ICA AS, matched by sex and age. RESULTS: Patients with instable APs nosed ischaemic stroke (IS), 8,42 % with ICH, and 39,1 % with unclassified stroke. Within patients
had significantly higher levels of Lp-PLА2 compared to control (351,5±63 ng/ml vs. 210±43 ng/
with IS, 17,5 % had diagnosed atrial fibrillation in 2003 increasing to 20,5 % in 2011, this increase
ml [p=0,044]); TNF-α – 38,3±12,3 ng/ml, neopterin – 26,5±8,6 nmol/l. In the II group the results
was significant (p<0,0001). In patients with IS and AF, OAC was administered or a contraindication
were as follows: Lp-PLА2 - 291±66,9 ng/ml, TNF-α – 27,5±7,8 ng/ml, neopterin – 21,6±6,7 nmol/l. was identified in 11,1 % in 2003 vs 44,7 % in 2011 (p<0,0001). Conclusion: Both the rates of AF
When comparing DU results and AP morphology it was found that in hypoechogenic APs (instable) detection and the use of OAC have increased from 2003 - 11. This is like to reflect increasing awareatheromatosis, necrosis and recent AP hemorrhages prevail, while in hyperechogenic APs (stable)
ness of AF and increased use of monitoring. In an ageing population the frequency of AF is likely
– calcinosis, fibrosis, organized hemorrhages dominate. CONCLUSIONS: Found relationships beto increase, however, we do not believe this factor as a major contributor to results. The use of OAC
tween AP instability in ICA (according to DU and morphology) and higher levels of Lp-PLА2 may
has increased markedly, however, under-treatment is still most likely a reality.
suggest using this marker as a predictor of AS progression and the development of cerebrovascular
events.
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A multicenter study to assess the effect of the risk factors on Cardio&cerebrovascular events
and Quality of life(EQ-5D) related to disability of StrokE(MRS) in patients with StrokE taking
antiplatelet Agents(ACE Study)
S.R. Han1, S.W. Jung2, S.B. Lee3, Y.S. Shim4, A.H. Jo5, J.W. Park6, Y.I. Kim7, Y.J. Kim8
The Catholic Uinveristy of Korea, Suwon, SOUTH KOREA1, The Catholic Uinveristy of Korea, Incheon, SOUTH KOREA2, The Catholic Uinveristy of Korea, Daejeon, SOUTH KOREA3,
The Catholic Uinveristy of Korea, Bucheon, SOUTH KOREA4, The Catholic Uinveristy of Korea,
Seoul, SOUTH KOREA5, The Catholic Uinveristy of Korea, Uijeongbu, SOUTH KOREA6, The
Catholic Uinveristy of Korea, Seoul, SOUTH KOREA7, Ehwa Womens University Hospital, Seoul,
SOUTH KOREA8
Background & Objectives: We evaluated the effects of the number of risk factors on cardiocerebrovascular events and the quality of life related to disability of stroke in patients with stroke taking antiplatelet agents. Method: This study was conducted at 8 hospitals with the patients 40 years or older
diagnosed as stroke and prescribed Clopidogrel resinate. A total 581 patients were recruited between
Jan 2010 and Oct 2010. All patients were treated with Clopidogrel for 6 months. The relation of the
number and kind of risk factors(hypertension, diabetes mellitus, hyperlipidemia, stroke, concomitant cardiac diseases) at screening, control status of risk factors for 6 months and the pattern of occurrence of cardiocerebrovascular events at 6 months were analyzed. Modified Rankin Scale(mRS)
according to the quality of life (QoL) assessed using the EQ-5D quality of life based on the after
effects were correlated. Safety was evaluated. Results: Two patients were showed cardiocerebrovascular events during the study. The one, who had thrombotic stroke, had three risk factors at screening. The other, diagnosed with angina pectoris, had 4 risk factors. The number of patients with 2
risk factors are the most with 211 out of 581 patients(36.3%), followed by ones with 3(152 subjects,
26.2%), with 4(119, 20.5%), with 1(11.9%), with 5(5.0%), and with 6(0.2%). There was a significant negative correlation between the EQ-5D and mRS(r=-0.466, p<0.05). A total of 128 AEs were
experienced by a total of 100 patients(16.1%) out of 623 total patients. Among these AEs, treatment-related AEs were 6 accounting for 1%, Related was 1, and possibly related was 5. Critical AEs
occurred for 3 patients but it was not related with this investigational product. Conclusion: During
this period, 2 patients had cerebrocardiovascular disease accounting 0.34%, and only 1% patients
showed AE. The higher mMS, the less EQ-5D VAS score. Therefore this can be considered as significant and safe drug.
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Prescription practice in oral anticoagulation after cardioembolic strokes with the advent of the
novel oral anticoagulants in two tertiary care centers in Germany
W. Pfeilschifter1, C. Hohmann2, T. Neumann-Haefelin3, C. Foerch4
Goethe University Hospital, Frankfurt am Main, GERMANY1, Klinikum Fulda, Fulda, GERMANY2, Klinikum Fulda, Fulda, GERMANY3, Goethe University Hospital, Frankfurt am Main,
GERMANY4
Background and Purpose: Approximately one year ago, dabigatran (EU approval in August 2011)
and rivaroxaban (December 2011) were introduced for stroke prevention in patients with atrial fibrillation with a CHADS-VASc Score > 2. Both drugs have demonstrated non-inferiority compared to
warfarin. We aimed to characterize factors independently associated with the prescription of novel
oral anticoagulants (NOA) for secondary prevention in patients with stroke and atrial fibrillation.
Methods: We screened the records of all stroke patients treated in the Stroke Units of our tertiary
care centers from 10/2011 to 09/2012 for cases of stroke and atrial fibrillation. Patients age, sex,
premorbid mRS, NIHSS at admission, mRS at discharge, arterial hypertension, diabetes mellitus,
creatinine levels in serum, antiaggregation (antiplatelets and/or anticoaguloants) at admission and at
discharge were recorded. We performed a multivariate logistic regression analysis to identify factors
independently associated with the prescription of NOA.
Results: We identified 449 patients with stroke and atrial fibrillation. At discharge from our Stroke
Units, 27 % of patients were on warfarin, 22 % on NOA (16 % on dabigatran, 6 % on rivaroxaban)
and 38 % on ASA or clopidogrel. For most of the latter, the initiation of anticoagulation was recommended to the rehabilitation center or the general practitioner. Younger age (OR 0.96; 95 % CI
0.93-1.0, p = 0.027), better premorbid mRS status (0.72; 0.53-0.; p = 0.031), better mRS status at
discharge (0.7; 0.57-0.87; p=0.001), and most strongly a lower creatinine level (0.26; 0.12- 0.56; p <
0.001) were negatively correlated with the prescription of NOA. This decision was not independently influenced by the patients’ gender.
Conclusions: In our analysis, we identified patients’ age, pre- and post-stroke functional neurological status and renal function as critical determinants in the decision to use NOA for secondary prevention after a cardioembolic stroke.
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Evaluation of Right Unilateral spatial neglect (USN) in the acute phase of the stroke
A. Potet1, E. Regrain2, S. Bakchine3, F.C. Boyer4, P. Pradat-Diehl5

786 Rehabilitation and reorganisation after stroke
The relevance of clinical measures to physical activity after stroke
N.M. Salbach1, D. Brooks2, J. Romano3, L. Woon4
Department of Physical Therapy, Faculty of Medicine, University of Toronto, Toronto, CANADA1, Department of Physical Therapy, Faculty of Medicine, University of Toronto; Department of
Respiratory Medicine, West Park Healthcare Centre, Toronto, CANADA2, Department of Respiratory Medicine, West Park Healthcare Centre, Toronto, CANADA3, Department of Respiratory Medicine, West Park Healthcare Centre, Toronto, CANADA4

Objective: To examine the relationship between daily physical activity and six clinical measures of
motor function, balance, balance self-efficacy, functional mobility, and walking speed and distance
in community-dwelling individuals with stroke.
Methods: Daily physical activity was estimated using average steps/day measured over a five-day
period with a uniaxial accelerometer (activPAL) attached to the thigh of the participant’s unaffected lower limb. The Chedoke-McMaster stroke assessment (CMSA; leg and foot scales), Berg balance scale (BBS), activities-specific balance confidence (ABC) scale, timed ‘up and go’ test (TUG),
Introduction:
5-metre walk test (5mWT), and the 6-minute walk test (6MWT) were used to measure motor
Unilateral spatial neglect (USN) after a left stroke is reported less frequently, less often studied and
is less characterized. The purpose of this prospective study is to analyze right-side USN in the acute function, balance, balance self-efficacy, functional mobility, walking speed, and walking distance,
respectively. Associations were estimated using the Pearson correlation coefficient for normally
phase of the stroke.
distributed variables or the Spearman rank correlation coefficient for variables without a normal disMaterials and methods:
tribution (significance level 0.05).
This bicentric prospective study included patients affected by an ischemic or haemorrhagic left
Results: Fifteen men and two women with a mean +/- standard deviation age of 71.4 +/- 9.7 years,
stoke in the first fifteen days. Our evaluation tool includes a clinical neurological examination, four
paper-and-pencil nonverbal tests (from the BEN), four items of behavioural evaluation in the activ- who were 2.0 +/- 1.0 years post-stroke, participated. Participants walked 1905 +/- 2148 steps/
day (range 0-7242). Average steps/day was associated with scores on the ABC scale (rho=0.603,
ities of daily living (from the ECB) and a descriptive analysis of MRIs of the initial lesions of the
p=0.010), 5mWT (r=0.586, p=0.013), 6MWT (r=0.561, p=0.019), TUG (r=-0.515, p=0.034), and
patients.
CMSA leg scale (rho=0.495, p=0.043) but not scores on the CMSA foot scale (r=0.243, p=0.348) or
Results:
Forty seven patients were assessed; eleven were excluded because of severe oral comprehension dif- BBS (r=0.320, p=0.210).
Conclusions: Balance self-efficacy and walking speed and distance were more strongly associated
ficulties. Thirty six patients were finally included, of which sixteen (44.4%) patients showed some
with daily physical activity than voluntary leg movement and functional mobility. Findings support
degree of right USN (defined by at least two positive results from the eight paper-and-pencil and
behavioural evaluation tests). The patients with right USN significantly presented a higher initial NI- the relevance of the clinical measures used and suggest that improvement in not only walking capacHSS (p<0.001), more verbal disorders (p<0.001) and right hemiplegia (p =0.03). Line bisection and ity but also balance self-efficacy in stroke rehabilitation may be necessary to promote daily physical
figure copying tests are positive to 14 (38.9%) and 13 (36.1%) patients respectively. The activities of activity following discharge to the community setting.
daily living evaluation showed pathological results in 13 (36.1%) patients. Twelve of the 16 patients
with USN had at least five positive tests among the eight paper-and-pencil tests and ecological evaluations. The MRI analysis showed a high frequency of infra-cortical lesions, notably in the periventricular white matter.
Discussion:
In this study, the use of nonverbal tests and an ecological evaluation revealed right USN in 44.4% of
patients with acute left stroke and demonstrated the important consequences right USN has on activities of daily living.
Groupe Hospitalier Pitié-Salpétrière; service de Médecine Physique et réadaptation, Paris,
FRANCE1, CHU de Reims; service de Médecine Physique et Réadaptation, Reims, FRANCE2,
CHU de Reims; service de neurologie, Reims, FRANCE3, CHU de Reims; service de Médecine
Physique et Réadaptation, Reims, FRANCE4, Groupe Hospitalier Pitié-Salpétrière; service de Médecine Physique et réadaptation, Paris, FRANCE5
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Kinesiotape application in treatment of caput humeri subluxation generated by decrease of
muscle strength in patients with acute stroke.
D.V. Polyakov1, A.V. Polyakova2, E.A. Mazurkevich3, B.V. Bibulatov4
North-Western State Medical University named after I.I. Mechnikov, Saint-Petersburg,
RUSSIAN FEDERATION1, Saint Petersburg State Pavlov Medical University, Saint-Petersburg,
RUSSIAN FEDERATION2, North-Western State Medical University named after I.I. Mechnikov,
Saint-Petersburg, RUSSIAN FEDERATION3, North-Western State Medical University named after
I.I. Mechnikov, Saint-Petersburg, RUSSIAN FEDERATION4
Purpose: to investigate the effectiveness of kinesiotape application with mechanical correction for
decrease of caput humeri subluxation in patients with acute stroke. Methods: 24 patients with acute
stroke (age 45-78 years) who had decreasing of para-articular muscle strength more than 3 points
were enrolled. 10 patients from the first group got kinesiotape (KT) application with mechanical
correction technique. In the second group (14 patients) it was applied cravat bandage for fixation
of shoulder joint. All patients underwent measurement of shoulder length four times. Pain intensity
in shoulder joint area on the affected side was evaluated by visual analogue scale before and after
30 minute fixation. There was calculated the relative elongation of shoulder. Results: the relative
elongation of paretic upper extremity shoulder was found in both groups (at an average on 3.89% in
the first group and on 4.12% in the second). Decreasing of the relative elongation of fixated shoulder also was found in both groups (at an average 1.75% in the first group and 1.5% in the second)
(p≤0.05). Relative elongation of shoulder after 30 minutes was significantly greater in the second
group (at an average 3.74% in the second group comparing to 2.39% in the first) (p≤0.05). After 30
minute of fixation significant decreasing of the relative elongation of shoulder continued in the first
group, in the second group there was no significant decreasing of this parameter (p≤0.05). During
fixation pain syndrome decreased at an average on 1.5 points in the first group and on 0.4 points in
the second group. Conclusions: 1.
Kinesiotape application of shoulder joint allows providing
more long and effective fixation of shoulder comparing to cravat bandage. 2. Application of this
methodology in patients with acute stroke who have subluxation of shoulder lead to decrease the intensity of pain syndrome on the affected side.
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The Management of Dysphagia in Acute Stroke: A Questionnaire pilot study
D.G. Smithard1, C.A. Fairfield2, M Gosney3, C Roffe4
King’s College London, London, UNITED KINGDOM1, University of Reading, Reading, UNITED KINGDOM2, University of Reading, Reading, UNITED KINGDOM3, University of Keele,
Stoke, UNITED KINGDOM4
Background: Swallowing problems are a common complication of stroke, and may result in the occurrence of aspiration pneumonia., increased length of hospital stay and death. 67% of those with
pneumonia present with symptoms within 48 hours of admission. Dysphagia protocols reduce the
incidence of pneumonia, but the management of swallowing disorders is not uniform with in the
UK. This variability has not been described, nor the implications considered. This pilot study begins to identify the variations of current practice in the management of dysphagia in acute stroke.
Methods: A questionnaire was constructed to investigate the type and timing of assessments(s) in
early treatment of dysphagia. The questionnaire addressed the assessments used, by whom and the
subsequent management of dysphagia.
Questionnaires were distributed to attendees of two dysphagia study events.
Results: 53/100 questionnaires were returned, 43 having a complete dataset. All services provided
a screening service within 24 hours of admission, subsequent assessments involved the use of Pulse
Oximetry (73%) and Cervical Auscultation (66%), 50% used both. 98% services had access to videofluoroscopy (VFS) and 95% to FEES. VFS usage varied between <11% to 50% of cases. Only
services that used VFS on a frequent basis, used FEES frequently. The most frequent management
was modification of diet (57%) and liquid (50%), 32% used the Frazier free water protocol. Head
positioning and swallowing exercises were frequently used. There was a tendency for more senior
practitioners that used VFS with FEES, Pulse Oximetry or Cervical Auscultation to implement swallowing exercises.
Conclusion: Service provision across the UK is varied and instrumentation (VFS and FEES) are not
widely used. Those that used VFS or FEES tended to alter their management to include swallowing
exercises. Cervical Auscultation and Pulse Oximetry continue to be used despite the lack of evidence of benefit.

London, United Kingdom 2013
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Cardiovascular Fitness as a Predictor of Functional Recovery in Subacute Stroke Patients
B.R. Kim1, E.Y. Han2, S.J. Joo3, S.Y. Kim4, H.M. Yoon5
Jeju National University Hospital, Jeju, SOUTH KOREA1, Jeju National University Hospital,
Jeju, SOUTH KOREA2, Jeju National University Hospital, Jeju, SOUTH KOREA3, Jeju National
University Hospital, Jeju, SOUTH KOREA4, Jeju National University Hospital, Jeju, SOUTH KOREA5
Background: In stroke patients, reduced cardiovascular fitness is a well-studied physical impairment. However, there is relatively limited evidence for a correlation between baseline cardiovascular fitness and functional status in subacute stroke patients. We investigated the correlation between
baseline cardiovascular fitness and ADL function, and whether baseline cardiovascular fitness is of
predictive value in terms of functional recovery after rehabilitation in subacute stroke patients.
Methods: This study was a descriptive, observational cohort study. Fifty-five subacute stroke patients (37 males and 18 females; average age, 62.2 years) were enrolled for this study, and all subjects underwent symptom-limited low-velocity graded treadmill testing. Baseline assessments
included cardiovascular fitness, 6 minute walk test (6MWT), Korean-Modified Barthel Index
(K-MBI), Motricity Index (MI). Four weeks after rehabilitation, K-MBI was measured repeatedly.
Results: Mean peak oxygen consumption (Vo2 peak) was 19.7 ± 6.7 mL/kg/min. Baseline K-MBI
correlated significantly with Vo2 peak, peak heart rate (HR), 6MWT, and MI, and in regression
analysis, Vo2 peak and MI were significant independent predictors of baseline K-MBI. Follow-up
K-MBI correlated significantly with Vo2 peak, peak HR, peak rate pressure product, 6MWT, baseline K-MBI and MI, and in linear regression analysis, Vo2 peak and baseline K-MBI were significant independent predictors of follow-up K-MBI.
Conclusion: These results indicate that baseline cardiovascular fitness correlates significantly with
the baseline functional status, in addition to being an important prognostic factor regarding the functional recovery of subacute stroke patients.

790 Rehabilitation and reorganisation after stroke
Visual cortex plasticity without visual recovery: report of a case of homonymous hemianopia
studied with functional MRI retinotopic mapping
P.L. Clatworthy1, K.V. Haak2, P.S. Jones3, E.A. Warburton4, N.J. Sarkies5, H. Johansen-Berg6, A.B.
Morland7, J-C. Baron8
University of Cambridge, Cambridge, UNITED KINGDOM1, University of York, York, UNITED KINGDOM2, University of Cambridge, Cambridge, UNITED KINGDOM3, University of Cambridge, Cambridge, UNITED KINGDOM4, Cambridge University Hospitals NHS Foundation Trust,
Cambridge, UNITED KINGDOM5, University of Oxford, Oxford, UNITED KINGDOM6, University of York, York, UNITED KINGDOM7, University of Cambridge, Cambridge, UNITED KINGDOM8
Background
Lateral homonymous hemianopia (HH) is a common consequence of stroke, impairing daily living
and quality of life. Visual perception in HH often shows recovery, and some types of rehabilitation
aim to improve this. Visual stimulation of the hemianopic field in chronic stroke can evoke bilateral extrastriate cortex responses, and visual training may increase the representation of the affected
hemifield in the unaffected hemisphere, suggesting plasticity. This in turn may represent a target for
rehabilitation.
Methods
We report an illustrative patient with right posterior MCA territory stroke resulting in left HH. Visual fields were assessed by serial static (Humphrey 24-2) perimetry performed 4 days and 9 months
after stroke. MR imaging was also performed at 9 months, including automated tractography to
assess optic radiation damage (Clatworthy, NeuroImage 2010) and fMRI retinotopic mapping to
measure visual field representations in occipital cortex. The latter included population receptive field
(PRF) mapping.
Results
Early perimetry showed complete HH, which partially recovered over the 9 months. Optic radiation
damage was demonstrated using tractography. Marked topographical changes were found in occipital visual cortex, with areas of the affected hemifield being represented in the unaffected hemisphere. However, the areas with altered cortical maps were only those which had not recovered on
perimetry. The recovered field was still represented in the stroke affected hemisphere. PRF estimates
were not increased in these areas, arguing against eye movements confounding the results.
Conclusions
Inter-hemispheric changes of visual field representations appear to be possible without recovery of
visual perimetry in the “re-mapped” areas. While this does not rule out some visual recovery as a
consequence of plasticity, it shows that caution must be used when interpreting changes in visual
representations as the mechanism of adaptive change underlying visual recovery.
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Life changed existentially. A qualitative study of experiences 6 months post stroke.
T. Taule1, J.S. Skouen2, M. Råheim3
Haukeland University Hospital, Bergen, NORWAY1, Haukeland University Hospital and University of Bergen, Bergen, NORWAY2, University of Bergen, Bergen, NORWAY3
Background
Research related subjective experience after Early Supported Discharge and home-based rehabilitation after stroke is limited. The aim of the study was to get more insight into what promotes activity
and participation in relation to patients need.
Methods
A qualitative interpretive design was conducted in the context of a randomised controlled study
“Early supported discharge after stroke in Bergen”. A purposive sampling of 4 women and 4 men,
aged from 45-80 years and with desired variation in socioeconomic status and stroke severity (NIHSS < 7, modified Ranking scale from 0-3) were invited and interviewed face to face from February to June 2012. A semi-structured guide focusing on experiences and thoughts about activity and
participation 6 months post stroke was used. The interview was related to an accomplished defined
rehabilitation program in their own homes in the acute phase after stroke. Data were analysed using
an interpretive method supplemented by systematic text condensation. Analysis was influenced by
International Classification of Function and disability and coping theories.
Results
Differences and similarities were structured according to the main theme: Life changed existentially.
Five sub-themes were identified: 1. Self-perceived health–healthy or ill?, 2. The body–bothersome,
unreliable or recovered, 3. Practical doings–even easy little tasks were a challenge, 4. Taking part in
society–out and away and 5. Self-perception –am I still good enough? Data provide an understanding of how life had changed for people who suffered mild stroke, the challenges they faced and their
considerations about future.
Conclusion
Participants expressed that life had changed existentially. Basic concerns related to self-perceived
health, self-perception and body complicated their performance of daily living and/or participation
in society. Unresolved rehabilitation needs were still in present 6 months post stroke, and not all
captured by objective measures.
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Early mobilization after thrombolysis (rt-PA) in acute stroke: Are rt-PA treated patients enrolled in a trial of early mobilization (AVERT) different from those that are not?
M. Dagonnier1, L. Muhl2, J. Kulin3, L. Churilov4, H. Dewey5, T. Lindén6, J. Bernhardt7
The Florey Institute for Neuroscience and Mental Health, Melbourne, AUSTRALIA1,
Linköpings University, Linköpings, SWEDEN2, Linköpings University, Linköpings, SWEDEN3,
The Florey Institute for Neuroscience and Mental Health, Melbourne, AUSTRALIA4, The Florey
Institute for Neuroscience and Mental Health, Melbourne, AUSTRALIA5, The Centre of Brain Research and Rehabilitation, , Gothenburg University, Gothenburg, SWEDEN6, The Florey Institute
for Neuroscience and Mental Health, Melbourne, AUSTRALIA7
Background:
A key treatment for acute ischaemic stroke is thrombolysis (rtPA). However, treatment is not devoid
of side effects and patients are carefully selected. AVERT (A Very Early Rehabilitation Trial), a large
international phase III trial, currently tests whether starting out of bed activity within 24 hours of
stroke onset improves outcome. rtPA treated patients can be recruited if the physician allows (315
included to date). This study aimed to identify factors that might influence the inclusion of rtPA
treated patients in AVERT.
Methods:
Data from all patients thrombolysed at Austin Health, Australia, between September 2007 and December 2011 were retrospectively extracted from medical records. Factors of interest included: demographic and stroke characteristics, 24 hour clinical response to rtPA treatment, cerebral imaging
and process factors (day and time of admission).
Results:
211 patients received rtPA at Austin Health and 50 (24%) were recruited to AVERT (rtPA-AVERT).
Of the 161 patients not recruited, 105 (65%) were eligible, and could potentially have been included (pot-AVERT). There were no significant differences in demographics, Oxfordshire classification or stroke severity (NIHSS) on admission between groups. Size and localization of stroke
on imaging and symptomatic intracerebral heamorrhage rate did not differ. Patients included in
AVERT showed less change in NIHSS 24 hours post rtPA (median change=1, IQR (-1,4)) than
those in the pot-AVERT group (median change=3, IQR (0,6)) by the median difference of 2 points
(95%CI:0.3;p=0.03). A higher proportion of rtPA-AVERT patients were admitted on weekdays
(p=0.04).
Conclusion:
Excluding a possible clinical instability, no significant clinical differences were identified between
thrombolysed patients included in AVERT and those who were not. Over 400 AVERT patients will
be treated with rt-PA at trial end. These results suggest we may be able to generalize findings beyond
the trial population.
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Reliability, measurement error and sensitivity to change of time-limited walk tests in people
with stroke: A systematic review
N.M. Salbach1, K. O’Brien2, D. Brooks3, E. Irvin4, R. Martino5, P. Takhar6, S. Chan7, J. Howe8

794 Rehabilitation and reorganisation after stroke
Experiences of Psychological Distress amongst Stroke Survivors
C. Crowe1, J. Harbison2, R. Coen3, N. Kidd4, D. Hevey5, S. Walsh6

Trinity College Dublin, Dublin, IRELAND1, The Adeilade and Meath Hospital, Dublin, IREDepartment of Physical Therapy, Faculty of Medicine, University of Toronto, Toronto, CANA- LAND2, The Adeilade and Meath Hospital, Dublin, IRELAND3, The Adeilade and Meath Hospital,
DA1, Department of Physical Therapy, Faculty of Medicine, University of Toronto, Toronto, CANA- Dublin, IRELAND4, Trinity College Dublin, Dublin, IRELAND5, The Adeilade and Meath Hospital,
DA2, Department of Physical Therapy, Faculty of Medicine, University of Toronto, Toronto, CANA- Dublin, IRELAND6
DA3, Institute for Work & Health, Toronto, CANADA4, Department of Speech-Language Pathology,
University of Toronto, Toronto, CANADA5, Department of Physical Therapy, Faculty of Medicine, Background: Psychological distress post-stroke is common with studies showing that approximately
University of Toronto, Toronto, CANADA6, Toronto Western Hospital-University Health Network,
one third of stroke survivors will experience psychological problems including clinical depression
7
Toronto, CANADA , Toronto Rehabilitation Institute-University Health Network, Toronto, CANA- and anxiety (Hackett et al., 2005). Qualitative research has provided important insights that have
DA8
facilitated greater depth of understanding of the psychological problems in the aftermath of stroke.
The purpose of this research was to explore the lived experiences of stroke survivors with psychoBackground: Our aim was to provide an overview of the reliability, measurement error and senlogical distress. Method: Semi-structured interviews with 10 stroke survivors were analyzed using
sitivity to change of time-limited walk tests in people with stroke. Methods: We conducted a systhe principles of Interpretative Phenomenological Analysis (IPA). All participants scored in the clintematic review of the research literature. We searched seven electronic databases up to January
ical range for psychological distress, defined as above clinical threshold on the Hospital Anxiety and
2012 using tailored search strategies. Two authors independently screened titles and abstracts. One
Depression Scale (HADS) total scale score. Results: Three super-ordinate themes (“The invisible
author reviewed full-text articles to determine inclusion using specified criteria. One author apenemy” [The fear of stroke]; “The house is not the same” [The loss of self]; and “It’s murderous bepraised the methodological quality of included studies. Results: Of the 4,139 citations screened,
ing on my own” [The anguish of aloneness]) emerged. Processes involving a lack of acceptance and
14 met the inclusion criteria. Studies evaluated five unique time-limited walk tests including the
self-compassion were found to underline these themes. Discussion: Results are discussed with refertwo-, three-, five-, six- and twelve-minute walk tests (2-, 3-, 5-, 6- and 12MWT, respectively). The
ence to theoretical models of stroke. Suggestions are made as to the potential importance of a lack of
number of studies evaluating reliability, measurement error and sensitivity to change was 11, eight,
acceptance and self-compassion in understanding psychological distress post-stroke. Theoretical and
and one study, respectively. For each test, the type and magnitude of reliability estimates, based on
clinical implications are outlined.
the intraclass correlation coefficient (ICC), were: 2MWT (intra-rater) ICC=1.00; 3MWT (test-retest) ICC=0.90; 5MWT (test-retest) ICC=0.97; 6MWT (inter/intra-rater) ICC=0.99/0.99; 6MWT
(test-retest) ICC=0.96–0.99; and 12MWT (inter/intra-rater) ICC=0.68/0.71. Inter/intra-rater reliability of distances at 2 and 6 minutes from a 12MWT were: 2MWT ICC=0.85/0.85, and 6MWT
ICC=0.78/0.74. Minimal detectable change (MDC95%) for the 6MWT was 33.0-54.1m. The standardized response mean (SRM) for the 12MWT and distances derived at 2 and 6 minutes was 1.90,
1.34 and 1.52, respectively. Conclusion: Excellent reliability (ICC ≥0.75) was observed across walk
tests among people with stroke except for the 12MWT. Estimates of MDC suggest that substantial
improvement in 6MWT distance is necessary to surpass measurement error. The 12MWT and derived distances show excellent (SRM>0.8) sensitivity to change in one study suggesting these tests
would be optimal to monitor effects of walking re-training among adults with stroke.
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The use of virtual reality technology in the rehabilitation of patients with acute cerebral
stroke.
I.G. Smolentseva1, N.A. Amosova2, O.A. Maslyuk3

796 Rehabilitation and reorganisation after stroke
Language impairment in right hemisphere (RH) stroke patients : A group study in short rehabilitation
S.M. Deme1, N.C. Hreniuc2, D.C Jianu3, D.S. Ioncu4, St. Kory-Calomfirescu5

Federal medical biophysical center n.a. A.I. Burnazian, Moscow, RUSSIAN FEDERATION1,
“Vasile Goldis” Western University of Arad, Arad, Romania, Faculty of Medicine, Arad, RO2
Federal medical biophysical center n.a. A.I. Burnazian, Moscow, RUSSIAN FEDERATION , Feder- MANIA1, “Vasile Goldis” Western University of Arad, Arad, Romania, Faculty of Medicine, Arad,
al medical biophysical center n.a. A.I. Burnazian, Moscow, RUSSIAN FEDERATION3
ROMANIA2, “Victor Babes” University of Medicine and Pharmacy, Timisoara, Romania,, Timisoara, ROMANIA3, “Victor Babes” University of Medicine and Pharmacy, Timisoara, Romania,, TiIntroduction. In the last few decades in the world have used virtual reality technology in rehabilitamisoara, ROMANIA4, “Iuliu Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Rotion of patients with stroke. However, this method is often used in the rehabilitation of the chronic
mania,, Cluj-Napoca, ROMANIA55
phase of stroke and upper limb paresis.
Materials and methods. The study included 25 patients at 3-20 days after a cerebral stroke (24 paBackground: Patients with right hemisphere damage had difficulty in interpreting abstract language,
tients with ischemic stroke, and 1 patient with hemorrhagic stroke), mean age was 57,1 ± 0,6 years. such as metaphors, or responding to humor appropriately. There is evidence that the RH is selec18 patients in the control group matched for age, severity of stroke and the time period after a stroke tively involved in processing negative emotions, pessimistic thoughts and unconstructive thinking
to the main group. Average NIHSS score in the study group was 8,6 ± 4,1 points, and in the control
styles.
group - 8,1 ± 1,9 points, i.e. most of the patients were with mild to moderate severe stroke. ExcluMethods: Semantic aspects of language were examined in 35 patients with cardiogenic brain embosion criteria were: presence of aphasic disturbances, dementia, severe comorbidity, rough pathology lism criteria in RH stroke admitted in the Arad Neurology Clinic during 2010–2012 and 35 nonvasof the organs of vision. Design: In the study group of patients used markerless interactive virtual
cular depressive patients. We used NIHSS scale , CT-scan/MRI , the Right Hemisphere Language
reality rehabilitation system with biofeedback NIRVANA, the control group in a standard rehabilita- Battery ,Hamilton test and Minimental State (MMSE) for evaluating and compare language disturtion program.
bance.
Results. Against the background of recovery in the main group of patients had reduced neurologiResults: The mean age was 64.2+/-3.68 yrs at stroke patients and 54+/-6.7 yrs at depressive patients.
cal deficits NIHSS score at 39,1% vs. 24.4% in the control group. 3 months after stroke by 50% (p
RH stroke patients presented a major hemispheric ischemic stroke syndrome in the territory of the
<0.005) increased Barthel ADL index in the study group, and 41,1% (p <0.05) in the control group. middle cerebral artery (MCA), NIHSS mean >/=13.8, the MRI showed hyper T2 lesions primarily
In addition, in the study group was significantly was a decrease anxiety, apathy and improved psyin the MCA territory, in all stroke cases. Only two language tests differed significantly: Metaphor
chomotor functions. The motivation for the rehabilitation of the patients in the study group was
picture [poorer for the RH stroke cases; P<0.005, CI95%,] and discourse analysis [poorer for RH
higher than in controls.
stroke cases; P< 0.04 CI95%].
Conclusion. The use of specially designed programs NIRVANA allowed to work on a comprehenConclusion: We find a possible correlation between similarities in behavior of the RH stroke pasive post stroke motor, affective, and cognitive impairment.
tients in short rehabilitation and the patterns of nonvascular depressed patients but the difficulty of
discourse analysis techniques and the persistent problems of conversations after 6 weeks give the
functional outcome . The cognitive and pragmatic problems may impact the overall ability to communicate effectively.
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Early Rehabilitation of Stroke Patients in Neurothe Intensive Care UnitDepartment
P. R. PROKAZOVA1, M. A, Piradov2, J. V. Ryabinkina,3, E. V. Gnedovskaya4

798 Rehabilitation and reorganisation after stroke
Correlates of fatigue in Chinese patients with ischemic stroke
Y.K. Chen1, W.Y. Li2, W.J. Yuan3, J.F. Qu4, H.Y. Weng5, Y.L. Liu6

Research Center of Neurology, RAMS, Moscow, RUSSIAN FEDERATION1, Research Center
Dongguan People’s Hospital, Dongguan, CHINA1, Dongguan People’s Hospital, Dongguan, CHIof Neurology, RAMS, Moscow, RUSSIAN FEDERATION2, Research Center of Neurology, RAMS, NA2, Dongguan People’s Hospital, Dongguan, CHINA3, Dongguan People’s Hospital, Dongguan,
, 3, Research Center of Neurology, RAMS,RUSSIAN FEDERATIO4
CHINA4, Dongguan People’s Hospital, Dongguan, CHINA5, Dongguan People’s Hospital, Dongguan, CHINA6
BACKGROUND: Venous thromboembolism, including pulmonary embolism (PE) is dangerous
medical complication of stroke, increasing the risk of unfavorable outcome and mortality.
Background: Studies on the clinical and psychological correlates of poststroke fatigue (PSF) in
METHODS: This case-control study included 62 patients (47 males and 15 females, median age 59) Chinese patients with ischemic stroke are limited. Methods: A total of 108 patients with acute ischwith acute ischemic stroke and cerebral hemorrhage within 7 days from onset, admitted to Neurothe emic stroke participated in this study. At one to three weeks after the index stroke, all participants
Intensive Care Dept of Research Centre of Neurology from November 2010 to November 2012.
received comprehensive neuropsychological assessments including fatigue, depression, anxiety and
We assessed patients using National Institutes of Health Stroke Scale (NIHSS) and Glasgow Coma
global cognitive function. Severity of fatigue symptom was evaluated using the Fatigue Severity
Scale (GCS) scores, the rate of deep vein thrombosis (DVT) revealed with ultrasound scanning of
Scale (FSS). PSF was defined as a mean FSS score of 4.0 or more. Depressive and anxious symplower limbs veins on admission, and on the Days 1, 3, 5, 7, 14, and 21, and rate of PE and mortality toms were measured using the Hamilton Depression and Anxiety Scales（HAMD and HAMA）.
on Day 21.
The global cognitive function was measured using the Mini-mental Status Examination (MMSE).
RESULTS: Subjects were equally distributed into 2 homogenous groups: Intervention and ConThe clinical and neuropsychological variables were compared between the PSF and non-PSF group.
trol. Both groups received low molecular weight heparin prophylaxis and standard rehabilitation
Logistic regressions were performed to find the correlates of PSF. Results: The mean (SD) age of
from admission. Patients in the Intervention group also received robot-assisted arm and leg therapy
the 108 patients was 61.6+/-12.1 years. Eighty-one (75.0%) of them were male and 14 (13.0%）of
(MOTOmed letto 2). Groups had similar median GCS and NIHSS scores on admission (GCS: 13
them had at least a previous stroke.Thirty-three (30.6%) patients were diagnosed as PSF. Patients
[LQ-10,UQ-15] vs. 14 [LQ-12, UQ-15], p=0.69; NIHSS: 20 [LQ-15, UQ-27] vs. 18 [LQ-15, UQin the PSF group had a significant higher NIH stroke score (NIHSS) on admission, higher frequen27], p=0.28 in Intervention and Control group, respectively). There was no significant difference
cy of prestroke fatigue, and higher HAMD and HAMA scores (P<0.05), compared with the ones in
in neurological outcome on Day 21 (median GCS: 15 [LQ=12, UQ=15] vs. 15 [LQ=15, UQ=15],
the non-PSF group. NIHSS on admission （OR=1.222, P=0.015）and HAMA score（OR=1.311,
p=0.32; median NIHSS: 11 [LQ=8, UQ=24] vs. 15 [LQ=10, UQ=19], p=0.06 in Intervention and
P<0.001）were significant correlates of PSF with HAMA score entered into the logistic regression
Control group, respectively). The rate of DVT on Day 21 was similar in Intervention and Control
model. When HAMD score was entered, it（OR=1.217,P<0.001）became the only significant corgroups (55% vs. 42%, p=0.3). Mortality rate and incidence of PE on Day 21 were higher in the Con- relate of PSF. Conclusions: PSF is common in Chinese patients with ischemic stroke. Depressive
trol group vs. Intervention group (36% vs. 10%, p=0.010; 25.9% vs. 7.4%, p=0.028, respectively).
and anxious symptoms are the major determinants of PSF.
CONCLUSION: Robot-assisted therapy in patients with stroke in neuroICU was associated with
significant reduction of PE rate and mortality on Day 21, but did not influence neurological outcome
and DTV rate.
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Intensive treadmill training and cytokine response in acute ischemic stroke
A.M. Strømmen1, T. Christensen2, K. Jensen3
Copenhagen University Hospital Hilleroed, Hillerød, DENMARK1, Copenhagen University
Hospital Hilleroed, Hillerød, DENMARK2, Copenhagen University Hospital Hilleroed, Hillerød,
DENMARK3
Background: Stroke patients are reported to be physically inactive during hospitalization. Our study
assesses the feasibility of intensive treadmill training in patients with acute ischemic stroke and
blood cytokine response during training.
Methods: 20 patients with acute ischemic stroke and motor disability admitted to the acute stroke
unit at Hilleroed Hospital will be included within 72 hours of ictus. 3 patients have so far been included since January 1st 2013. Enrollment is expected to be finished by March 2013. All patients
complete the national standard stroke evaluation and treatment protocol and are assessed daily with
Scandinavian Stroke Scale and National Institutes of Health Stroke Scale. Patients train twice daily
for 30 minutes on a weight bearing treadmill during the first 5 days of admission, and blood tests are
taken every 5 minutes during and up to 60 minutes after training sessions on day 1 and 5. Furthermore, all patients wear 5 accelerometers (Actical®) continuously, one at each wrist and ankle and
one over the hip to measure the amount of physical activity during the first 5 days of admission.
Results and conclusion: Detailed analysis of the complete population sample of 20 patients will be
presented at the XXII European Stroke Congress.
Acknowledgements: Supported by a PhD-grant from ‘Copenhagen University Hospital Hilleroed.’
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Developing a clinical measure of lower limb motor impairment after stroke: Test-retest reliability & discriminatory ability of Upright Pedalling
N.J. Hancock1, L. Shepstone2, P. Rowe3, V.M. Pomeroy4
University of East Anglia, Norwich, UNITED KINGDOM1, University of East Anglia, Norwich,
UNITED KINGDOM2, University of Strathclyde, Glasgow, UNITED KINGDOM3, University of
East Anglia, Norwich, UNITED KINGDOM4
Background:
Clinical measures of motor impairment after stroke do not provide i) physiological insights into recovery or ii) information about movement performance during functional activity. This study investigated the test-retest reliability and discriminatory ability of Instrumented Upright Pedalling (UP)
as a possible sensitive measure of lower limb motor impairment.
Method:
Prospective correlational study. Participants: n=18 adult stroke survivors (StrS), with lower limb
paresis; n=10 healthy volunteers (HV), aged at least 50 years. Instrumentation: Upright static bike
modified with light sensor to measure crank angle over time, synchronised with portable surface
EMG system (Biometrics UK). Procedure: Surface EMG electrodes placed on prepared skin over
right and left quadriceps and hamstrings. Participants performed two UP sessions at their comfortable speed separated by a one-hour rest period. Measures: onset and offset of muscle activity, reciprocity of muscle activity, smoothness of pedalling. Analysis: Test-retest reliability of EMG measures determined using Interclass Correlation Coefficients. Discriminatory ability of onset and offset
of muscle activation timing analysed with Principle Components Analysis (PCA)
Results:
Fair to moderate positive correlations between pedalling sessions for EMG measures (e.g onset and
offset muscle activation, affected quadriceps, ICC=0.458; reciprocity affected limb ICC=0.348).
PCA found 81% of variance in the data was accounted for in Principle Components 1 & 2; in PC
2, quadriceps demonstrated a significant difference between HV and StrS (HV=1.112 StrS=-0.654;
p=0.001)
Conclusions:
Instrumented UP could be used to discriminate between stroke survivors and healthy age-matched
volunteers in timing of onset and offset muscle activation during pedalling; further work is justified.
Subsequent research will determine the magnitude of intra- and inter-participant variance between
testing sessions using data from this study to inform sample size calculations.

London, United Kingdom 2013
801 Rehabilitation and reorganisation after stroke
Simulating Hemianopia with Partially Obscured Contact Lenses
P.L. Clatworthy1, K. Morris2, E. Sewter3, I.D. Gilchrist4
University of Bristol, Bristol, UNITED KINGDOM1, University of Bristol, Bristol, UNITED
KINGDOM2, University of Bristol, Bristol, UNITED KINGDOM3, University of Bristol, Bristol,
UNITED KINGDOM4
Background
Homonymous hemianopia is a common effect of stroke, impairing daily living and quality of life. It
can distort size perception, shift perceived visual straight ahead, impair visual search, and may cause
impaired balance and falls. The contribution of visual loss alone to impairments is confounded by
other effects of brain damage. Realistic simulation of hemianopia in healthy participants, without
constraints imposed by gaze-contingent displays, would help us understand the effects of hemianopia.
Methods
4 healthy, right-handed participants (1 male; age 22-24) took part in this study, which was approved
by our department’s Ethics Committee. All were regular contact lens wearers. Participants wore
“hemianopic” contact lenses (Figure 1) for 6 sessions on separate days. Rotationally stabilised lenses (Cantor and Nissel), each pair made to an individual’s prescription, were professionally hand
painted to obscure the right half of each pupil.
In the first and last sessions, participants rated lenses’ 1) comfort, 2) stability, & 3) visual effects. Perimetry was performed at all sessions with a Humphrey Matrix perimeter, while lenses were worn.
Results
Perimetry results were very variable (Figure 2 shows left eye examples). In some cases hemianopia
was approximately complete, but in others no field loss was apparent, even in the same participant
using the same lenses.
Questionnaires showed all participants found the lenses comfortable by the last session. None felt
that they remained stable on the eyes. Participants could see their vision was partially obscured. Two
thought the lenses reduced awareness and two felt they had to actively compensate for their effects.
Conclusions
Simulation of hemianopia using contact lenses is feasible in regular contact lens wearers. In this
study, encouraging subjective effects were found: active compensation; imbalance; reduced awareness. However, lenses sat unstably on the eyes. We are currently procuring lenses with improved stability.

802 Rehabilitation and reorganisation after stroke
The Effect of Respiratory Muscle Training according to Patient’s Initial Pulmonary Function
in Acute Stroke Patients
M.K. Sim1, M.H. Chun2, J.H. Yi3, S.J. Lee4
Asan medical center, Seoul, SOUTH KOREA1, Asan medical center, Seoul, SOUTH KOREA2,
Asan medical center, Seoul, SOUTH KOREA3, Asan medical center, Seoul, SOUTH KOREA4
Objective
Decline in respiratory function has been reported in stroke patients. Previous study showed that respiratory muscle training improved pulmonary function in stroke patients. The aim of this study was
to determine which subgroup showed more improvement of pulmonary function and functional status after respiratory muscle training according to their initial FEV1.
Methods
Patients with first episode of unilateral stroke were recruited. All subjects participated in conventional stroke rehabilitation program and pulmonary rehabilitation program. Pulmonary rehabilitation
program consisted of inspiratory muscle training using volumetric incentive spirometer and expiratory muscle training using positive expiratory pressure breathing device. All patients trained daily
for 5 sessions of 5 times of inspiration and expiration muscle training, 6 times a week for 3 weeks.
Subjects performed pulmonary function test and were assessed for modified Barthel index (MBI)
and Brief Fatigue Inventory (BFI) at baseline and at the end of the training. The results were assessed in 5 groups according to initial relative FEV1.
Results
24 stroke patients were enrolled. There were no significant differences in age, gender, type of stroke,
lesion site, body mass index, duration of disease, and history of smoking according to initial FEV1.
Patients with moderate pulmonary function (2nd, 3rd, 4th quintile) showed significant improvement
in FEV1, BFI after the training. There was a statistically significant increase in MBI score in subjects in the 2nd, 3rd, 4th, and 5th quintile of FEV1.
Conclusion
Patients showed difference in results according to initial pulmonary function after pulmonary rehabilitation program. Patients with moderate pulmonary function showed more improvement than patients with severe and mild pulmonary function. This study suggests that respiratory muscle training
using volumetric incentive spirometry and positive expiratory pressure breathing device was effective for improvement of pulmonary function and recovery of functional status.
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Prevalence and associated clinical factors of GERD (gastro-esophageal reflux disease) in ischemic stroke patients
M. Igase1, K. kohara2, K. Igase3, S. Yamashita4, M. Fujisawa5, R. Katagi6, T. Miki7
Department of Geriatric Medicine, Ehime University Graduate School of Medicine, Toon, JAPAN1, Department of Geriatric Medicine, Ehime University Graduate School of Medicine, Toon,
JAPAN2, Department of Neurosurgery, Washokai Sadamoto Hospital, Matsuyama, JAPAN3, Ryotenkai Katagi Neurosurgery, Imabari, JAPAN4, Ryotenkai Katagi Neurosurgery, Imabari, JAPAN5, Ryotenkai Katagi Neurosurgery, Imabari, JAPAN6, Department of Geriatric Medicine, Ehime University Graduate School of Medicine, Toon, JAPAN7

805 Rehabilitation and reorganisation after stroke
Effects of game-based exercise on the balance of the disabled patients
H. Maeoka1, A. Matsuo2, M. Hiyamizu3, S. Morioka4
Kio University, Nara, JAPAN1, Kio University, Nara, JAPAN2, Kio University, Nara, JAPAN3, Kio
University, Nara, JAPAN4

[Background]
Recently, the development of virtual reality-based (VR) exercise allows participants to be engaged
within an illusion of three dimensional space and move safely. Moreover, we are able to be provided a goal-oriented exercise and a visual or auditory feedback in real time. VR exercise also allows
the participant to experience the emotional sense of “winning” in a particular game. The aim of this
Background
study was to investigate the efficacy of game-based (GB) exercise in improving for dynamic balance
Aspirin is protective against ischemic stroke, but its use is a significant risk factor for gastro-esopha- of the disabled patients.
geal reflux disease (GERD). We investigated the prevalence and associated clinical factors of GERD [Methods]
in ischemic stroke patients treated with aspirin.
Twenty-one patients (mean age: 68.7 +/- 15.6 years, mean period from onset: 29.1 +/- 16.2 days)
Methods
were randomly extracted from the recovery ward. Informed consent was obtained in writing from
We recruited 116 ischemic stroke outpatients who were receiving aspirin. Sixteen patients who had
all subjects before the study. The GB system used in this study was the balance exercise of Wii Fit
received proton pump inhibitors or H2 receptor antagonists within the previous month were exclud- (Nintendo, Japan). Initially, the participants underwent general physical therapy (120 minutes a day)
ed. The presence of GERD was defined using the GerdQ questionnaire, with a score of 8 or higher
and received an additional 15 minutes of the GB exercise for 14 days. After that, the participants
considered positive for GERD. Logistic regression analysis was conducted using variables which
continuously underwent only general physical therapy for 14 days. All participants were evaluated at
exhibited a significant correlation coefficient on two-group comparison as factors, with the presence baseline, at 14 days and at 28 days with the Functional Reach test (FR), Timed Up & Go test (TUG)
or absence of GERD as the dependent variable.
and 30-second chair stand test (CS-30). Additionally, the center of pressure measured using a stabiResults
lometer was assessed by rectangular area.
Mean age of the 100 patients analyzed was 69.3 +/- 8.9 years. The incidence of GERD was 28%.
[Results]
Mean body weight (BW) of patients with GERD was significantly higher than of those without
When evaluating it after the period of the GB exercise, TUG (p<0.01) and CS-30 (p<0.001) were
GERD (P < 0.05). The proportion of patients receiving angiotensin II receptor blockers (ARBs) was significantly improved in the comparison with the initial assessment. There were no significant difsignificantly lower in the GERD group (P=0.04). In contrast, no significant difference was seen in
ferences between after the period of the GB exercise and after the total process ends.
the proportion of patients receiving calcium channel blockers (CCBs). Logistic regression analysis
[Conclusion]
showed that ARB use and increased BW were independent predictors of GERD.
Our results suggest that GB exercise has a positive additional effect on inpatients rehabilitation.
Conclusions
There is a possibility that VR exercise facilitates motor learning by providing appropriate feedback
ARBs appear to be better suited than CCBs for use in hypertensive patients with ischemic stroke
and repetitive approach to improve dynamic balance.
with regard to the prevention of GERD. A comprehensive understanding of the relationship between
ARBs and GERD prevalence awaits additional studies in a larger number of patients.
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A ‘7 day service’ for therapies: providing an expanded weekend stroke service
S. Gawned1, H. Lindfield2, E.V. Cooke3
St. George’s Healthcare NHS Trust, London, UNITED KINGDOM1, St. George’s Healthcare
NHS Trust, London, UNITED KINGDOM2, St. George’s Healthcare NHS Trust, London, UNITED
KINGDOM3
Background Stroke patients admitted to hospital at the weekend have a higher risk of death and developing secondary complications than those admitted on a weekday. In 2010 quality statements
were introduced aiming to improve stroke care, statement 5 requires patients to be assessed by one
member of the specialist rehabilitation team within 24 hours and by all within 72 hours. St George’s
Healthcare stroke service provided Monday to Friday therapy and was unable to meet this quality
statement. Method 12 week pilot of additional weekend therapy was conducted on the Hyperacute
and Acute Stroke Units. The expanded weekend therapy service was staffed by an Occupational
Therapist, Physiotherapist, Speech and Language Therapist (Saturday only) and a Therapy Technician. Therapy competencies were developed to ensure the service delivered was safe and effective.
Access criteria were developed and three priority groups of patients were identified: new admissions; potential discharges; patients requiring early rehabilitation. The benefits of the pilot were
evaluated using length of stay, achievement of quality statement 5 on the Stroke Improvement
National Audit Programme (SINAP), number of new patient assessments on a Monday and provision of 45 minute rehabilitation sessions. Results Over the 12 pilot weekends 208 stroke patients
received intervention from the weekend therapy team, with a quarter being discharged home (19%↑mean weekend discharges). There was a significant improvement in the delivery of quality statement
5 and a reduction in the number of new patients requiring assessment on a Monday for Occupational
Therapy and Physiotherapy. There was a trend towards a reducing length of stay and provision of
45 minute rehabilitation sessions remained unchanged. Conclusion Significant improvements in the
quality of stroke care at St George’s Healthcare occurred with the introduction of a weekend therapy
service as demonstrated by improved delivery of quality statement 5.
A ‘7 day service’ for therapies: providing an expanded weekend stroke service
SINAP
Key Indicator 9
Monday
New Patient Assessments
(average)
Length of
Stay

Before
August 68%

Pilot
Change
September 99% ↑ 31%
October
99%

OT
PT
SALT

OT
PT
SALT

10.50
11.25
5.83

M 6-7 2011
4.43
M 1-5 2012
5.63
ProviOT
60%
sion of 45 PT
89%
Minute
SALT 74%
Therapy
Sessions

4.08
3.83
5.40

OT
PT
SALT

↓ 6.42
↓ 7.42
↓ 0.43

M 6-7 2012 4.75 M 6-7
2011
M 1-5
2012
OT
60% OT
PT
90% PT
SALT
78% SALT

↑ 0.32
↓ 0.88
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GLYCAEMIA LEVELS DO NOT ALTER DEVELOPMENT IN UNILATERAL SPATIAL
NEGLECT TESTS IN ACUTE PHASE STROKE
R. BAZAN1, G.J. LUVIZUTTO2, T.A. MONTEIRO3, G.P. BRAGA4, R.M. THEOTONIO5, L.A.L.
RESENDE6
Botucatu Medical School, University Estadual Paulista Júlio de Mesquita Filho - UNESP,
Botucatu, BRAZIL1, Botucatu Medical School, University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL2, Botucatu Medical School, University Estadual Paulista Júlio de
Mesquita Filho - UNESP, Botucatu, BRAZIL3, Botucatu Medical School, University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL4, Botucatu Medical School, University
Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL5, Botucatu Medical School,
University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL6
Background: Hyperglycaemia (HG) is common in non-diabetic patients during acute phase stroke
with poor functional results and increased complications in thrombolysed, however it is not clear
if it represents a marker of severity in the cognitive domain, therefore the objective of this study
was to evaluate the relationship between development in unilateral spatial neglect (USN) tests and
glycaemia level in individuals with acute phase stroke. Methods: Observational study of right hemisphere ischemic stroke, confirmed by computerized tomography within 48 hours of ictus, admitted
to Botucatu Medical School University Hospital, and excluding haemorrhagic stroke, previous modified Rankin Scale (mRS) ≥1, prior Stroke, pre-existing dementia, or other neurological diseases. Independent variable: Hb level (mg/dL); Outcome: USN; Potential confounding factors: Age (years),
National Institutes of Health Stroke Scale (NIHSS), mRS after stroke, haemoglobin level (mg/dL),
and glycated haemoglobin level (%); Measurement of variables: Demographic and anthropometric
variables were obtained from electronic medical records, haemoglobin and glycaemia measurements
by laboratory exams, and USN by Line Cancellation Test (LCT), Star Cancelation Test (SCT), and
Line Bisection Test (LBT). The sample was non-probabilistic, intentional type; Statistics: The relationship between potential confounding factors and USN by Spearman correlation and Mann-Whitney and the relationship between glycaemia and USN by Spearman correlation and partial correlations, correcting the effect of confounding variables. Results: Twenty-six individuals were evaluated
(66+/-14.7 years; 65.4% male; NIHSS: 5+/-2; and mRS at evaluation moment: 3). There was no evidence of a significant relationship between glycaemia and LCT and SCT (Figure 1) and with LBT
(Table 1). Conclusion: Glycaemia levels did not alter development in unilateral spatial neglect tests
in acute phase stroke.

«
«
↑ 4%
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Patients’ and health professionals’ views of self-management: systematic review and narrative
synthesis
E.A. Sadler1, C.D.A. Wolfe2, C. McKevitt3
King’s College London, London, UNITED KINGDOM1, King’s College London and NIHR Biomedical Research Centre at Guy’s and St Thomas’ NHS Foundation Trust and King’s College London, London, UNITED KINGDOM2, King’s College London and NIHR Biomedical Research Centre at Guy’s and St Thomas’ NHS Foundation Trust and King’s College London, London, UNITED
KINGDOM3
Background
Self-management (SM) interventions teach individuals strategies to manage the long term consequences of health conditions, and are proposed as one way to meet stroke survivors’ long term
needs. However, there is mixed evidence that such interventions work. This may be due to differences in patients’ and health professionals’ (HP) views regarding SM, but this has not been confirmed
through a systematic review. This study aimed to review patients and HP views of SM after stroke
and other long term conditions (LTC).
Table 1. Spearman correlations between glycaemia level (mg/dL) and USN by LBT
Methods
Line Bisection Test
We systematically reviewed the literature for qualitative studies of patients and HP views of SM af% Mean of
% Mean of deter stroke and other LTC. Relevant databases were searched from inception to 05/12. Inclusion criabsolute devi- Number of deviations
viations to the
% Mean of deviteria: English language, peer reviewed publications. Data from papers was extracted using a matrix
ation
to the right
right
ations to the left
to record purpose, methods, results and quality criteria. Two authors analysed themes using narrative
r
0.02
-0.35
-0.35
0.35
synthesis.
p
0.950
0.133
0.133
0.133
Results
n
26
26
26
26
r – Spearman correlation value; p – value associated to Spearman correlation; n – number of individ- 91 papers were included. HP viewed SM as involving psychological strategies to help people to
cope with their LTC. Patients also saw SM as involving psychological strategies, but emphasised
uals
the importance of personal choice and control to their SM. All HP saw SM as something that could
be taught, but noted they lacked training in how to do so. Therapists and nurses also emphasised the
importance of collaborative relationships to help patients acquire SM skills. Patients agreed collaborative relationships were important, but they also noted barriers to successful SM, including lack of
social support, poor relationships with HP and coping with co-morbid conditions.
Conclusion
HP and patients shared an understanding of SM as involving psychological strategies to cope with
LTC. HP did not note the same barriers to SM as patients did. Interventions to promote SM should
help patients exercise choice and control over managing their LTC. HP should acknowledge patients’ barriers to SM and support them to overcome these.
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809 Rehabilitation and reorganisation after stroke
Functional outcome during the first year after aneurysmal subarachnoid hemorrhage
R. Braaksma1, Y. Nawijn2, S.M. Brink3, C.H. Emmelot4
Isala clinics, Zwolle, THE NETHERLANDS1, De Vogellanden, Zwolle, THE NETHERLANDS2,
Isala clinics, Zwolle, THE NETHERLANDS3, Isala clinics, Zwolle, THE NETHERLANDS4
Purpose: to describe the subjective functional situation of patients during the first year after occurrence of an aneurysmal subarachnoid hemorrhage (SAH). Materials and methods: a prospective
cohort study within an aftercare project. Patients who had been hospitalized between February 2009
and December 2010 were included. Primary outcome measure was the Frenchay Activities Index
(FAI). Secondary outcome measures were the Barthel Index (BI), Cognitive Failures Questionnaire
(CFQ), Hospital Anxiety and Depression Scale (HADS), Caregiver Strain Index (CGSI) and a work
questionnaire. Questionnaires were applied after 3, 6 and 12 months. At 3-months follow-up patients
were asked to complete the FAI with the premorbid situation in mind. Results: 126 patients were
hospitalized, from whom 57 patients participated in the aftercare project. Data of 36 patients was
suitable for analysis. The premorbid FAI score, the score after 6 and 12 months were respectively
33.6 (95% CI 32-35.3), 28.9 (95% CI 26.5-31.4) and 31.2 (95% CI 29.1-33.2). Differences between
the premorbid situation and the follow-up assessments at 6 and 12 months were statistically significant, but not clinically relevant. BI, CFQ, HADS and CGSI did not show any significant change
in time. At 12-months follow-up 9 of 26 previously working patients had fully resumed their occupation. Of the 22 patients who had been discharged home without rehabilitation treatment, 5 were
referred for an out-patient rehabilitation treatment during follow-up. Most important reasons for
referral were cognitive problems and problems in work resumption. Conclusion: although no clinically relevant changes were found, study results indicate a worsening of the functional situation as
a result of a SAH, followed by improvement between 6 and 12 months. Questionnaire results did
not suggest cognitive or psychological complaints, however cognitive problems turned out to be an
important reason for referral for rehabilitation treatment in a later stadium. This study confirms the
importance of assessment of SAH patients by a rehabilitation physician in order to signal problems
and start appropriate rehabilitation treatment if necessary.

810 Rehabilitation and reorganisation after stroke
Cardiorespiratory responses during the six-minute walk and ramp cycle ergometry tests and
their relationship to physical activity in stroke
N.M. Salbach1, D. Brooks2, J. Romano3, L. Woon4, T.E. Dolmage5
Department of Physical Therapy, Faculty of Medicine, University of Toronto, Toronto, CANADA1, Department of Physical Therapy, Faculty of Medicine, University of Toronto; Department
of Respiratory Medicine, West Park Healthcare Centre, Toronto, CANADA2, Department of Respiratory Medicine, West Park Healthcare Centre, Toronto, CANADA3, Department of Respiratory
Medicine, West Park Healthcare Centre, Toronto, CANADA4, Department of Respiratory Medicine,
Respiratory Diagnostic & Evaluation Services, West Park Healthcare Centre, Toronto, CANADA5
Background: The six-minute walk test (6MWT) is used to measure exercise capacity after stroke.
We sought to compare cardiorespiratory responses during the 6MWT with responses to a ramp cycle
ergometry test (CET) in community-dwelling individuals with stroke. A secondary objective was to
determine the relationship between cardiorespiratory responses during each test and daily physical
activity.
Methods: Participants completed three evaluation sessions. The CET and 6MWT were conducted in two separate sessions at least 72 hours apart. Participants wore a portable gas analysis unit
(Cosmed™ K4b2) which also measured heart rate during the 6MWT. A uniaxial accelerometer (activPAL), attached to the thigh of the participant’s unaffected lower limb, was used to estimate daily
physical activity over five days.
Results: Complete CET and 6MWT data were obtained for 16 participants (14 men), a mean +/standard deviation of 2.0 +/- 1.1 years after stroke and aged 71.1 +/- 9.7 years. Compared with the
6MWT, the CET elicited a higher VO2peak (p=0.032), VCO2peak (p=0.005), and self-reported
perceived breathing (p<0.0001) and leg heaviness (p<0.0001) at test completion, and a lower peak
heart rate (p=0.029). Except for the first minute, VO2 during the 6MWT was, on average, 80-85% of
VO2peak from the CET. Among 15 participants, average steps per day was associated with 6MWT
distance (r=0.538, p=0.039) but not with VO2peak from the CET (r=0.133, p=0.636).
Conclusions: The intensity of exercise achieved during the 6MWT appears sufficiently high for aerobic training assuming CET VO2peak accurately reflects aerobic capacity. Moreover, 6MWT distance related to physical activity. Study findings have implications for using the 6MWT to prescribe
aerobic exercise post-stroke and to indicate preparedness for physical activity post-stroke.
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811 Rehabilitation and reorganisation after stroke
An Interpretative Phenomenological Analysis of Mild Stroke in Young Adults
D. Desmond1, J. Hanney2, T. Coughlan3, D. O’Neill4, D.R. Collins5
Dept. of Psychology, National University of Ireland Maynooth, Maynooth, IRELAND1, Dept.
of Psychology, National University of Ireland Maynooth, Maynooth, IRELAND2, Age-related
Healthcare, William Stokes Unit, AMNCH, Dublin, IRELAND3, Age-related Healthcare, William
Stokes Unit, AMNCH, Dublin, IRELAND4, Age-related Healthcare, William Stokes Unit, AMNCH,
Dublin, IRELAND5

812 Rehabilitation and reorganisation after stroke
Research priorities relating to life after stroke: differences in the priorities of health professionals and stroke survivors
A. Pollock1, B. St George2
on behalf of the James Lind Alliance ‘Life after stroke’ Priority Setting Partnership
Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Glasgow Caledonian University, Glasgow, UNITED KINGDOM2

INTRODUCTION: The Top 10 research priorities relating to life after stroke have recently been
Background: The aim of this research was to explore the experience and consequences of stroke
identified in a rigorous priority setting project, agreed from 226 unanswered research questions gathamongst young adults through semi-structured interviews and qualitative analysis.
ered from stroke survivors, caregivers and health professionals. We aimed to compare the prioritisaMethod: Individuals aged between 18 and 50 years, who had experienced a mild stroke (modified
tion of these 226 research questions by stroke survivors and health professionals through retrospecRankin Score < 3), and were at least three months post-stroke, were eligible for inclusion. Those
tive data analysis.
with persistent dysphasia affecting ability to take part in an interview were excluded. Eleven indiMETHODS: We gathered research questions from key stakeholders; checked submitted questions to
viduals (9 females) participated in the study. Accounts of their experiences were transcribed and an- identify those currently unanswered by research; used prioritization and consensus methods to reach
alysed using Interpretative Phenomenological Analysis.
agreement on a shared Top 10. Prioritization methods involved 42 stroke survivors and 55 health
Results: Four super-ordinate themes emerged. Sudden and unexplained: will it happen again? which professionals selecting their personal top 10 from the 226 questions.
includes the trauma of initial diagnosis, the seeming impossibility of stroke at a young age and fear
DATA ANALYSIS: Unanswered research questions were sorted by content into representative catof stroke recurrence as a persistent and debilitating feature of participants’ lives. Changes in daily
egories. Data for the personal top 10 priorities were used to objectively determine the combined
life which relates to the day-to-day impact of persistent cognitive impairments and fatigue. Trying to ranked prioritisation for each of the 226 questions for stroke survivors and health professionals. We
get better describes attitudes toward formal rehabilitation and support services and the emergence of compared the ranked priorities of stroke survivors and health professionals, determining the number
social comparisons and benefit finding in adjusting to stroke. Finally, relationship changes encomof questions in each category placed in the combined top 50.
passes the positive and negative impacts of stroke on spousal relationships.
RESULTS: The Table shows the number of questions within key categories, and the placement of
Conclusion: Findings demonstrate the ongoing difficulties and negative impacts that even mild
the combined top 50 questions of stroke survivors and health professionals. Key sub-categories
stroke has on young adults. Ongoing cognitive impairments were a major barrier to carrying out
within the largest category, ‘Impairment and disability’ included; communication (33/104), mobility
routine daily activities, suggesting a need for greater recognition of such impairments among rehaand movement (23/104); and mood disorders (13/104). Comparisons of the prioritisation of stroke
bilitation staff. Despite persistent difficulties, positive consequences of stroke were also reported.
survivors and health professionals within these sub-categories revealed clear differences. Of the
Insights gained in the current research contribute to a richer and more balanced understanding of the stroke survivors’ top 50, 26% related to communication, 8% to mobility and movement and 8% to
implications of stroke for young adults.
mood disorders. This contrasted to 14%, 30% and zero for health professionals.
CONCLUSION: Stroke survivors and health professionals differ in their prioritisation of research
questions.
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Stroke patients’ and physiotherapists’ views of self-management after stroke
E.A. Sadler1, C.D.A. Wolfe2, C. McKevitt3
King’s College London, London, UNITED KINGDOM1, King’s College London and NIHR Biomedical Research Centre at Guy’s and St Thomas’ NHS Foundation Trust and King’s College London, London, UNITED KINGDOM2, King’s College London and NIHR Biomedical Research Centre at Guy’s and St Thomas’ NHS Foundation Trust and King’s College London, London, UNITED
KINGDOM3
Background
Self-management (SM) interventions teach individuals strategies to manage the long term consequences of health conditions, and are proposed as one way to meet stroke patients’ long term needs.
However, there is mixed evidence that such interventions work. This may be due to differences in
patients’ and health professionals’ (HP) views regarding SM, but little empirical work has been done
in this area. This study aimed to investigate how stroke patients and physiotherapists view SM management after stroke.
Methods
We conducted one-to-one in-depth interviews with 13 participants from the South London Stroke
Register admitted to a stroke unit in London, UK, and 12 physiotherapists involved in their care.
Topics focused on the role of SM after stroke and factors facilitating or hindering this. Interviews
were analysed thematically.
Results
Stroke patients viewed SM as regaining their independence to carry out pre-stroke daily activities.
Factors identified as facilitating SM included: psychological attributes, such as motivation and willingness to take responsibility, trust in the physiotherapist to guide recovery, and a supportive, motivating relationship with the therapist. Physiotherapists viewed SM as patients’ ability to take an active role in their rehabilitation and recovery. They felt that similar psychological attributes facilitated
SM, as did the skill and experience of the physiotherapist. They also noted barriers to SM including,
cognitive impairments and a lack of training on how to support stroke patients in learning SM skills.
Conclusion
Physiotherapists and stroke patients agreed SM involved psychological resources to take an active
role in rehabilitation and recovery after stroke. The patient/therapist relationship provided a context
for learning SM skills. Interventions to promote SM should focus on the nature of the patient/therapist relationship, adapt approaches for patients with cognitive impairments and provide training for
physiotherapists.
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815 Rehabilitation and reorganisation after stroke
The Proper Choice of Arm Sling for Hemiplegic and Hemiparetic Patients
J.H. Lee1, M.H. Chun2, Y.R. Son3

816 Rehabilitation and reorganisation after stroke
Frequency of the different types of aphasia in a bulgarian clinic
E.V. Vavrek1, N.S. Nicheva-Vavrek2

Asan Medical Center, Seoul, SOUTH KOREA1, Asan Medical Center, Seoul, SOUTH KOREA2,
Asan Medical Center, Seoul, SOUTH KOREA3

University Hospital “Tzaritza Ioanna-ISUL”, Sofia, BULGARIA1, University Hospital “Tzaritza
Ioanna-ISUL”, Sofia, BULGARIA2

Purpose: The arm slings are largely divided into two different types; one type which supports both
arm and forearm and the other type which supports only the arm of the affected upper limb. This
study was designed to determine the proper arm sling for stroke patients according to the motor recovery state by comparing the differences in the effectiveness and satisfaction between KH type and
EXT type sling.
Methods:Hemiparetic and hemiplegic stroke patients, who were within 3 months from stroke onset,
were enrolled in this study. We compared KH type sling and EXT type sling in hemiplegic patients
group. Also, we compared these slings in hemiparetic patients group. The vertical distance (VD),
horizontal distance (HD) and joint distance (JD) of the shoulders on the plain AP views were measured initially and 3 weeks after To quantify and to compare their satisfaction, patient who wore the
arm slings filled in questionnaires 3 weeks later.
Results:Twenty four hemiplegic patients and twenty one hemiparetic patients were included in this
study. There were no significant differences between the groups on baseline evaluation in hemiplegic group. The results were same in hemiparetic group. After the treatment, all patients showed
improvement in VD, HD and JD. There were no significant differences of upper limb tone between
hemiplegic and hemiparetic patients after 3 weeks. When the treatment effects were compared between the groups in hemiplegic patients, changes of VD significant improved in patients wearing
KH type sling. There were no significant differences among changes of VD, HD and JD in hemiparetic group when KH or EXT type slings were applied. However, satisfaction was higher in hemiplegic group when KH arm slings were used. In hemiparetic group, patients with EXT type sling satisfied more than the patients who wore the other sling.
Conclusion:This study showed that KH type sling was more appropriate than EXT type sling in
hemiplegic patients in terms of subluxation and satisfaction. Patients preferred EXT sling more than
KH sling in hemiparetic group. Therefore, we recommend applying these arm slings considering the
motor recovery of the affected upper limb.

The aim of our investigation is to study the frequency of the different forms of aphasia in our country, based on the Lichtheim-Wernicke classification. We study also the accuracy of diagnosis, settled
by our physicians.
Material and methods. We examined 28 stroke patients successively sent for evaluation and treatment to speech therapist in our department for a period of 6 months. For the examination of the patients we used a modification of the Boston’s bateria. The stroke diagnosis was settled after history,
full neurological examination and computed tomography (CT). All patients with doubtful diagnosis
were excluded. The patients with marked change in the consciousness were also excluded.
Results. Most of the examined patients suffered ischemic stroke in the left cerebral hemisphere (16),
7 of the patients experienced intracranial haemorrhage in the left cerebral hemisphere and we had 1
patient with an ischemic stroke in right hemisphere and one patient with a subdural heamatoma. The
ischemic zone was visible on the CT examination in 11 persons. The specifity of the physicians diagnosis was 100% in all patients sent to a speech therapist with a sure diagnosis aphasia and 72.7%
when the patients sent with a doubt for aphasia – average 86.4%. The specifity in the type of aphasia
was 20%. After the evaluation by a speech therapist 8 patients were excluded because of wrong initial diagnosis, impairment of the consciousness or deep depression. Six patients had cortical sensory
aphasia, two – transcortical sensory aphasia, three patient were with cortical motor aphasia, four
with transcortical motor aphasia, four patients were with total aphasia, one patient suffered the rare
semantic aphasia.
Conclusion. A comparison with data of a big examination by Croqueloius and Bogoslavski reveals
some differences mostly in the sensory aphasia. The difference can be a sequence not only from the
relatively small number of patients in our examination, but reason also can be a result by the language differences or a sequence of the different diagnostic tools. We conclude also that aphasia diagnosis and treatment is underestimated by our physicians.
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LOW HEMOGLOBIN LEVELS INCREASE UNILATERAL SPATIAL NEGLECT IN
STROKE ACUTE PHASE
G.J. LUVIZUTTO1, T.A. MONTEIRO2, G.P. BRAGA3, S.G.Z. BAZAN4, L.A.L. RESENDE5, R.
BAZAN6
Botucatu Medical School, University Estadual Paulista Júlio de Mesquita Filho - UNESP,
Botucatu, BRAZIL1, Botucatu Medical School, University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL2, Botucatu Medical School, University Estadual Paulista Júlio de
Mesquita Filho - UNESP, Botucatu, BRAZIL3, Botucatu Medical School, University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL4, Botucatu Medical School, University
Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL5, Botucatu Medical School,
University Estadual Paulista Júlio de Mesquita Filho - UNESP, Botucatu, BRAZIL6

Table 1 - Adjusted linear regression models to explain the number of lines omitted in LCT (model 1)
and stars omitted in SCT (model 2) in function of haemoglobin.
Model 1
Constant
Haemoglobin (mg/dL)
Model 2
Constant
Haemoglobin (mg/dL)

β
56.2
-3.1

Standard
error
15.1
1.1

p
0.001
0.010

IC (β: 95%)
(24.9 - 87.4)
(-5.4 - -0.8)

β
71.3
-3.2

Standard
error
17.3
1.3

p
0.000
0.018

IC (β: 95%)
(35.6 - 107.0)
(-5.9 - -0.6)

Residual Analysis and Diagnostics for Model 1:
p=0.591 (Shapiro-Wilk); Average indication of heteroscedasticity of residuals; covratio <1 in 1 of 26
observations; R2 = 22.2%
Residual Analysis and Diagnostics for Model 2:
p=0.829 (Shapiro-Wilk); Weak indication of heteroscedasticity of residuals; covratio <1 in 1 of 26
observations; R2 = 21.9%

Background: Low haemoglobin (Hb) levels are associated with poor cognitive development after
a stroke due to inadequate cerebral oxygen perfusion. The objective of this study was to evaluate
the relationship between unilateral spatial neglect (USN) tests and Hb level in individuals in the
acute phase stroke. Methods: Observational study of right hemisphere ischemic stroke, confirmed
by computerized tomography within 48 hours of ictus, admitted to Botucatu Medical School University Hospital, and excluding haemorrhagic stroke, previous modified Rankin Scale (mRS) ≥1,
prior Stroke, pre-existing dementia, or other neurological diseases. Independent variable: Hb level
(mg/dL); Outcome: USN; Potential confounding factors: Age (years), National Institutes of Health
Stroke Scale (NIHSS), mRS after stroke, and glycaemia (mg/dL); Characterization variables were
obtained from electronic medical records, Hb and glycaemia by laboratory exams, and USN by Line
Cancellation (LCT) and Star Cancelation Tests (SCT). Statistics: A non-probabilistic, intentional
sample; The relationship between potential confounding factors and USN by Spearman correlation
and Mann-Whitney and the relationship between Hb and USN by Spearman correlation and linear
regression model with normal response when normality and homoscedastic suppositions were not
violated. Results: Twenty-six individuals were evaluated (66±14.7 years; 65.4% male; NIHSS: 5±2;
and mRS at evaluation moment: 3). We observed that the higher the Hb level, the lower the omission of lines and stars in LCT and SCT, where on average around 3 lines IC(β:95%) = (-5.4 - -0.8)
and 3 stars IC(β:95%) = (-5.9 - -0.6) are not omitted for each unit increase in Hb (Table 1 and Figure
Figure 1. Number of lines omitted in LCT (2a) and stars omitted in SCT (2b), (y-axis), in function of
1). Conclusion: Based on our results, the lower the haemoglobin level, the worse the development in
haemoglobin level (mg/dL) (x-axis).
USN tests for acute phase stroke sufferers.
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Developing a model of participation post stroke: preliminary results of a grounded theory
study
P. C. Woodman1, F. Jones2, A. Riazi3, A. Mackenzie4
Faculty of Health and Social Care Sciences, St George’s University of London and Kingston University, London, UNITED KINGDOM1, Faculty of Health and Social Care Sciences, St
George’s University of London and Kingston University, London, UNITED KINGDOM2, Department of Psychology, Royal Holloway University, UK, Egham, Surrey, UNITED KINGDOM3, Faculty of Health and Social Care Sciences, St George’s University of London and Kingston University,
London, UNITED KINGDOM4
Background:
Research suggests participation is an important and valued goal to stroke survivors. But there is currently no consensus on a definition of participation that reflects experiences and challenges of people with stroke. This qualitative study explored how individuals view their participation after stroke
with the following aims: 1) informing a conceptual model of participation post stroke and 2) generating items for a new outcome measure which capture issues relating to participation post stroke for
use in rehabilitation practice and research.
Method:
Participants were recruited from 3 community stroke teams in London using purposive and theoretical sampling. Semi structured interviews were conducted with 36 people with stroke between June
2011 to December 2012. They included people from minority ethnic groups; individuals without
independent mobility and individuals with communication impairments. Interviews were digitally
recorded and transcribed verbatim. Data were analysed using grounded theory methods (Charmaz,
2006).
Results:
Seven key themes were identified from the analysis of the data: 1) Valued activities and roles; 2) Selecting activities; 3) Internal drivers; 4) Barriers; 5) Strategies; 6) Uncertainty and unpredictability
of outcome and 7) Continuous emotional adjustment. A conceptual model was developed highlighting the complexity and multi-faceted nature of participation post stroke.
Conclusion:
This study helps to identify the individual complexity of participation post stroke. Further work to
refine a preliminary item pool from the conceptual model is underway. The findings will inform the
feasibility of further research to develop a validated tool exploring participation post stroke. Developing a measuring tool which aligns more closely with specific challenges of participation post
stroke, could aid stroke services to understand the unique experiences of people with stroke and offer tailored support to community integration.
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Effects of video-feedback on balance learning in stroke patients.
M. Hiyamizu1, N. Kasahara2, H. Maeoka3, A. Matsuo4, S. Morioka5
Kio University, Nara, JAPAN1, Fujiikai Rehabilitation Hospital, Osaka, JAPAN2, Kio University,
Nara, JAPAN3, Kio University, Nara, JAPAN4, Kio University, Nara, JAPAN5
Background: Action observation of others performance has been demonstrated to be effective on
the motor skill learning for stroke patients. On the other hand, observation of self performance has
feedback effects on motor skill learning. The purpose of this study was to clarify effects of differences in observation conditions on balance learning in stroke patients. Methods: Ten stroke patients
(7 males and 3 females, mean age: 66.3 ± 8.2 years, mean period from onset: 4.5 months) participated in this study. All participants signed a form giving their informed consent before participating in
this study. They were randomly assigned to the Self-Observation (SO) or Another-Observation (AO)
group. The balance learning task required to stand on a platform tilting to the left and right, and to
try to keep the platform as close to horizontal as possible. The SO group performed alternately
with observing themselves performing using iPad2®(Apple Inc). The AO group performed alternately with observing another person who has performed from iPad2®. The period of intervention
was performed for 3 times each session, 3 sessions a week for 3 weeks. The tilting angle of platform
from horizontal was measured using an accelerometer. A repeated-measure 2 way ANOVA with factors group (SO group/AO group) and intervention (before/after) on the tilting angle was performed
Results: The main effect of intervention was significant (p<0.01). The main effect of group and intervention × group interaction was no significant (p=0.11, p=0.07). However, the SO group showed
more improvement after 3-week intervention than AO group. Conclusion: Our results suggest that
the improvement in balance learning was found by the observation of performance in stroke patients. In particular, video-feedback from self observation may improve the balance learning than
others observation for stroke patients.
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820 Rehabilitation and reorganisation after stroke
Effectiveness of interactive video gaming system in stroke rehabilitation
A. Matsuo1, T. Takahara2, N. Hiraoka3, M. Hiyamizu4, H. Maeoka5, Y. Okada6, S. Morioka7

821 Rehabilitation and reorganisation after stroke
Factors influencing physiotherapists’ use of standardized measures of walking capacity poststroke across the care continuum
N.M. Salbach1, K.M. Pattison2, D Brooks3, J.I. Cameron45

Kio University, Nara, JAPAN1, Saito Rehabilitation Hospital, Osaka, JAPAN2, Saito Rehabilitation
Hospital, Osaka, JAPAN3, Kio University, Nara, JAPAN4, Kio University, Nara, JAPAN5, Kio UniUniversity of Toronto, Toronto, CANADA1, University of Toronto, Toronto, CANADA2, Universiversity, Nara, JAPAN6, Kio University, Nara, JAPAN75
ty of Toronto, Toronto, CANADA3, University of Toronto, Toronto, CANADA4
Background
Evidence suggests that increasing intensity of rehabilitation results in better motor recovery. Limited evidence is available on the effectiveness of an interactive virtual reality gaming system for
stroke patients. The aim of the study was to compare game-based intervention with conventional
stroke rehabilitation in a randomized controlled crossover trial.
Methods
Twenty-eight rehabilitation inpatients after stroke with upper limb weakness participated in this
study. In this randomized, single-blinded clinical trial with 2 parallel groups involving stroke patients, we compared the efficacy of virtual reality using the Nintendo Wii gaming system (VRWii)
versus conventional rehabilitation to evaluate arm motor improvement. Participants were received
10 sessions of upper limb exercises via a Nintendo Wii over 2 weeks in addition to conventional rehabilitation. Outcome measures include Fugl-Meyer Assessment of upper limb motor function, Wolf
Motor Function Test (WMFT), Box and Block Test and Motor Activity Log (MAL) at end of intervention and 2 weeks after intervention.
Results
A total of 28 subjects completed the study. Relative to the conventional rehabilitation group, participants in the VRWii had a significant improvement in the WMFT and the MAL.
Conclusion
VRWii gaming technology represents potentially effective alternative to facilitate rehabilitation therapy and promote motor recovery after stroke.

Background
Studies conducted in Ontario, Canada have indicated that physiotherapists inconsistently use valid
and reliable walking tests post-stroke. An in-depth understanding of physiotherapists’ approaches
to walking assessment is needed to develop strategies to advance assessment practice. The objective
of this study was to determine the methods physiotherapists in Ontario use to evaluate walking, reasons for selecting these methods, and the use of the evaluation results in clinical practice along the
continuum of care post-stroke.
Methods
A qualitative descriptive study involving semi-structured telephone interviews was conducted.
Physiotherapists registered in Ontario assessing a minimum of 10 people with stroke per year were
purposively recruited from acute care, rehabilitation, and outpatient settings. Interviews were audiotaped and transcribed verbatim. Transcripts were coded line-by-line by the interviewer. Credibility
was ensured through triangulation, audit trail and collection of field notes.
Results
Participants interviewed worked in an acute care (n=8), rehabilitation(n=11) or outpatient (n=9) setting. Of the 28 participants, 50% were >40 years of age, 89% were female and the mean number of
years of clinical experience with stroke was 11.4 (SD=7.0). Movement observation was the primary
method of evaluating walking. When selecting standardized methods for assessing walking, physiotherapists are influenced by the characteristics of the measure, clinician factors, setting factors,
patient factors and the influence of individuals or organizations. The results of the assessments were
most commonly used to communicate progress to the patient and healthcare professionals.
Conclusions
Multiple sources influence physiotherapists to administer standardized assessments of walking.
These findings are necessary to inform development of a knowledge translation intervention aimed
at increasing the use of standardized assessment tools in clinical practice.
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822 Rehabilitation and reorganisation after stroke
Holmes Tremor after Brainstem Hemorrhage, Treated with Levodopa: A Case Report
S.H. Lim1, J.S. Kim2, B.Y. Hong3, J.H. Woo4
Department of Rehabilitation Medicine, Suwon St. Vincent Hospital, College of Medicine, The
Catholic University of Korea, Su-won-si, SOUTH KOREA1, Department of Rehabilitation Medicine, Suwon St. Vincent Hospital, College of Medicine, The Catholic University of Korea, Su-wonsi, SOUTH KOREA2, Department of Rehabilitation Medicine, Suwon St. Vincent Hospital, College
of Medicine, The Catholic University of Korea, Su-won-si, SOUTH KOREA3, Department of Rehabilitation Medicine, Suwon St. Vincent Hospital, College of Medicine, The Catholic University of
Korea, Su-won-si, SOUTH KOREA4
Holmes tremor is a rare movement phenomenon,with atypical low-frequency tremor at rest and
when changing postures,often related to brainstem pathology.
We report a 70-year-old female patient who presented with dystonic head and upper limb tremor
after a brainstem hemorrhage. The patient had experienced sudden onset left hemiparesis and right
facial paralysis. Brain magnetic resonance imaging showed an acute hemorrhage, from the brachium pontis through the dorsal midbrain on the right side. Several months later, the patient developed
resting tremor of the head and left arm, which was exacerbated by a sitting postureand intentional
movement. The tremor showed a regular low frequency(1–2 Hz) for the bilateral sternocleidomastoid and cervical paraspinal muscles at rest. The patient’s symptoms did not respond to propranolol
or clonazepam, but gradually improved withlevodopa administration.Although various remedieswere tried, overall,results were poor.
We suggest that levodopa might be a useful remedy for Holmes tremor. The curative or relieving effect of the dopaminergic agent in Holmes tremor needs more research.
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823 Rehabilitation and reorganisation after stroke
Venous thrombo-embolism prophylaxis following acute stroke on a rehabilitation unit: an audit cycle after introducing a 2-week checklist
M. KRISHNAN1, M. TARRANT2, H. NAHAS3, J. PEARSON4, R. BOSNELL5
SOUTHMEAD HOSPITAL, NORTH BRISTOL NHS TRUST, BRISTOL, UNITED KINGDOM1, SOUTHMEAD HOSPITAL, NORTH BRISTOL NHS TRUST, BRISTOL, UNITED
KINGDOM2, SOUTHMEAD HOSPITAL, NORTH BRISTOL NHS TRUST, BRISTOL, UNITED
KINGDOM3, SOUTHMEAD HOSPITAL, NORTH BRISTOL NHS TRUST, BRISTOL, UNITED
KINGDOM4, SOUTHMEAD HOSPITAL, NORTH BRISTOL NHS TRUST, BRISTOL, UNITED
KINGDOM5
Background: Venous thrombo-embolism (VTE) is a well-recognised risk in immobile hospital inpatients. Pharmacological prophylaxis is contraindicated in acute stroke and ideally should be avoided for 2 weeks. Our 28- bedded stroke rehabilitation ward had 4 VTE in the last 4 months, making
us review our current practice. Methodology: A cross sectional case note audit of VTE prophylaxis
undertaken. Results reviewed and a 2-week checklist introduced with stroke type, VTE risk review,
anticoagulation in atrial fibrillation (AF) and patient discussion. Audit cycle completed 8 weeks after the intervention. Results: Of our 21 ischaemic strokes, only 9 (41%) had VTE decision reviewed
at 2 weeks. Of the 6 haemorrhagic strokes, none had their risks reviewed; two developed VTE and
were anticoagulated without any complications. 9 ischaemic strokes were in AF, 6 started on rivaroxaban, 3 on dabigatran; Only 5 (18.5%) of our non-AF patients were on pharmacological prophylaxis and documentation of patient discussion was poor. Re-auditing in 8 weeks showed adherence
to the checklist in 82% with documented VTE management plan at day 14 (range 13-15). 18% had
a delayed assessment completed at 30 days (range 26 to 35 days). 12 out of 17 of ischaemic strokes
were started on anticoagulation for AF (10 on rivaroxaban, 2 on dabigatran) and 4 non-AF commenced on prophylactic heparin, all had clear documentation of patient discussion as set out in the
new checklist. Conclusion: We recognised the need for change of practice and introduced a structured method for VTE risk review. Now appropriate patients are given pharmacological prophylaxis
at the right time and it acts as a reminder for anticoagulation in AF. This has also improved our documentation of patient involvement in anticoagulation decisions especially in the light of newer oral
anticoagulants.

London, United Kingdom 2013
824 Rehabilitation and reorganisation after stroke
Carer Strain and Dependence for Activities of Daily Living. A Retrospective Analysis of Clinical Trial Data
M. Ali1, R. Fulton2, N. Lincoln3, M. Brady On Behalf of the VISTA-Rehab Collaboration4
Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UNITED KINGDOM2, Institute of Work, Health & Organisations,
University of Nottingham, Nottingham, UNITED KINGDOM3, Nursing, Midwifery and Allied
Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM4
Background: Stroke survivors may depend on carers for assistance with activities of daily living
(ADL). Carers may experience health, psychosocial and quality of life related problems; it is unclear
to what extent these experiences relate to the physical demands of supporting survivors’ ADL. We
examined the relationship between dependence on carers for ADL using the items of the Barthel Index (BI), and corresponding scores on the Carer Strain Index (CSI).
Methods: We examined data from the rehabilitation section of the Virtual International Stroke Trials
Archive (VISTA-Rehab), where item scores for the BI and corresponding assessments of carer strain
were available. Using ordinal logistic regression adjusting for patients’ age, sex, history of prior
stroke and BI score at initial screening, we examined the relationship between the ADL domains of
BI at 3 and 6 months and CSI scores at 6 months.
Results: Observations from 88 pairs of patients and carers were available; the median age of stroke
survivors was 70, Interquartile Range [62.5, 75] and 74 (84.1%) patients were cared for by a partner/
spouse. By 3 and 6 months respectively, 48 (54.6%) and 30 carers (34.1%) had considerable strain,
defined as a score of at least 7 on the CSI. By 6 months, 4/88 (4.5%) carers reported considerable
strain in spite of patients’ independence in ADL. Carers with considerable strain typically cared for
those with a higher level of dependence. Dependence on carers for bathing, toilet use, transfer from
bed to chair and mobility were each significantly associated with increased carer strain at 6 month
assessment. Bowel and bladder incontinence were not significantly associated with increased carer
strain (Table 1).
Conclusion: Confirmation of our findings in a larger study, with adjustment for additional confounders will highlight groups of carers who may benefit from additional support, information provision
and referral to external services following patient discharge from hospital.

Table 1) Relationship between Dependence on Carers for ADL at 3 and 6 Months and Carer Strain at
6 month Follow- Up.

3 Months

6 Months

Feeding
Bathing
Grooming
Dressing
Bowels
Bladder
Toilet Use
Transfer from Bed to
Chair
Mobility on Level
Surfaces
Stairs
Feeding
Bathing
Grooming
Dressing
Bowels
Bladder
Toilet Use
Transfer from Bed to
Chair
Mobility on Level
Surfaces
Stairs

Proportion of
Patients who
were Dependent
(n;%)
37; 46.3
45; 56.3
22; 27.5
39; 48.8
11; 13.8
19; 23.8
25; 31.3
24; 30

P value Odds
Ratio

95% confidence
Interval

0.15
0.007
0.29
0.12
0.54
0.46
0.01
0.05

0.5
0.26
0.61
0.45
0.72
0.7
0.25
0.37

[0.2, 1.3]
[0.1, 0.7]
[0.2, 1.5]
[0.2, 1.2]
[0.2, 2.1]
[0.3, 1.8]
[0.1, 0.8]
[0.1, 0.99]

25; 31.3

0.006

0.26

[0.1, 0.7]

43; 53.8
39; 44.3
55; 62.5
23; 26.1
38; 43.2
14; 15.9
20; 22.7
25; 28.4
29; 33

0.1
0.004
0.0001
0.0001
0.001
0.82
0.27
0.003
0.006

0.45
0.24
0.12
0.11
0.18
0.87
0.57
0.18
0.24

[0.2, 1.1]
[0.1, 0.6]
[0.04, 0.4]
[0.04, 0.3]
[0.1, 0.5]
[0.3, 2.8]
[0.2, 1.5]
[0.1, 0.6]
[0.1, 0.7]

28; 31.8

0.009

0.27

[0.1, 0.7]

46; 52.3

0.0006

0.17

[0.1, 0.5]
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Hemorrhagic stroke and epilepsy: prevalence and associated factors in patients with severe
brain injuries.
S. Micheli1, F. Corea2, P. Brustenghi3, E. Todeschini4, S. Baratta5, M. Zampolini6, F. Pezzella7

826 Rehabilitation and reorganisation after stroke
Access visits: Results from the HOme VIsit after Stroke (HOVIS) Study
N. Sprigg1, A. Compton2, C. Edwards3, K. Fellows4, P. Whitehead5, A Drummond6

University of Nottingham, Nottingham, UNITED KINGDOM1, University of Nottingham, NotS.C. Riabilitazione Intensiva Neuromotoria, Trevi, ITALY1, Brain Injury and Stroke Unit, San
tingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED KINGDOM3,
Giovanni Battista Hospital, Foligno, ITALY2, Brain Injury and Stroke Unit, San Giovanni Battista
University of Nottingham, Nottingham, UNITED KINGDOM4, University of Nottingham, NottingHospital, Foligno,, ITALY3, S.C. Riabilitazione Intensiva Neuromotoria, Trevi, ITALY4, S.C. Riabil- ham, UNITED KINGDOM5, University of Nottingham, Nottingham, UNITED KINGDOM6
itazione Intensiva Neuromotoria, Trevi, ITALY5, Brain Injury and Stroke Unit, San Giovanni Battista Hospital, F., ITALY6, Neurofisiologia, San Matteo Hospital, Spoleto, ITALY7
Background
An access visit (AV) to the patient’s home is completed by the Occupational Therapist (OT) to asBackground: Stroke and is the leading cause of severe brain injuries in patients admitted in Rehabil- sess the environment, usually for discharge planning, and is sometimes referred to as an environitation. Epilepsy is the leading co-morbidity to interfere with the recovery process.
mental visit. In contrast to home visits (HV), patients are not present on access visits. The aim of
Methods: We retrospectively reviewed the prevalence of epilepsy in patients admitted in our Depart- this study was to identify current practice in relation to access visits for people with stroke and exment (year 2011) with a prolonged comatose state at onset and thereby classified as Severe Brain
plore professional views of them.
Injuries (SBI). All patients underwent to clinical evaluation, standard EEG monitoring and neuroim- Method
aging investigation.
Multi-modal study: Postal questionnaire and semi-structured interviews from the HOme VIsit after
Results: There were 61 patients with SBI (mean LCF: 5; mean age 55 years) admitted during the
Stroke (HOVIS) Study (ISRCTN62250268).
study period; 16 had a clinical diagnosis of epilepsy. Spontaneous cerebral hemorrhage with surWe surveyed lead OTs in 184 stroke units in England via postal questionnaire. Stroke units were
gical treatment was the most frequent condition associated to seizures (n=5), followed by ischemic
asked how many AVs had been performed in comparison to HVs over a 2 month period (mean, stanstroke (n=3), infection (n=3), TBI (traumatic brain injuries n=2), cancer (n=1), cardiac arrest (n=1); dard deviation- SD).
mielinolisis of pons (n=1). The more frequent type of epilepsy was generalized convulsive (62%); 5 Semi-structured interviews were completed firstly with 6 experts (UK and Australia) and secondly
patients had simple partial seizures, and 1 had complex partial seizures.
with 20 senior OTs working with stroke in-patients, from a range of UK locations. The interviews
The prevalence of epilepsy in the traumatic brain injury group was 11% while in the hemorrhagic
explored their views regarding pre-discharge HVs and AVs. The interviews were analysed using thestroke group was 37% (chi square test p<0.05). The majority of patients with epilepsy required a
matic analysis.
multiple antiepileptics drugs for seizures control. Levetiracetam and Valproic acid were the most
Results
used drugs.
Responses were analysed from 85 stroke units (47%) from ten regions across England. The mean
Conclusions: Our clinical record confirm the remarkable prevalence of epilepsy in SBI compared
number of AVs performed in 2 months per unit was 7.2 (SD 8.4) compared to 7.1 (mean 6.3) HVs.
to general stroke case-series and the relevance of the association between cerebral hemorrhages and Rehabilitation units performed similar numbers of HVs (11.8, SD 7.7) and AVs (11.4, SD 10.3).
epilepsy. Surgical evacuation and cortical involvement represent further risk factors.
Acute stroke units performed fewer visits overall, but more AVs (3.9, SD 5.6) than HVs (2.5, SD
4.1).
Qualitative themes identified that AVs inform therapy goals early in the patient journey, especially
for dependent patients needing equipment. AVs can be either a precursor or alternative to HVs, as
some patients are not appropriate for HV. Reservations exist about performing AVs instead of HVs
in patients suitable for HV, sacrificing quality of care for cost savings.
Conclusion
The results suggest that Avs are commonly performed after stroke, at least as frequently as HVs.
However there is currently a lack of evidence for cost effectiveness of HV or AV.
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Rehabilitation After Discharge: Using Specialist Instructors to Support the Hospital Therapists
T. Balchin1, C. Van-As2
THE ARNI INSTITUTE, Lingfield, UNITED KINGDOM1, Bedfordshire & Hertfordshire Heart
& Stroke Network, Bedford, Bedford, UNITED KINGDOM2
Background and aims: The UK Stroke Strategy highlights the importance of effective community
stroke exercise programmes to be accessible after discharge. The National Institute for Health Research indicates the need for rehabilitation which is one step removed from therapy. ARNI is a UK
charity which has refined an approach to stroke recovery utilising intensive task-related practice and
resistance training allied to the personalising of physical coping techniques. ARNI trains and matches specialist exercise instructors with stroke survivors who require further functional training after
formal therapy stops. Following many anecdotally-reported successes, the Luton Chaul End Project
was a pilot study to explore the efficacy of the ARNI rehabilitation intervention.
Methods: In Chaul End Centre, Luton, 4 blocks of 3 months of training took place from July 2011
to July 2012 using 4 ARNI instructors in one-hour, weekly sessions. Participants (n=24) were evaluated on mobility, range of movement, fatigue, mood, confidence, care package content, ambulance
call outs, A&E attendance, continency material use and mood medication.
Results: Participants reported improved mobility, range of movement, fatigue, and confidence. Service audit data reported 24 ambulance call-outs for fallers during the year preceding intervention. In
the year of the intervention there were 0 call outs, with an ambulance service saving of £7,200. Further savings of £5482 were due to reduction in care packages, nursing input, catheter care, respite
care, appliance support and medications.
Conclusions: ARNI sessions can be a cost-effective way to provide stroke specific exercise in the
community with excellent physical and psychological outcomes. A further project with larger numbers and wider outcome measures will be complete by mid-2013. This will feed into multi-centre
clinical evaluation work currently being prepared by teams from Brunel University, London and the
National Institute of Health Research’s Collaboration for Leadership in Applied Health Research
and Care for the South West.

828 Rehabilitation and reorganisation after stroke
Neural substrates underlying motor skill learning enhancement driven by dual-tDCS in stroke
patients, a fMRI study.
Y. Vandermeeren1, L . Dricot2, W. Gradkowski3, P. Laloux4, P. Desfontaines5, F. Evrard6, A.
Peeters7, J. Jamart8, S. Lefebvre9
CHU Mont-Godinne UCL (Université catholique de Louvain) Neurology Department / Institute of NeuroScience (IoNS), UCL, Yvoir, BELGIUM1, Institute of NeuroScience (IoNS), Université catholique de Louvain (UCL), Brussels, BELGIUM2, Institute of Radioelectronics, Faculty
of Electronics & Information Technology, Warsaw University of Technology, Warsaw, POLAND3,
CHU Mont-Godinne UCL (Université catholique de Louvain) Neurology Department / Institute of
NeuroScience (IoNS), UCL, Yvoir, BELGIUM4, C.H.C. Site Saint-Joseph, Neurology Department,
Liège, BELGIUM5, Clinique Saint-Pierre, Neurology Department, Ottignies, BELGIUM6, Cliniques
Universiatires St Luc UCL, Unité neuro-vasculaire, Service de Neurologie, Brussels, BELGIUM7,
CHU Mont-Godinne UCL (Université catholique de Louvain), Scientific Support Unit, Yvoir, BELGIUM8, Mont-Godinne UCL (Université catholique de Louvain) Neurology Department / Institute
of NeuroScience (IoNS), UCL, Yvoir, BELGIUM9
Background. Motor skill learning is a key factor for recovery after stroke since patients have to (re-)
learn how to perform movements. We recently demonstrated that dual-hemispheres transcranial direct current stimulation (dual-tDCS) improves online motor skill learning and retention in chronic
stroke patients. The neural mechanisms underlying dual-tDCS-induced motor skill learning enhancement were explored using functional magnetic resonance imaging (fMRI).
Methods. 13 chronic stroke patients participated in a cross-over, placebo-controlled, double-blind
study. Each patient participated in two series. Each series consisted of one motor skill learning session (“circuit game”, 30 min) during which real or sham dual-tDCS was applied, and one recall session one week later during fMRI. 8 patients could perform the recall within the 3T MRI scanner; the
5 others were evaluated outside the MRI scanner. The recall session consisted in two “active” runs.
Each run consisted in performing with a fMRI-compatible mouse (1) the “circuit game” learned
one week before, and (2) an “easy motor” task. The “circuit game” consisted in moving the pointer
along a complex circuit as quickly and accurately as possible; the “easy motor” task in moving the
pointer between two large targets at a comfortable speed.
Results. In chronic stroke patients, dual-tDCS induced a significant (RM-ANOVA p=0.021) improvement of motor skill learning over time compared to sham, which was maintained one week
later (n=13). The recall fMRI analysis (n=8) pointed out a network involving the ipsilesional and
contralesional primary motor cortex (M1), the supplementary motor area and the contralesional cerebellum. Brain activation was increased in ipsilesional M1 after real dual-tDCS compared to sham
(p=0.03) during the “easy motor” task; other contrasts were not (yet) different.
Conclusion. The enhancement of motor skill retention at one week driven by dual-tDCS was associated with a functional brain reorganisation.
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Functional plasticity of the motor cortical structures demonstrated by Navigated Brain Stimulation in patients with stroke and brain damage.
K. Shkirkova1, A. Belkin2, V. Lescovetc3

830 Rehabilitation and reorganisation after stroke
Results of the HOme VIsit after Stroke (HOVIS) feasibility randomised controlled trial (RCT)
N. Sprigg1, A. E. R. Drummond2, P. J. Whitehead3, K. R. Fellows4, C. J. Sampson5, C. Edwards6,
N. Lincoln7

Clinical Institute of Brain, Ekaterinburg, RUSSIAN FEDERATION1, Clinical Institute of Brain, University of Nottingham, Nottingham, UNITED KINGDOM1, University of Nottingham, NotEkaterinburg, RUSSIAN FEDERATION2, Clinical Institute of Brain, Ekaterinburg, RUSSIAN
tingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED KINGDOM3,
FEDERATION3
Royal Derby Hospitals NHS Trust, Derby, UNITED KINGDOM4, University of Nottingham, Nottingham, UNITED KINGDOM5, University of Nottingham, Nottingham, UNITED KINGDOM6,
Background. Navigated Brain Stimulation (NBS) is a useful technique for topographic mapping of
University of Nottingham, Nottingham, UNITED KINGDOM7
the cerebral cortex. NBS creates more detailed topographic maps of the cortical structures on patient’s 3D reconstructed brain resolving several limitations of TMS. We used NBS to study function- Background
al plasticity of primary motor cortex hand area following cortical damage in patients with stroke and There is a dearth of evidence to support the clinical or cost effectiveness of pre-discharge occupabrain traumas.
tional therapy home visits with patients after stroke, despite their routine use[1-2]. Recruitment diffiMethods. 81 patients were studied: 68 patients with ischemic stroke and 13 patients with brain trau- culties were encountered in a previous feasibility study where therapists were reluctant to randomise
mas, all with movement deficits of the dominant hand rated on the basis of 5-point paretic scale.
patients to a control group where they would not receive a visit[3]. Therefore our aim was to conNBS was performed using Nexstim (Helsinki, Finland). EMP amplitude, latency and thresholds
duct a feasibility trial using an alternative methodology that balanced clinical concerns with research
were recorded from the “target muscles”. Further, topographic landmarks of an optimum “hotspot”
rigor.
were identified.
Method
Results. The cortical reorganisation included: preserved topography (Brodmann area 4) in 23 paRCT and a parallel cohort study. Patients for whom there was clinical uncertainty about the need to
tients (28.7%), reduction of cortical size in 16 cases (20%), expansion towards the premotor cortex
conduct a visit were eligible for randomisation and received either a pre-discharge home visit or an
(Brodmann area 6) in 12 cases (15%), expansion towards the somatosensory cortex (Brodmann area in-hospital interview with an occupational therapist. Those enrolled into the cohort study were those
2) in 5 patients (6.3%), and dual zone expansion towards both Brodmann areas 6 and 2 in 10 paconsidered ‘essential’ for a home visit by clinicians, and received a visit. Patients were followed up
tients (12.5%). There were ectopic zones identified in contralateral hemisphere in 3 patients (3.75%) at one week and one month post-discharge. Outcomes were recruitment and follow-up rates, meaand ipsilateral hemisphere in 5 patients (6.25%). There were 10 patients (12.5%) with unidentifiable sures of activities of daily living performance, readmissions and follow-up service use, carer strain,
cortical topography. The highest level of functional mobility (5, 4 points on paretic scale) were larmood, falls, and costs.
gly assosiated with preserved topography of primary motor cortex and neural reorganisation to the
Results
premotor cortex (Brodmann area 6).
123 patients recruited. Numbers into the RCT increased as the study progressed and 93 were reConclusion. Therefore, the method of NBS used in this study on patients with stroke and brain dam- cruited. Follow-up rate was 90%. Although this study was not powered to detect significant differage identifies cortical areas of brain plasticity with a strong neural potential for motor rehabilitation. ences those who received a home visit had more hospital readmissions and this achieved statistical
significance (p= 0.04). Other outcomes were similar across the hospital interview and home visit
groups[4].
Conclusion
A larger, powered study is necessary to further investigate clinical outcomes and cost effectiveness
of pre-discharge home visits. This methodology was feasible, and randomisation was acceptable to
clinicians, patients and carers.
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An EMG-controlled upper limb neuroprosthesis to improve motor recovery after stroke
E. Ambrosini1, S. Ferrante2, G. Ferrigno3, F. Molteni4, A. Pedrocchi5
Politecnico di Milano, Dipartimento di Elettronica, Informazione e Bioingegneria, NearLab,
Milano, ITALY1, Politecnico di Milano, Dipartimento di Elettronica, Informazione e Bioingegneria, NearLab, Milano, ITALY2, Politecnico di Milano, Dipartimento di Elettronica, Informazione e
Bioingegneria, NearLab, Milano, ITALY3, Valduce Hospital, Villa Beretta, Rehabilitation Center,
Costa Masnaga, Lecco, ITALY4, Politecnico di Milano, Dipartimento di Elettronica, Informazione e
Bioingegneria, NearLab, Milano, ITALY5
Background
Neuro Muscular Electrical Stimulation (NMES) has been used in literature to restore motor functions after stroke (Sheffler and Chae, 2007). When NMES is associated with a voluntary attempt
to move the limb the improvement is further enhanced (Rushton, 2003; de Kroon et al., 2005). The
work aims at developing an EMG-controlled neuroprosthesis for the upper limb and testing its feasibility on post-stroke patients.
Methods
The experimental setup (Fig. 1) consisted of a stimulator (RehaStim, Hasomed), an EMG amplifier
(Porti 32, TMS International), a passive exoskeleton for weight relief (ArmeoSpring, Hocoma), and
a PC. The EMG electrodes were placed on the biceps between the stimulation electrodes. The EMG
signal was acquired at 2048 Hz. The current amplitude was set on each subject, the pulse width
(PW) varied based on the volitional EMG, and the stimulation frequency was fixed at 25 Hz.
To extract the volitional EMG from hybrid muscle activation, an adaptive filter (Sennels et al, 1997)
was applied on the measured EMG (EMGm). For each stimulation period, the mean value of the
rectified volitional EMG (eEMGv) was used to define the PW value. A double-threshold controller
was designed (Fig. 1): when eEMGv overcame the activation threshold the PW value was increased
to the maximum value; when eEMGv became lower than the deactivation threshold, the PW value
was decreased to zero.
During training, subjects were asked to perform elbow flex-extension movements with NMES and
gravity support, while tracking a target angle displayed on a screen.
Results and Conclusion
Fig. 2 reports an example of a patient performing the tracking trial: panel (a) depicts the tracking
performance, while panel (b) shows the ability of the subject to activate and de-activate the stimulation when desired.
Our study offers a method to combine NMES with the attempted voluntary movement and paves the
way for providing a better understanding of the benefits of this combination on stroke patients.
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Comparing the Effects of Acupressure and Abdominal Massage for the Alleviation of Constipation Symptoms in People with Stroke: a randomized controlled study
J.W. Hung1, H.H. Chiu2, K.C. Chang3, C.H. Chou4, S.F. Lin5

833 Rehabilitation and reorganisation after stroke
Health-Related Quality of Life among Stroke Survivors in Kano, Nigeria: a mixed-method
study
A.M. Hamza1, A.S. Nabilla2, S.Y. Loh35

Department of Physical Medicine and Rehabilitation,Kaohsiung Chang Gung Memorial Hospital, Taiwan, Kaohsiung, TAIWAN1, Division of Acupuncture and Chinese Traumatology,Kaohsiung Chang Gung Memorial Hospital, Taiwan, Kaohsiung, TAIWAN2, Division of Cerebrovascular
Diseases, Kaohsiung Chang Gung Memorial Hospital, Taiwan, Kaohsiung, TAIWAN3, Division of
Acupuncture and Chinese Traumatology,Kaohsiung Chang Gung Memorial Hospital, Taiwan, Kaohsiung, TAIWAN4, Department of Physical Medicine and Rehabilitation,Kaohsiung Chang Gung Memorial Hospital, Taiwan, Kaohsiung, TAIWAN5

Center for Population Health, University of Malaya, Malaysia, Kuala Lumpur, MALAYSIA1,
Center for Population Health, University of Malaya, Malaysia, Kuala Lumpur, MALAYSIA2, Department of Rehabilitation medicine, University of Malaya, Malaysia, Kuala Lumpur, MALAYSIA3

Background: Constipation is the dominant gastrointestinal problem after stroke. In Western Medicine, abdominal massage is usually recommended as part of an integrated bowel management; in
traditional Chinese medicine, acupressure is suggested. Our aim is to compare the efficacy of acupressure and abdominal massage for the relief of constipation in people with stroke.
Methods: This is a prospective, randomized control study. Stroke patients admitted to inpatient rehabilitation ward are potential eligible. Those who fulfilled the one of the conditions (1) use of laxatives for constipation, or (2) fulfillment of the modified Rome II Diagnostic Criteria for functional
constipation were recruited and randomized to 1) conventional treating 2)abdominal massage or 3)
acupressure group. The abdominal massage began at the cecum and extended along the length of
the colon to the rectum. Acupressure was done according to the sequence as right ST36, right SP15,
CV12, left SP15, CV6, left ST36. Both maneuvers were performed by the primary caregivers, 15
minutes per section, 2 sections per day. During the hospital days around 3 weeks of intervention
could be completed. After discharge, participants were encouraged to continue the intervention. The
constipation scoring system(CSS) was used as the primary outcome measurement; neurogenic bowel dysfunction score(NBDS), laxative dose titration status, the subjective opinion of the allocated
protocol were as the secondary outcome measurements. The outcome measures were done at Week
0, 3, 7 and 15.
Results: One hundred twenty-five participants completed the 3 weeks intervention. The improvement in the CSS, NBDS and the decreasing oral laxatives were significant in all groups at week 3,
7 and 15, however, there was no group difference in all outcome measures. Patients preferred oral
medication only.
Conclusion: The findings appeared that neither abdominal massage nor acupressure could have additional benefit in releasing constipation symptoms.
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Introduction : This study aims to determine the factors influencing the quality of life of stroke survivors and to illuminate why and how these individuals retain or lose their sense of wellbeing after
stroke amongst the rising number of stroke survivors in Kano, Nigeria – a timely public health burden.
Method: This is a mixed method study conducted in 3 phases on stroke survivors (n=233) in Kano,
Nigeria. Phase I involved the validation of the primary tools for the measurement of QOL and social
support. Phase II (quantitative phase) is a longitudinal survey to identify the patterns and predictors
of QOL at 6 months and 1 year after stroke. The final Phase III is a qualitative design to explore the
reasons for the observed patterns from the earlier phase.
Results: Psychometrically the 16-item Hausa version of the Stroke Impact Scale (Hausa-SIS)
and the 11-item Hausa version of the Multidimensional Scale of Perceived Social Support (Hausa-MSPSS) are valid for the assessment of QOL and perceived social support among stroke survivors in Nigeria.The eight dimensions of QOL, excluding the emotional domain, showed significant
improvement at 1 year after stroke. However, social support was significantly decreased from 6
months to 1 year after stroke.
Conclusion: Using multiple linear regressions, the determinants of satisfactory QOL at 6 months after stroke were: occupation before stroke, occupation after stroke, income, caregiver, effect to work,
education, side of stroke, BI score, residency, MRS score and overall social support. For determinants of satisfactory QOL at 6 months after stroke, hospital treatment charges and perceived social
support by friends were found as key determinant to satisfactory QOL at 1 year after stroke. the determinants of unsatisfactory QOL at 6 months after stroke were: age, occupation after stroke, hospital treatment charges, MRS score, BDI score, and side of stroke.

London, United Kingdom 2013
834 Rehabilitation and reorganisation after stroke
Development and use of a ‘do it yourself’ exercise-guide and an exercise-app for stroke patients
J.M.A Visser-Meily1, J van Keulen2, R Maathuis3, B Visser-De Heus4, R Faber5, A Willems6
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS1,
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience
and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS2, University
Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience and Center of
Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS3, University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience and Center of Excellence
for Rehabilitation Medicine, Utrecht, THE NETHERLANDS4, University Medical Center Utrecht
and De Hoogstraat, Rudolf Magnus Institute of Neuroscience and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS5, University Medical Center Utrecht and De
Hoogstraat, Rudolf Magnus Institute of Neuroscience and Center of Excellence for Rehabilitation
Medicine, Utrecht, THE NETHERLANDS6
Background
International observational studies reveal that stroke patients are inactive. The object of our study
was to increase the intensity of exercise for stroke patients from day 1 by developing and implementing a exercise-guide and an exercise app useful in different facilities, hospitals, rehabilitation
centers and nursing homes.
Methods:
In March 2010, the content and lay-out of the self-exercise guide were defined in meetings with professionals of seven facilities (hospitals, rehabilitation centers and nursing homes) and patients of the
Dutch stroke patients-association. Based upon the results of both meetings, a first draft of the exercise-guide was developed and implemented in the seven facilities. Before and after implementation
186 therapists and nurses of the 7 facilities filled out a questionnaire to evaluate the usefulness of the
exercise guide in clinical practice.
Results:
Based on the preferences of patients and professionals two versions of a full color, attractive paper
tool were made: a ready-to-use version and a version that can be customized by selecting the exercises to the individual needs. The exercises were developed by physical and occupational therapists,
were all simple to perform in bed or while sitting in a chair, and divided into levels of complexity.
The results of the questionnaires revealed that the percentage of nurses and therapists with the opinion that that patients are sufficiently stimulated to exercise without therapist increased from 20 to
39%. More than 10.000 guides have been sold between 2010 and 2012 in the Netherlands.
Conclusions:
The implementation results show that the ‘do it yourself guide’ is a low cost tool that makes it possible to intensify rehabilitation treatment without the need of extra personnel. The guide is translated
in English (figure) and is now further developed in an exercise-app. To motivate the patient to keep
on exercising different elements are introduced such as setting goals and winning compliments.
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835 Rehabilitation and reorganisation after stroke
Relationship between the time spent in double support phase of gait and the knee strength in
subjects with stroke.
M.C. Rosa1, A.S. Marques2, J. Rodrigues3, C.D. Metcalf4, S. Demain5

836 Rehabilitation and reorganisation after stroke
A new device using EMG signals for upper limb treatment in patients with stroke: a proof of
concept study
L. Van de Perre1, R. Sevit2, P. Karsmakers3, L. Peeraer4

Department of Health Sciences (Secção Autónoma de Ciências da Saúde – SACS), University of Aveiro, Aveiro, PORTUGAL1, School of Health Sciences, University of Aveiro, Aveiro,
PORTUGAL2, Department of Electronics, Telecommunications and Informatics, University of
Aveiro, Aveiro, PORTUGAL3, Faculty of Health Sciences, University of Southampton, Southampton, UNITED KINGDOM4, Faculty of Health Sciences, University of Southampton, Southampton,
UNITED KINGDOM5

Thomas More Kempen, Geel, BELGIUM1, Thomas More Kempen, Geel, BELGIUM2, Thomas
More Kempen, Geel, BELGIUM3, Thomas More Kempen, Geel, BELGIUM4

Background
Only 5% to 20% of hemiplegic stroke patients demonstrate complete functional recovery of the paretic arm. Therapy should comprise intensive repetitive movements in which the patient is actively
involved. In this context, robotic devices offer a unique training approach that may enhance motor
The double support phase (DS), which commences at initial heel contact and lasts for throughout the outcomes beyond what is possible with conventional motor therapy.
loading period is a determinant of gait efficiency [1]. In subjects with stroke, the knee control tends Methods
to be modified during the DS [2] but the mechanisms involved on its impairment are not fully under- This proof of concept study describes the design and preliminary application of a new device for upstood. The knee control is complex and depends on several factors such as the knee strength (KS).
per limb treatment in patients with stroke. Electromyographic (EMG) signals of the biceps and triThe KS role on the knee control during DS is still unknown [3]. This study therefore aims to explore ceps muscle serve as the input signals for the actuator. When the intended EMG signal of the biceps
the relationship between KS and the time subjects with stroke spent in DS.
or triceps muscle exceeds a pre-set level of activity, the respective flexion or extension movement of
Subjects less than 3 months post-stroke, able to walk independently or with human assistance, were the elbow joint is assisted by the device and active participation of the user is ensured. Preliminary
recruited from Convalescence Units of three hospitals in Portugal. The time spent in DS was asapplication was performed in two subjects with chronic upper limb hemiparesis to consider feasibilisessed using video taken in the sagittal plane whilst patients walked along a 5 meter corridor at their ty of the system and validity of the device to motor functioning of the upper limb.
preferred speed. Rectus Femoris (RF) and Biceps Femoris (BF) maximal isometric muscle strength Results
were assessed using a hand held dynamometer (MICROFET, Hoogan Ind.). Three trials were perNone of the subjects experienced adverse events during or after 30 minutes training with the device.
formed for each parameter (DS time and RF and BF isometric strength). Descriptive statistics and
The active range of motion of the elbow joint increased in both subject after therapy. One of the two
Spearman’s correlation were used for data analysis. Eighteen subjects (7 women and 11 men aged
subjects demonstrated decreased spasticity of the elbow flexors measured with the Modified Ash67±12.9 years old and overweight - BMI=25.46±2.58) enrolled in the study. They presented a BF
worth Scale and one subject showed a 2 point improvement on the Fugl-Meyer upper limb assessstrength of 5.05±0.32(Kgf) and a RF strength of 7.04±0.41(Kgf); 30.14%±6.44 of the gait cycle
ment. The device was perceived as highly useful for improving the motor functioning of the affected
corresponded to the DS, which is three times than the expected results in healthy subjects. The time upper limb by both subjects.
spent in DS was negatively correlated with isometric RF strength (-0.651; p=0.003) but no relation- Conclusion
ship with BF strength was seen. Therefore, during the acute period of stroke recovery, the weakness The device developed in this study has proven to be save and feasible for the training of elbow
of RF could be a determinant factor for the increased time spent in DS phase. Improving RF isomet- movements of the hemiparetic upper limb in patients with chronic stroke and is perceived as highly
ric strength may be an important factor for post-stroke gait rehabilitation.
useful by the users. First results are promising but extensive research including more subjects and
more frequent therapy with the device is needed to confirm clinical validity.
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837 Rehabilitation and reorganisation after stroke
Determinants of neurological functional recovery potential after stroke in young adults.
A. Croquelois1, A. Renggli2, D. Haselbach3
Lausanne University Hospital and University of Lausanne, Lausanne, SWITZERLAND1,
Lausanne University Hospital and University of Lausanne, Lausanne, SWITZERLAND2, Lausanne
University Hospital and University of Lausanne, Lausanne, SWITZERLAND3
Background and Purpose: Despite recent progress in stroke prevention and acute treatment, neurorehabilitation remains one of the main stems of stroke patients’ management. The aim of this
study is to point out some important predicting factors of in-hospital neurorehabilitation outcomes.
Material and Methods: A rehabilitation registry was created containing all patients who underwent a
standardized program of neurorehabilitation in the Lausanne University hospital neurorehabilitation
center after a first ever non traumatic stroke from 2005 to 2010. Predicting factors were compared to
the exit Functional Independence Measure (FIM) score for each patient, using logistical regression
models. Results: Age >55 years, gender, aphasia, hemilateral spatial neglect, spasticity, complications, length of stay>70, Entry FIM>100 and relative possible FIM gain/week >10% come out as
significant and independent predicting factors of neurorehabilitation outcome. Discussion and conclusion: Some factors of the in-hospital rehabilitation period have been identified before (spasticity,
complications, length of stay, relative possible FIM gain/week) and should be taken into account for
a better management of the patients neurorehabilitation and eventually lead to a personalized rehabilitation strategy for each patient regarding his personal needs. The question of resource allocation
can also be guided by the present findings.

838 Rehabilitation and reorganisation after stroke
Patients managed in a comprehensive stroke unit are more likely to be active and be discharged directly to home than patients managed in an acute stroke unit
J. Bernhardt1, T. West2, L. Churilov3
Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA1, Royal Perth
Hospital, Perth, AUSTRALIA2, Florey Institute of Neuroscience and Mental Health, Melbourne,
AUSTRALIA3
Background: Common models for stroke care include the acute stroke unit (ASU) and the comprehensive stroke unit (CSU). The superiority of one model over another is uncertain. Our recent review identified greater emphasis on early multidisciplinary rehabilitation in a CSU compared to an
ASU. We hypothesise that the rehabilitation focus in a CSU helps promote increased early physical
activity and improves the likelihood of discharge directly home compared to ASU care.
Methods: We conducted a two-centre observational study of 73 patients (< 14-days post-stroke) admitted to a CSU with early rehabilitation and 73 matched patients (age, stroke severity, pre-morbid
function and walking ability) admitted to an ASU with little or no rehabilitation. Patient activity
from 0800-1700hrs was measured using behavioural mapping. Therapy activity was recorded by
therapist report. Time to first mobilisation, discharge destination and length of stay was extracted
from the medical record.
Results: Multivariate median regression analyses, adjusted for age, gender, stroke severity, days
post-stroke and pre-morbid function, found CSU patients spent 14.4% more (95% CI: 8.9%-19.8%;
p<0.001) of the day in moderate or high activity and 18.5% less time in no physical activity (95%
CI: 5.0%-32.0%; p=0.008) compared to ASU patients. CSU patients received more therapy (median:
60 mins CSU, 5 mins ASU; p<0.001) and were mobilised earlier (median: 32 hours CSU, 51 hours
ASU; p=0.015). Median length of stay in the ASU was 13 days (IQR 8.0-19.5) compared to 14 days
(IQR 9.5-19.5) in the CSU. After again adjusting for important factors, CSU patients were more
likely to be discharged directly home (OR 3.7; 95% CI 1.4-9.5; p=0.007).
Conclusion: Stroke care varies around the world and few standards exist. CSU care fosters early
physical activity, with discharge directly home likely and similar length of stay. Further head to head
studies may help clarify the key components of effective stroke care.
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839 Rehabilitation and reorganisation after stroke
Is the symmetry of double support phase a good predictor of gait speed recovery in subjects
with stroke?
M.C. Rosa1, A.S. Marques2, J. Rodrigues3, C.D. Metcalf4, S. Demain5

840 Rehabilitation and reorganisation after stroke
Prevalence of Cognitive impairments in young stroke patients attending Stroke Rehabilitation
unit
D. KAUR1, G. KUMAR2, A.K. Singh3

Department of Health Sciences (Secção Autónoma de Ciências da Saúde – SACS), University of Aveiro, Aveiro, PORTUGAL1, School of Health Sciences, University of Aveiro, Aveiro,
PORTUGAL2, Department of Electronics, Telecommunications and Informatics, University of
Aveiro, Aveiro, PORTUGAL3, Faculty of Health Sciences, University of Southampton, Southampton, UNITED KINGDOM4, Faculty of Health Sciences, University of Southampton, Southampton,
UNITED KINGDOM5

Bihar Neurodiagnostic Centre, PATNA, INDIA1, Bihar Neurodiagnostic Centre, PATNA, INDIA2, Bihar Neurodiagnostic Centre, PATNA, INDIA3

The double support phase (DS), which consists of the weight transference from one lower limb to
another is symmetric for both lower limbs in healthy subjects [1]. Following a stroke, DS of the
affected lower limb (the time spent during weight transference to the affected lower limb) tends to
be increased. However, little is known about the DS of the non-affected lower limb. Therefore, the
symmetry between DS of both lower limbs (DS symmetry) in subjects with stroke is unknown as its
impact on gait. This study aimed to explore the DS symmetry and explore its role on gait speed recovery.
Subjects less than 3 months after stroke were recruited and assessed as soon as they were able to
walk independently or with human assistance (T1) and again 6 months after stroke (T2). Time spent
in the DS phase was assessed through a video-recording in the sagittal plane whilst patients walked
along a 5 meter corridor, at their preferred speed. Gait speed recovery was assessed performing the
5-meter walk test (5MWT), at patients’ maximum speed. Three trials were performed for each parameter. The DS symmetry (DS-SI) was calculated using the formula proposed by Robinson et al.
(1987) (perfect symmetry =0). Descriptive statistics, the non-parametric Wilcoxon test and a linear
regression were used.
Fifteen patients (8 men) with a mean age of 66.0±13.3 years old and a BMI of 25.3±2.3Kg/m2
participated. The DS-SI was not significantly different between T1 and T2 (T1=28.1±27.4 vs
T2=37.18±35.47; p=0.233). However, the time that patients spent performing the 5MWT decreased
significantly (T1=20.40±14.58 vs T2=11.82±13.57; p=0.006). The DS-SI was not related to gait
speed at T1 (R2=0.007; p=0.767) but it explained 55.2% of gait speed recovery at T2 (R2=0.552;
p=0.033).
These preliminary results showed that the DS-SI was not a good predictor of gait speed recovery
in stroke acute stage (T1); however, it may be a predictor at the beginning of stroke chronic stage
(T2-beyond 6 months).
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Background: In India, the prevalence of stroke in younger individuals is high as compared to
high-income countries. Such events occurring at a productive age group assume importance. One
of the most common problems faced during rehabilitation of the patient in stroke units is poor
compliance to exercises due to cognitive losses. Unfortunately cognitive assessment still remain
undervalued in routine clinical examination as these impairments are less instantaneously obvious
than the hemiplegia or other gross physical handicaps. Montreal Cognitive assessment (MoCA)
is a 10-minute, 30-point test, which covers a wide range of cognitive abilities such as visuospatial
skills, naming, memory, fluency, attention, abstraction, language and orientation. The objective of
this study was to identify the prevalence of cognitive impairments among young stroke patients
attending rehabilitation sessions 3 months post stroke. Methods: The data comes from a random
sample, drawn from a stroke rehabilitation unit. All the 30 right handed patients and a sample of 50
healthy subjects, matched for age, dexterity and educational years were administered Hindi version
of MoCA. Only those subjects were included who were younger than 55 years of age, had no visual
problem and were able to write with right dominant hand post stroke. Results: An independent sample t-test was conducted to compare the MoCA scores: 16.96 ± 3.81 of Group A comprising 30 of
stroke patients with mean age of 43.4±6.93 and having 15.2 ± 1.90 years of education with group B,
scoring 25.72 ± 1.62, mean age was 44.24 ± 6.57and had 16.24 ± 2.18 years of education. There was
a significant difference in the scores of Hindi version of MoCA scores in both the groups (p<.0001),
suggesting stroke patients had mild cognitive impairment. Conclusion: The findings from this study
suggest that patients post stroke suffer from varying degree of cognitive impairments. It is imperative to undertake quick screening of these functions before starting any rehabilitation programme.
MoCA requires no formal training for administration. This study recommends using measures of
Cognitive impairments as complimentary to functional assessment.

London, United Kingdom 2013
841 Rehabilitation and reorganisation after stroke
Physical activity, functional outcome, health related quality of life and fatigue after stroke. An
extended protocol of the Life Early After STroke - The LEAST study
T. Askim1, A. Hokstad2, J. Bernhardt3, B. Indredavik4
Norwegian University of Science and Technology, Trondheim, NORWAY1, Norwegian University of Science and Technology, Trondheim, NORWAY2, Florey Neuroscience Institutes, Melbourne,
AUSTRALIA3, Norwegian University of Science and Technology, Trondheim, NORWAY4
Background: Components of stroke unit care that improve outcome seem to be multifactorial and
most likely include early mobilisation. It is probably not only commencement of mobilisation that
is of interest, the amount of motor activity during the early phase is also likely to be important. Still,
reduced functional outcome, reduced quality of life and fatigue are common problems after stroke,
and the impact of early rehabilitation on these problems should be closer investigated. The aim of
this study is to assess the association between early rehabilitation and outcome three months later in
stroke patients admitted to a range of Norwegian hospitals.
Methods: This is a multi-site study recruiting acute stroke patients from 11 stroke units mainly in
Central Norway. All consenting patients admitted on the day of observation will be included in this
prospective follow up study. The amount of early rehabilitation will be assessed by using a standardised method of observation at 10-minute intervals from 8:00 AM to 5:00 PM over a single day,
between 1-14 days post stroke. Motor activity will be recorded at each observation, and classified
as; 1) in bed, 2) sitting out of bed and 3) higher motor activities (transfer/standing/walking). The
modified
Rankin Scale, EQ-5D-5L and Fatigue Severity Scale will be used to measure outcome at 3 months
follow-up.
Results: So far 311 patients are included and observed in the acute phase and 210 patients have been
assed at three months follow-up. Inclusion will continue until we reach a total of 400 patients. It is
expected that this number will be reached within the end of June 2013.
Conclusion: This is to our knowledge the first multi-site study assessing the association between early rehabilitation and dependency, health related quality of life and fatigue 3 months after stroke. The
results from the present study will increase the knowledge about the impact of early rehabilitation
after stroke on these outcomes.

842 Rehabilitation and reorganisation after stroke
Differences in long-term unmet needs between younger and older stroke survivors
N.E. Andrew1, M. Kilkenny2, R. Naylor3, T. Purvis4, D.A. Cadilhac5
Monash University, Melbourne, AUSTRALIA1, Monash University, Melbourne, AUSTRALIA2,
National Stroke Foundation, Australia, Melbourne, AUSTRALIA3, Monash University, Melbourne,
AUSTRALIA4, Monash University / Florey Institute of Neurosciences and Mental Health, Melbourne, AUSTRALIA5
Background: Young stroke survivors are often faced with many years of future disability and may
have needs that differ from older survivors. Limited data exists on what the specific needs of young
survivors are and what might be done to address unmet needs. We aimed to describe and compare
the long-term needs of younger and older stroke survivors. Methods: Data from the Australian
Stroke Survivor and Carer Needs Survey were used. Adults who were 12+ months post-stroke and
living in the community were eligible. Respondents from across Australia were recruited using direct and indirect methods. The assessed range of survivor ‘needs’ covered 6 domains: health; everyday living; work; leisure; social support; and finances. Respondents were classified as young if aged
< 65 years or old ≥ 65 years. We used descriptive statistics to compare differences in the proportions
of unmet needs between younger and older stroke survivors. Results: 704 stroke survivors responded; 38% aged < 65 years. Younger survivors (58% male, median age 56) reported significantly more
unmet/partially met needs (median 7; Q1, Q3: 2, 11); than older survivors (65% male, median age
75, median unmet/partially met needs 4 [Q1, Q3: 1, 8], p<0.001). More young survivors reported
unmet/partially met health needs (88%; older 82%, p=0.03) and health needs least likely to be fully met were related to concentration (85%; old 73%, p=0.02) and falls prevention (56%; old 41%,
p=0.02). More young survivors reported that everyday living (47%, old 29%, p<0.001), leisure
(73%, old 58%, p=0.004), emotional support (63%, old 43%, p<0.001) and financial needs (55%,
old 24%, p<0.001) were not being met compared to older survivors. Conclusion: Young stroke survivors have greater levels of unmet needs than older survivors especially related to health, emotional
support, social participation and finances. Targeted services and strategies to improve the quality of
life of younger stroke survivors should be a priority.
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843 Rehabilitation and reorganisation after stroke
Long-term unmet needs of community dwelling stroke survivors and carers in Australia
N.E. Andrew1, M. Kilkenny2, R. Naylor3, T. Purvis4, D.A. Cadilhac5
Monash University, Melbourne, AUSTRALIA1, Monash University, Melbourne, AUSTRALIA2,
National Stroke Foundation, Australia, Melbourne, AUSTRALIA3, Monash University, Melbourne,
AUSTRALIA4, Monash University / Florey Institute of Neurosciences and Mental Health, Melbourne, AUSTRALIA5
Background: Despite the recognised need to support stroke survivors and carers living in the community, research in this area is limited. Knowing how best to address long-term needs for stroke is
also unclear. We aimed to identify and describe the breadth of self-reported unmet needs in community dwelling stroke survivors and carers.
Methods: The Australian Stroke Survivor and Carer Needs survey was modified from a survey used
for stroke survivors in the United Kingdom. The assessed range of survivor and carer ‘needs’ covered 6 domains: health; everyday living; work; leisure; social support; and finances. Adults 12+
months post-stroke and living in the community were eligible to participate. A multifaceted sampling strategy with direct and indirect methods was used. Descriptive statistics presented.
Results: 1152 Australians responded (765 survivors [62% male, median age 68 years] and 387 carers [26% male, median age 64 years]). Most survivors (84%) reported one or more partially met or
unmet need and 56% reported at least one unmet need. The median number of unmet/partially met
needs was 4 (Q1, Q3: 1, 9) from 20. Unmet health needs were common (84% unmet/partially met)
with 75% to 80% being in the areas of concentration, memory, fatigue and emotional problems. 60%
of those wanting to return to work and 64% wanting to return to leisure activities reported related
unmet/partially met needs. Young survivors (< 65 years) and those with more disability reported
greater levels of unmet needs. Carers also reported large impacts, with half reporting moderate to
extreme changes in their work and leisure activities and one quarter not receiving enough social support or respite care.
Conclusion: Long-term unmet needs are common amongst stroke survivors and carers with psychosocial and cognitive issues the most common. Much work is required to improve the extent to which
the needs of stroke survivors and carers living in the community are met to ensure optimal quality of
life.
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844 Rehabilitation and reorganisation after stroke
Is Nintendo WiiTM Sport acceptable to stroke survivors and carers? Qualitative study of the
Trial of WiiTM in Stroke (TWIST)
J. Wingham1, D. Turner2, K. Adie3
Royal Cornwall Hospital Trust, Truro, UNITED KINGDOM1, Royal Cornwall Hospital Trust,
Truro, UNITED KINGDOM2, Royal Cornwall Hospital, Truro, UNITED KINGDOM3
Background: Many stroke patients experience altered arm function requiring rehabilitation which
is expensive, repetitive and doesn’t always translate into ‘real life’. This nested qualitative study reports experiences of stroke survivors and their caregivers’ using the Nintendo WiiTM as a rehabilitation tool for the dominant arm after stroke.
Method: Participants played Nintendo WiiTM Sports games daily for 6 weeks. Semi-structured interviews of participants and caregivers conveniently sampled were conducted and data analysed by
thematic analysis.
Result: Eighteen participants and 10 caregivers were interviewed. Key themes reported were diligence of use of Nintendo WiiTM, perceived effectiveness and acceptability of the intervention,
social support and set up and administration of Nintendo WiiTM. The majority of patients reported
use of WiiTM throughout intervention period. Participants appreciated the opportunity to undertake
rehabilitation in their own home at a time convenient for them. The majority of participants perceived that at the end of the intervention period their physical and mental condition had improved.
Most participants had no previous experience of the WiiTM but the majority found it an engaging
and acceptable rehabilitation tool. Bowling and Tennis were the most popular games. Several participants took ownership for the intervention and few care givers had to remind their loved ones to
use the WiiTM. Caregivers provided some practical support and encouragement to play the Nintendo WiiTM. Most participants reported that the set-up visit by the therapist had been instructive and
helpful. On a few occasions further practical advice and guidance was needed. The weekly phone
call by the administrator provided reassurance and advice and was especially important to participants who were housebound or on their own.
Conclusion: The Nintendo WiiTM is acceptable to patients and their caregivers as a home-based rehabilitation tool of the arm following stroke.

London, United Kingdom 2013
845 Rehabilitation and reorganisation after stroke
Bilateral sensory deficits after unilateral stroke –
Quantitative Sensory Testing in patients with and without central post-stroke pain
S. Frank1, T. Krause2, B. Taskin3, L. Harnisch4, K. Villringer5, A. Villringer6, G.J. Jungehulsing7
Center for Stroke Research Berlin, Charité Universitätsmedizin zu Berlin, Berlin, GERMANY1, Center for Stroke Research Berlin, Charité Universitätsmedizin zu Berlin, Berlin,
GERMANY2, Center for Stroke Research Berlin, Charité Universitätsmedizin zu Berlin, Berlin,
GERMANY3, Center for Stroke Research Berlin, Charité Universitätsmedizin zu Berlin, Berlin,
GERMANY4, Center for Stroke Research Berlin, Charité Universitätsmedizin zu Berlin, Berlin,
GERMANY5, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, Leipzig,
GERMANY6, Center for Stroke Research Berlin, Charité Universitätsmedizin zu Berlin, Berlin,
GERMANY7
Introduction: Persistent sensory deficits on the contralesional body side are a common symptom after stroke affecting the somatosensory pathway. Some of these patients later develop chronic pain of
central origin. Here we analyse differences in associated sensory perception between patients with
and without central neuropathic pain following sensory stroke.
Methods: Using a standardized Quantitative Sensory Testing protocol (QST) we evaluated thermal
and mechanical perception and pain thresholds in patients with chronic sensory deficits after stroke
(>6months). We compared patients with central pain (n=25) and patients with non-painful sensory
deficits (n=25) to a reference sample of healthy controls.
Results: Patients with chronic pain and patients with non-painful sensory symptoms showed decreased perception of non-painful stimuli, but increased pain-sensibility compared to healthy controls on the contra- as well as ipsilesional side of the body (p<0.05). Differences in temperature
perception on the contralesional side and pathologic side-differences in wind up ratio are correlated
with the incidence of pain (p<0.05).
Conclusion: Our study shows that patients with chronic sensory symptoms exhibit alterations in sensory perception not only on the contra- but also on the ipsilesional side of the body. This points to
more widespread changes in the processing of sensory stimuli and pain perception extending to parts
of the somatosensory pathway which are unaffected by the stroke in the first place.

846 Rehabilitation and reorganisation after stroke
The effect of Neurofeedback and EMG-biofeedback therapy on improving hand function in
stroke patients
L. Sedighipour1, S.M. Rayegani2, L. Anghouti3, I. Rezazadeh4, M. Tajziehchi5, M.H. Bahrami6,
S.A Raeis sadat7, D. Elyas pour8
Department of Physical Medicine & Rehabilitatio, Shohada Hospital, Shahid Beheshti Medical University, Tehran,Iran, Tehran, IRAN1, Department of Physical Medicine & Rehabilitatio,
Shohada Hospital, Shahid Beheshti Medical University, Tehran,Iran, Tehran, IRAN2, Department
of Physical Medicine & Rehabilitatio, Shohada Hospital, Shahid Beheshti Medical University,
Tehran,Iran, Tehran, IRAN3, engineering department, Azad University,Tehran,Iran, Tehran, IRAN4,
engineering department, Azad University,Tehran,Iran, Tehran, IRAN5, Department of Physical Medicine & Rehabilitatio, Shohada Hospital, Shahid Beheshti Medical University, Tehran,Iran, Tehran, IRAN6, Department of Physical Medicine & Rehabilitatio, Modarres hospital, Shahid Beheshti
Medical University, Tehran,Iran, Tehran, IRAN7, Department of Physical Medicine & Rehabilitatio,
Shohada Hospital, Shahid Beheshti Medical University, Tehran,Iran, Tehran, IRAN8
Background: A major concern in rehabilitation program following stroke is restitution of hand function. Recent researches on brain plasticity have made evolutions in the field of rehabilitation in post
stroke patients. The field of neurofeedback and EMG biofeedback is an exciting new area of application of the principles of biofeedback to stroke rehabilitation. The aim of the present study was to
evaluate the effect of adding neurobiofeedback or EMG biofeedback to conventional occupational
therapy on improving hand function after stroke.
Methods: This study was designed as a pilot randomized clinical trial. Patients with subacute stroke
were entered the study. Hand function was evaluated by Jebson hand function test pre and post intervention. Patients were randomly allocated to three groups: 1)Occupational therapy(OT ) 2)OT+
EMG biofeedback therapy(BF) 3)OT + neurofeedback therapy(NF) groups. All patients received 10
sessions of OT. Patients in group 2and 3 also received NF and BF respectively. BF therapy aimed at
enhancing the opposition. NF training was performed to enhance sensorimotor rhythm (SMR).
Results: Thirty patients were first entered the study. Finally 21 patients completed the study. Mean
age of patients was 60±7 years old. Male to female ratio was 2.5/1. Hand function was improved
significantly in three groups according to general jebson test. Some functional tasks of Jebson test
improved more significantly with NF and BF compared with OT group . Most patients found neurofeedback or biofeedback accompanying OT more enjoyable than OT alone.
Conclusion: Neurofeedback and biofeedback therapy are suggested as a complementary therapy to
conventional occupational therapy with additional improvement in some aspects of hand recovery.
Furthermore, these new therapeutic strategies can increase patients’ compliance to rehabilitation
program , also improve their satisfaction from therapy protocol.

Poster Session Blue

793

22. European Stroke Conference
847 Rehabilitation and reorganisation after stroke
Is the family of stroke patients involved in exercising in the acute and rehabilitation phase?
J.M.A Visser-Meily1, C Schroder2, T van der Weijden3, M Willems4
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS1,
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience
and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS2, Maastricht
University, Department of General Practice School Caphri, Maastricht, THE NETHERLANDS3,
University Medical Center Utrecht and De Hoogstraat, Rudolf Magnus Institute of Neuroscience
and Center of Excellence for Rehabilitation Medicine, Utrecht, THE NETHERLANDS4
Background: Family involvement might play a crucial role in increasing levels of exercise in patient
with a stroke in a cost effective way. The aim of the present study was to investigate the current family involvement in the exercise program of patients in the first 3 months post stroke and to explore
the relationship between family involvement and demographic, care and stroke characteristics.
Methods: Cross sectional study conducted between June-September 2011. Stroke patients, nurses
and therapists in 22 hospitals (H) and rehabilitation centers (RC) were questioned about family involvement. Analysis: differences between hospital and rehabilitation center were tested using t test
and Chi-square test and correlations using Spearman.
Results: 243 patients (table 1), 354 nurses and 174 therapists answered two questions about family
involvement. The percentages of patients that reported that their family members were not informed
and were not involved in the exercise program ranged from 50 to 77%. In H and RC, on an average
working day, nurses reported that they inform a third (one out of six in RC) of their patient’s family
on the importance of exercising and they involved a fifth (one out of 10 in RC) of the family members in the exercise program.Therapists in H informed and involved approximately one out of 6 of
their patient’s family members. For therapists in RC this is less (approximately one out of 10).
Family involvement only correlated significantly with age (-0.22 in RC, -0.30 in H) and not with
gender, Barthel Index, days since stroke.
Conclusion: Currently, family members of patients with a stroke are not consistently informed
about and involved in the exercising program in the first 3 months post stroke. This suggests that
levels of activities of patients might be improved through the involvement of family members.
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848 Rehabilitation and reorganisation after stroke
Concurrent Validity of Surface Electromyography measurements made with the KayPentax
Digital Swallowing Workstation™
S.K. ARCHER1, C.H. SMITH2, D.J. NEWHAM3

849 Rehabilitation and reorganisation after stroke
New clinical nutrition suporting concept for rehabilitation and reorganisation process after
stroke.
K. Pietkun1, M.S. Nowacki2, K. Nowacka3, J. Siminska4, W. Hagner5

KING’S COLLEGE LONDON AND NIHR/GUY’S AND ST THOMAS’ NHS FOUNDATION
TRUST/KCL BIOMEDICAL RESEARCH CENTRE, LONDON, UNITED KINGDOM1,
UNIVERSITY COLLEGE LONDON, LONDON, UNITED KINGDOM2, KING’S COLLEGE
LONDON, LONDON, UNITED KINGDOM3

Department of Rehabilitation, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University in Torun, Bydgoszcz, POLAND1, Tissue Engineering Department, Collegium Medicum in
Bydgoszcz, Nicolaus Copernicus University in Torun, Bydgoszcz, POLAND2, Department of Rehabilitation, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University in Torun, Bydgoszcz,
POLAND3, Department of Rehabilitation, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus
University in Torun, Bydgoszcz, POLAND4, Department of Rehabilitation, Collegium Medicum in
Bydgoszcz, Nicolaus Copernicus University in Torun, Bydgoszcz, POLAND5

Background: The KayPentax Digital Swallowing Workstation™ (DSW) is used to provide surface
electromyography (sEMG) biofeedback during dysphagia rehabilitation with stroke patients. However, the system does not display the raw signal and the methods of automatic signal processing are
unclear. Therefore it is not known if sEMG amplitude measurement by the DSW is accurate. The
aim of the study was to compare the sEMG measurements recorded with the DSW against a standard sEMG system to determine concurrent validity. Methods: To enable simultaneous sEMG measurement and assessment of force, sEMG amplitude data was collected from the right biceps brachii
muscle with both the DSW and the Delsys Bagoli-4 Desktop EMG System during isometric elbow
flexion. Force was measured with a dynamometer. Fifteen healthy volunteers (10 female), mean age
34.78 yrs (SD 10.37) performed maximum voluntary contractions (MVC) and contractions at 5-90%
of the MVC. Normalised sEMG amplitudes measured by each system for each contraction were
compared with Bland-Altman plots and regression analysis. Results: There was a linear relationship
between the amplitude measured by both systems (r2 =0.847, Standard Error of estimate 11.031).
Bland-Altman plots of the data revealed the mean difference between the two methods was -0.025
(SD 11.084) with limits of agreement −21.750 - 21.701 (normalised volts). Conclusion: The DSW
provides valid measurements of sEMG amplitude as indicated by an acceptable level of agreement
with a reference sEMG system. This implies it can provide accurate biofeedback for dysphagia therapy. The effects of fatigue and weakness on the DSW sEMG signal remain to be tested and studies
using this system are limited by having no access to the raw signal.

Introduction: Clinical nutrition is a very important factor for a comprehensive therapy used in many
clinical specialties. Protein-calorie malnutrition is a significant clinical problem directly complicating treatment and rehabilitation process, including systemic therapy of patients hospitalized after
stroke in clinical stroke rehabilitation units. Often in this group it is also reported lower number of
biochemical parameters related to insufficient coverage of the patients energy needs. The aim of our
work was to evaluate and determine nutritional needs of the patient’s hospitalized after stroke with
complex assesment of integrated targeted nutritional program used in this group. Material and methods:
We examinated and analyzed a group of 50 patients hospitalized after miscellaneous types of
stroke, in the year 2012 in Ludwik Rydygiers Collegium Medicum in Bydgoszcz, Nicolaus Copernicus University in Toru&#324; - university clinical stroke rehabilitation unit. Local ethical comitee
permisssion was obtained. In this study, at first in the time of patient admission to the clinic, after
standard medical interview and important data collection we have measured 4 nutritional status parameters: BMI based on weigh and hight, WHR based on waist and hip circumference, measurement
of skinfolds and the level of serum albumin and total lymph count in blood samples. All tests were
repeated after six-month observation period related to the implementation of various rehabilitation
and nutrition programs in this same group of patients. We have selected to the assesment 3 types of
nutritional programs.Results:
In our study we indicated a significant difference correlated with the effects of rehabilitation and
nutrition status undertaken depending on the choosen nutrition program. The group of patients basic
diet is not balanced pointed to poor resultsConclussion:Proper nutrition has a significant impact on
patients clinical status and rehabilitation progress in the 6-month observation period. Perhaps clinical nutrition could be an important component in secondary stroke prevention programs and could
improve patients future prognostic factors and quality of live.
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850 Rehabilitation and reorganisation after stroke
Motor rehabilitation in patients with artificial pacemaker after cardioembolic stroke
I.V. Sidyakina1, V.V. Ivanov2, T.V. Shapovalenko3, K.V. Lyadov4

851 Rehabilitation and reorganisation after stroke
Facilities of early rehabilitation after stroke in Poland
J.A. Opara1, T. Larsen2, P. Langhorne3, K. Mehlich4, J. Szczygieł5;

Medical and Rehabilitation Center, Moscow, RUSSIAN FEDERATION1, Medical and Rehabilitation Center, Moscow, RUSSIAN FEDERATION2, Medical and Rehabilitation Center, Moscow,
RUSSIAN FEDERATION3, Medical and Rehabilitation Center, Moscow, RUSSIAN FEDERATION4

Jerzy Kukuczka Academy of Physical Education in Katowice, Katowice, POLAND1, University od South Denmark in Odense, Odense, DENMARK2, Academic Section of Geriatric Medicine,
University of Glasgow, Glasgow, UNITED KINGDOM3, Jerzy Kukuczka Academy of Physical Education in Katowice, Katowice, POLAND4, “Repty” Rehab Centre in Tarnowskie Góry, Tarnowskie
Góry, POLAND5

Background: In patient with artificial pacemaker, electromyostimulation of limbs poses an inappropriate risk. Thus, alternative ways of CNS motor centers activation are feasible. Purpose of our
investigation is a comparative estimation of programmed electro myostimulation and proprioceptic
stimulation efficiency. Proprioceptic stimulation includes pneumostimulation of foot and dynamic
propriocorrection.
Matherials and methods. 26 patients with cardioembolic stroke were included in the study. First
group consisted of 12 patients (7 men) 37 to 76 years old without pacemakers. Rehabilitation in the
first group included programmed electromyostimulation. Second group (9 men) from 42 to 80 years,
consisted of patients with artificial pacemaker. Instead of programmed electromyostimulation, pneumostimulation of foot supporting points or exercises in dynamic propriocorrection suit were used.
Results. Differences between two groups after rehabilitation were statistically insignificant. Bartel
index in the first group before rehabilitation averaged 69, after rehabilitation it increased to 78. In
the second group Bartel index increased from 70 to 81 points. Muscle strength was estimated by
6-points scale and averaged 3.2 points before and 3.9 after rehabilitation in the first group; in the
second group it increased from 3.3 to 4.1.
Conclusions. Efficiency of proprioceptic stimulation is comparable to that of electromyostimulation
in rehabilitation of patients with cardioembolic stroke.
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INTRODUCTION. The growing costs of healthcare are encouraging healthcare planners to look for
new organizational solutions of services that could enable rehabilitation as early as possible after
disease onset. The aim of this work was to survey the contemporary facilities for early post stroke
rehabilitation in Poland in 2010*. METHODS. Two questionnaires evaluating neurorehabilitation
of individuals who had stroke were designed and distributed: the first questionnaire was distributed to 221 neurological wards and the second questionnaire was distributed to 154 rehabilitation
departments in Poland. We obtained information about delay before admission from neurological
wards to rehabilitation departments, the number of sessions per day, the time duration of one session, the number of sessions per week, the average length of stay in department, the methods of outcome measurement, etc. We sent out 375 questionnaires and received 129 (35%) responses, 78 from
neurological wards and 51 from rehabilitation departments. RESULTS. Only 25% of all patients
were moved from neurological wards to the rehabilitation department after stroke (15% directly).
Of those moved to rehabilitation departments, only 54% were treated within 3 months after stroke.
CONCLUSIONS. Considering that about half of stroke survivors will require rehabilitation (30 days
after stroke onset), the current facilities of early poststroke rehabilitation in Poland cannot meet this
need. We should do our best to improve the access to rehabilitation services in Poland. Although we
have focused on resources in Poland, we anticipate that similar patterns may be found in other countries in the region.
* research was conducted under the framework program of the European Commission FP-7, Homecare 222,594 grant WP2-English, coordinated by the University of South Denmark in Odense, Denmark
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852 Rehabilitation and reorganisation after stroke
ANXIETY AND RECUPERATION OF HEMIPLEGIA IN STROKE
A. DOCU AXELERAD1, D. DOCU AXELERAD2

853 Rehabilitation and reorganisation after stroke
EFFECTS OF SURGERY AND EARLY REHABILITATION TREATMENT (ERT) ON
EQUINO-VARUS FOOT DEFORMITY (EVFD). CHANGES IN DORSIFLEXION AND
SPACE-TIME PARAMETERS DURING GAIT AT 1 MONTH AFTER SURGERY
UNIVERSITY OVIDIUS GENERAL MEDICINE, CONSTANTA, ROMANIA1, UNIVERSITY P. Zerbinati1, E. Giannotti2, M. Longhi3, A. Merlo4, P. Prati5, S. Maseiro6, D. Mazzoli7
OVIDIUS PHYSICAL EDUCATION AND KINETHOTERAPY, CONSTANTA, ROMANIA2
Multimedica Group and Consultant at Gait & Motion Analysis Laboratory, Sol et Salus HosBackground and purpose: Poststroke anxiety is associated with impaired functional recovery. We
pital (RN), Castellanza, ITALY1, Department of Orthopaedic Rehabilitation of Padova, Padova,
examined the differences on functional recovery among poststroke anxiety patients compared with
ITALY2, Gait & Motion Analysis Laboratory, Sol et Salus Hospital, Rimini, ITALY3, Gait & Motion
poststroke nonanxious patient over 6 month after stroke.
Analysis Laboratory, Sol et Salus Hospital, Rimini, ITALY4, Gait & Motion Analysis Laboratory,
Methods: On the basis of psychiatric examination DSM –IV diagnostic criteria, MMSE, a consecu- Sol et Salus Hospital, Rimini, ITALY5, Department of Orthopaedic Rehabilitation of Padova, Padotive series of ischemic or hemorrhagic stroke patients who not have anxiety during the first 7 days of va, ITALY6, Gait & Motion Analysis Laboratory, Sol et Salus Hospital, Rimini, ITALY7
stroke were included in this study, the patients must not have anxiety diagnosis previously. During
follow-up, treatment with paroxetina 20 mg/day p.o has started after the diagnosis of anxiety. Their
Background: This study describes the changes in ankle dorsiflexion (DF) and space-time parameters
functional recovery were assessed by the modified Rankin scale and Barthel index during acute
during gait at 1 month after surgery in a sample of hemiplegic patients who underwent EVFD-relathospitalization, time of anxiety diagnosis, 3th and 6th month.
ed surgery associated with an ERT.
All patient with stroke have hemiplegia, an for all we started a recuperation program in hospital in
Methods: We retrospectively analysed data from 47 chronic hemiplegic patients (L/R 20/27, age
acute stroke with kinetotrapeut and we recommend for home a battery of exercise.
56+/-15 yy) who underwent surgical correction, performed by a single surgeon, of unilateral EVFD.
Results: 25 patients met the diagnostic criteria for anxiety and 11 patients had anxiety at follow-up.
Hemiplegia was consequent to ischemic or hemorrhagic stroke and patients presented MMSE>22.
Conclusions: Diagnosis and treatment of poststroke anxiety and a precise battery of exercise help
(Table I) A specific rehabilitation treatment, 6 days/week, 90 min per session, characterized by pasthe rehabilitation outcome of stroke patients.
sive and active ankle mobilization, strengthening and stretching muscle exercises and gait training
was delivered from the first day after surgery. An articulated ankle-foot orthosis was used from
day 1 to 20 to permit an early gait training. Gait analysis (GA) data, in particular velocity, cadence,
stride length, anterior step length, step width, double support time, ankle DF at initial contact (DF@
IC), maximum in stance (DF@St) and in swing (DF@Sw) were considered before and 1 month after
surgery.
Results: Ankle DF increased 1 month after surgery at all gait phases (Wilcoxon test, p<0.0001), becoming neutral at IC. Small but significative (p<0.05) variations towards the normality range were
found for stride length, stride width the anterior step length of the affected side and the duration
of the double support phase of the contralateral side. Velocity and cadence did not increase significantly. Post surgery DF peaks in St and in Sw but not at IC were correlated (R=0.81, p<0.0001 and
R=0.45, p<0.05, respectively) with their pre-surgery values. (Table II)
Conclusion: Surgical procedure associate with early rehabilitation and orthosis was effective to correct EVFD by restoring the heel foot-ground contact and the ankle DF during stance and swing at 1
month after surgery. Interestingly, the DF peak in St and in Sw resulted predictable from the pre-surgery values.
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854 Rehabilitation and reorganisation after stroke
Analysing types and function of communicative gesture in a group of people with severe Aphasia; Grading gesture according to levels of representation; Communicative,Deictic,Emblem,Pantomime, Iconic
J.M. McIntosh1, M Rowe2

Table I – Sample characteristics
Sample Size
Sex (M/F)
Age
Yeas since stroke
Affected Side (L/R)

47
20/27
56 +/- 15
6 +/- 4
20/27

St Georges Hospital/NHS Trust, London, UNITED KINGDOM1, St Georges Hospital/NHS
Trust, London, UNITED KINGDOM2

Background People with aphasia can often communicate better than they speak/understand and
some people with Aphasia can use gesture to do this. Many therapy studies to date have used iconic
BEFORE
gesture, perhaps neglecting the potential of more simple levels of communicative gesture.
PARAMETER (unit)
TER SURMAL
p-Value
SURGERY
Purpose: The aphasiology literature lacks studies describing spontaneous gesture behaviour and its
GERY
RANGE
function in the conversation of individuals with severe aphasia to guide clinicians in designing effiDF@IC (degrees)
-10 +/- 8
-1 +/- 4
<0.0001
-1 - 3
cacious conversation therapy involving gesture. Group settings in aphasia rehabilitation offer opporMaximum DF@St (degrees)
4 +/- 10
11 +/- 6
<0.0001
10 - 20
tunity for natural conversation.
Maximum DF@Sw (degrees)
-8 +/- 9
5 +/- 7
<0.0001
4-8
Method In a,‘Total Communication’ group, designed for people with severe Aphasia and working
Cadence
69 +/- 22
71 +/- 18
0.31
100 - 130
on basic communicative strategies, patients were videotaped. Data from two groups of patients was
Velocity (m/s)
0.36 +/- 0.21 0.36 +/- 0.18
0.97
10 - 15
analysed with a view to looking at levels of gesture; from basic facial expression to iconic, represenStep Width (cm)
19 +/- 5
17 +/- 5
<0.0001
11 - 20
Stride Length (cm)
63 +/- 24
65 +/- 20
0.18
120 - 150
tative gesture, using an adapted version of the levels of gesture outlined by McNeil 1992. The funcAnterior Step Length (cm)
tion of the gesture was also recorded.
Results Findings revealed that individuals with aphasia produced a range of gestures that were comAffected Side
35 +/- 9
37 +/- 10
60 - 70
<0.01
municative though few were iconic in nature. The gesture had various pragmatic functions including
Contralateral Side
29 +/- 15
30 +/- 15
60 - 70
0.33
compensatory, complementary, lexical facilitation functions.
Double Support Time (%Gait
Discussion Our study showed a range of gesture predominately the simple levels; communicative,
deictic, emblems as well as facial expressions. Few instances of pantomime and iconic gesture were
Cycle)
22 +/- 11
20 +/- 7
6 - 10
0.23
noted. It is suggested that people with severe Aphasia demonstrate communicative competence
Affected Side (cm)
23 +/- 11
20 +/- 9
6 - 10
through simple gesture. It is suggested that lower levels of gesture offer potential for treatment. It is
<0.05
suggested that this potential needs investigating further.
Contralateral Side (cm)
We recommend that careful analysis of each persons’ use of gesture may inform how clinicians
Table II – Ankle dorsiflexion at Initial Contact, during Stance and during Swing and space-time pa- might use, encourage and teach the many levels of gesture in severe aphasia to maximise individual
patients’ communicative competence and effectiveness.
rameters of a sample of 47 stroke patients before and one month after surgery for the correction of
1 Mo. AF-

NOR-

equino-varus foot deformity and early rehabilitation treatment
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855 Rehabilitation and reorganisation after stroke
THE BENEFITS OF EARLY REHABILITATION IN PATIENTS WITH CEREBRAL
STROKE
E.I. Batishcheva1
Belgorod State University; St. Ioasaf Regional Clinical Hospital,, Belgorod, RUSSIAN FEDERATION1

Intracerebral/subarachnoid haemorrhage and venous
diseases

(PO 856 - 890 )

856 Intracerebral/subarachnoid haemorrhage and venous diseases
Endovascular treatment of refractory intracranial hypertension following cerebral venous
thrombosis
A stroke often leaves a heavy consequences in the form of motor, visual, speech and mental disor1
2
3
4
5
ders, causing a significant exclusion of patients in society. The problem of medical rehabilitation and B. Rodic , A. Horst , Z. Kulcsar , I. Wanke , D. Rüfenacht
social adaptation of patients becomes an important task of the government.
Kantonsspital Winterthur, Winterthur, SWITZERLAND1, Kantonsspital Winterthur, Winterthur,
The aim: assessment of the effectiveness of early rehabilitation of the patients with cerebral stroke.
2
3
Material and methods. The outcomes of a treatment and rehabilitation measures in 250 patients with SWITZERLAND , Neuroradiology Hirslanden Zürich, Zurich, SWITZERLAND , Neuroradiology
Hirslanden Zürich, Zurich, SWITZERLAND4, Neuroradiology Hirslanden Zurich, Zurich, SWITacute stroke at the age from 18 to 85 years of age were analysed. 42,8% women and 57,2% men
5
were examined. The period from development of a stroke to the beginning of the rehabilitation was ZERLAND
of 3.2±1.2 days. We worked with each of patients individually, having rehabilitation purposes and
using the possibilities of a multidisciplinary team. The NIHSS, Rankin Scales, Bartel Index were ap- Background: A 21 year old women presented with acute right sided headache, associated with nausea, photo- and phonophobia. She had no significant past medical history.
plied to assess the effectiveness of interventions.
Methods: Neurological examination revealed bilateral papilloedema and partial abducens nerve
Results. Partial, in some cases full recovery of moving function in the proximal department of the
palsy. The prompt investigation by magnetic resonance imaging discovered extended cerebral sinus
limbs, fingers, improvement of walking were achieved in patients with motor deficit, late-tonic disvenous thrombosis on the right side accompanied by stenosis of the transverse venous sinus on the
orders, destroyed motility of fingers, the difficulty of verticalization and independent walking. The
opposite side. The only identified risk factor was oral contraceptive use.
neurological severity of the stroke according to the NIHSS Scale was reduced from 12,3±2,9 on
Results: Despite progressive recanalization of thrombosed cerebral dural sinuses under oral anticoadmission to 6,8±1,2 by the 21st day (P<0,05), the functional outcomes of the Rankin Scale was
agulation, the clinical signs of increased intracranial pressure (headache, nause, diplopia and new
improved from 3.4±0,2 to 2,7±0,1 (P<0,05), Bartel Index was increased with 65±12 up to 80±7 by
tinnitus) persisted. The symptoms considered refractory on drug therapy with acetazolamide and
the 21st day as result of the undertaken measures. The existing cognitive dysfunction, disorders of
repeated lumbar puncture. Conventional cerebral angiography provided a dural arteriovenous fistula
speech and the presence of post-stroke depression made it difficult to carry out the rehabilitation
(AVF) Cognard Type 2a at partially recanalized right-sided transverse sinus. After repeated endovasand reduced its effectiveness.
Conclusions. Early rehabilitation measures, implemented by a multidisciplinary team of over a rela- cular interventions with stent placement within a transverse sinus and embolization of the AVF, the
tively short period of time allow to reduce reliably the severity of neurological and functional disor- patient has reached a nearly asymptomatic condition.
Conclusion: Dural arteriovenous fistulas are relatively rare complication of cerebral venous sinus
ders in-apoplexy patients, as well as to adapt them to the existing exposure.
thrombosis which can present a variety of different symptoms ranging from tinnitus to devastating
intracranial hemorrhage. Conventional angiography remains the gold standard for diagnosis and
planning of therapy of AVF. Endovascular intervention is the first-line treatment of these lesions.
Additionally, our case illustrates that the described contralateral “idiopathic” transverse sinus stenosis on on the day of hospital admission was a result and not a cause of elevated intracranial pressure.
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857 Intracerebral/subarachnoid haemorrhage and venous diseases
Cerebral Venous Thrombosis in Paroxysmal Nocturnal Hemoglobinuria: a study of 15 cases
E. MEPPIEL1, I. CRASSARD2, R. PEFFAULT De LATOUR3, H. CHABRIAT4, G. SOCIE5, M.G.
BOUSSER6

858 Intracerebral/subarachnoid haemorrhage and venous diseases
Few patients with intracerebral haemorrhage are eligible for randomised controlled trials:
community-based study
A.F. Fonville1, N. Samarasekera2, Y.B. Roos3, R. Al-Shahi Salman4

Hôpital Lariboisière, Neurologie, PARIS, FRANCE1, Hôpital Lariboisière, Neurologie, PARIS,
FRANCE2, Hôpital Saint Louis, Hématologie-Greffe, PARIS, FRANCE3, Hôpital Lariboisière, Neurologie, PARIS, FRANCE4, Hôpital Saint Louis, Hématologie-Greffe, PARIS, FRANCE5, Hôpital
Lariboisière, Neurologie, PARIS, FRANCE6

Academic Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS1,
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM2, Academic Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS3, Centre for
Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM4

Background. In paroxysmal nocturnal hemoglobinuria (PNH), cerebral venous system is the second
most frequent location of thrombosis after hepatic veins. Few data are available about PNH-related
cerebral venous thrombosis (CVT) because of the rarity of both disorders. We report characteristics
of a French cohort. Methods. The study was based on the French Society of Hematology (SFH) cohort of 465 PNH patients (1950-2005). Among reported cerebral vascular events, patients with MRI
diagnosed CVT were included. Other patients were recruited from direct contact with French Hematology Units. PNH-related CVT were compared to the 396 CVT from Lariboisière cohort (19972011). Results. Fifteen PNH patients with CVT were included between 1990 and 2012; 80% (12/15)
were women. There was no major difference in clinical and radiological CVT characteristics compared with Lariboisière cohort, except for a younger age at diagnosis in PNH patients (p<0,001).
Seven patients presented other thrombosis risk factors. Three patients had also hepatic vein thrombosis. CVT was the first manifestation of PNH in 4 patients. All patients were treated with anticoagulation therapy. One death occurred in acute stage. All surviving patients were independent
(mRS≤2) one year after. Half the patients (7/15) received a specific treatment for PNH (bone marrow transplantation or eculizumab). Recurrent thrombosis occurred despite vitamin K antagonist
in 5 of the 8 patients who did not receive specific treatment for PNH. Cases of death (7/15) were
mainly related to hepatic vein thrombosis. Conclusion. PNH remains a rare cause of CVT (0,8% of
Lariboisière). There is no special feature except the very young age of the patients. PNH should be
investigated in case of idiopathic CVT or if there is anemia and/or thrombopenia. CVT occurrence is
a turning point in the evolution of the disease. Parallel to neurological management, PNH treatment
should be proposed as soon as possible to avoid recurrent thrombosis.

BACKGROUND: There are no acute treatments specifically for intracerebral haemorrhage (ICH),
but they are being sought in randomised controlled trials (RCTs). The treatment effect sizes in ongoing and future RCTs are likely to be small, necessitating large sample sizes, so we estimated the
proportion of patients who would be eligible for recent trials of treatments specific for ICH and investigated the main influences on patients’ eligibility.
METHODS: We searched the Internet Stroke Center and the U.S. National Institutes of Health RCT
registries in February 2012 for RCTs investigating an acute treatment for ICH. We quantified the
proportions of patients who were eligible for these RCTs and whose eligibility for them could be assessed in one year (2010-11) of a prospective, community-based ICH cohort study.
RESULTS: We applied the inclusion and exclusion criteria of 17 RCTs to 166 patients with primary
or secondary ICH. The proportions of patients who were eligible for each RCT varied from 0.6%
(95% confidence interval [CI] 0.1 to 3.3) to 40.4% (95% CI 33.2 to 48.0). Fewer patients were eligible for RCTs only enrolling patients within 12 hours of ICH onset compared to RCTs with a longer time window (p=0.03), partly because patients or witnesses were able to confirm a known time
and date of onset in only 55.4% (95% CI 47.8 to 62.8). Nevertheless at least 66.9% (95% CI 59.4 to
73.6) of the cohort was not eligible for any of the six RCTs in our analysis that were ongoing at the
time of this study.
CONCLUSION: A large proportion of patients with ICH are ineligible for current RCTs, but with
modifications to RCT design these patients might be offered the prospect of a specific treatment.
Broadening eligibility criteria and increasing the time limit for enrolment seem to be the two best
strategies to do this in future RCTs.
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859 Intracerebral/subarachnoid haemorrhage and venous diseases
Assessing and improving the Intracerebral Haemorrhage (ICH) score’s predictive value for 30
day mortality
C.J. Sinclair-Wilson1
St. George’s University of London, London, UNITED KINGDOM1
Background The ICH score is a 6 point score made up of 5 variables and is designed to predict mortality at 30 days. The aim of this study was to assess the validity of the ICH scoring system at predicting 30-day mortality in a recent sample of patients with ICH, as well as to identify whether the
inclusion of high blood pressure at presentation improved the score’s accuracy. Methods Data was
gathered from the St. George’s Hospital stroke registry which contains details of 3,692 strokes from
October 2003 to July 2010 of which 314 patients had ICH. Of these, 217 patients were repatriated to
local hospitals shortly after admission, leaving 97 patients with complete follow up data for inclusion in the study. The data collected included: patient demographics, risk factors, size and location
of haemorrhage on initial brain imaging and mortality rates. The predictive value of the ICH score
and the modified score were analysed using ROC curves in SPSS version 16.0, as was statistical
analysis of patient characteristics. Meanwhile tabulation was done using Microsoft Excel 1997. Results From the sample, 28% died within 30 days. Of their presenting features systolic blood pressure
(SBP) ≥200mmHg showed the most promise as an additional variable to improve the current ICH
score. The risk of mortality within 30 days did not increase in an entirely linear fashion and had a
reduction at ICH score 4. With SBP ≥200mmHg included as a variable in the ICH score the linearity
improved. The area under the ROC curve for the original ICH score was 0.81 while the addition of
SBP ≥200mmHg in the modified score increased the area to 0.83. Conclusion - The risk of mortality
within 30 days increases with ICH score. - The current ICH score is highly predictive of mortality
within 30 days. - The incorporation of a systolic blood pressure ≥200mmHg at presentation into the
score increases its accuracy but only marginally (+2%).

860 Intracerebral/subarachnoid haemorrhage and venous diseases
Intensive BP monitoring in acute intracranial hemorrhage improves high BP detection and
HIC prognosis prediction
M. Rubiera1, D. Rodriguez-Luna2, M. Ribo3, J. Pagola4, A. Flores5, M.A. Muchada6, P. Meler7, E.
San Juan8, C.A. Molina9
Hospital Vall d´Hebron, Barcelona, SPAIN1, Hospital Vall d’Hebron, Barcelona, SPAIN2, Hospital Vall d´Hebron, Barcelona, SPAIN3, Hospital Vall d’Hebron, Barcelona, SPAIN4, Hospital Vall
d’Hebron, Barcelona, SPAIN5, Hospital Vall d’Hebron, Barcelona, SPAIN6, Hospital Vall d´Hebron,
Barcelona, SPAIN7, Hospital Vall d’Hebron, Barcelona, SPAIN8, Hospital Vall d’Hebron, Barcelona,
SPAIN9
High blood pressure(BP) is related to hematoma growth(HG), early clinical deterioration(ECD) and
poor outcome in acute intracranial hemorrhage(ICH). High BP detection is crucial for adjusting antihypertensive treatment and may influence outcomes. We aim to evaluate the efficacy of high BP
detection at different time-points as recommended by guidelines(BPg) compared with continuous
BP monitoring(BP-M).
METHODS: ICH patients <6h from symptoms onset were studied. BP evaluation and treatment according to BPg were as follows: every 15min <1sth, every 1h < 6h and every 6h < 24h. Targets were
Systolic(SBP)<180 and Mean(MBP)<130. Simultaneously, automatic non-invasive BP-M every 15
min during 24h was performed. BP-M recordings were blindly analyzed later and did not influence
management. Patients received a 24h control CT. Serial NIHSS <24h and mRS at 3mo were performed to evaluate clinical outcome.
RESULTS: 89 patients were included, 58.8% males, mean age 71.5. Mean time from symptoms:
118 min. Median NIHSS: 17(IQR 8). Mean baseline ICH vol: 28.7.
BP-M identified a significantly(p<0.05) higher number of patients with high SBP and MBP readings
than BPg, especially between 6-24 hours from symptoms onset(Figure).
According to BPg, 32(40.5%) patients received antihypertensive drugs. Among them, good SBP
control(defined by less than 3 readings>180) was achieved in 37.1% according to BPg, but only in
14.3% on BP-M. Good MBP control(<3 readings >130) was observed in 45.7% patients according
to BPg, and only in 17.1% on BP-M.
BP-M was more accurate than BPg on predicting ICH outcomes. Patients with high SBP readings on
the first 6h on BP-M had higher rate of ECD(p=0.016). High SBP in 24h on BP-M was associated
with HG(p=0.024) and poor outcome(p=0.032). BPg showed similar trends without statistical significance.
CONCLUSIONS: Intensive BP monitoring improves detection of ICH patients with poor BP control, especially beyond 6h, and increases the accuracy of HIC prognosis prediction.
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861 Intracerebral/subarachnoid haemorrhage and venous diseases
A study of patients with subarachnoid hemorrhage showing rebleeding during initial treatment at the emergency department
Y. IMAO1
Hashima city hospital, Hashima, JAPAN1
[Introduction] Rebleeding in cases of subarachnoid hemorrhage (SAH) markedly worsens the prognosis. Therefore, patients suspected to have SAH need to be carefully examined and treated. Herein,
we report cases in which rebleeding occurred during emergency treatment prior to a definitive diagnosis of SAH by cranial CT. [Subjects and Methods] The study involved 211 consecutive patients
diagnosed as having SAH at our hospital during the past 15 years. Among these patients, those who
were suspected to have developed rebleeding between their visit to our hospital and a definitive diagnosis of SAH by cranial CT were investigated. Patients with acute clinical deterioration, such as
a sudden decrease in the consciousness level and respiratory arrest were judged to have had rebleeding. [Results] 1) In all, 18 patients were considered to have developed rebleeding during emergency
treatment. 2) The reasons for the patients being transported to our hospital by emergency service
were headache and vomiting in 5 patients, impaired consciousness after headache in 6 patients and
sudden onset of impaired consciousness in 7 patients. 3) Systolic blood pressure greater than 160
mmHg just after transportation was observed in 12 patients, but none of the patients received antihypertensive treatment prior to undergoing the cranial CT. 4) The time from SAH to rebleeding
was less than 3 hours in 14 patients. 5) Radical surgery was performed in 13 patients, however, the
modified Rankin scale scores at the time of discharge were 0 to 2 in 5 patients, 4 to 6 in 13 patients.
[Conclusions] As conventionally described, rebleeding is common in patients with SAH within several hours of the first bleed and is associated with a poor prognosis. In patients strongly suspected as
having SAH based on information from the emergency service staff, it may be better to give priority
to antihypertensive treatment, sedative treatment, pain relief, etc., than to a definitive diagnosis by
cranial CT.
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862 Intracerebral/subarachnoid haemorrhage and venous diseases
Predictors of In-Hospital Mortality in Indian Patients with Intracerebral Hemorrhage: A Prospective Study
R. Bhatia1, H. Singh2, S. Singh3, M.V. Padma4, K. Prasad5, G. Kumar6, M. Tripathi7, M.B. Singh8

863 Intracerebral/subarachnoid haemorrhage and venous diseases
Ultrasound Perfusion Imaging After Aneurysmal Subarachnoid Hemorrhage (PSAB)
G. Seidel1, B. Fischer2, D. Kücken3

Department of Neurology, AK Nord - Heidberg, Hamburg, GERMANY1, Department of NeuAll India Institute of Medical Sciences, New Delhi, INDIA1, All India Institute of Medical Scienc- rology, AK Nord - Heidberg, Hamburg, GERMANY2, Department of Neurology, AK Nord - Heides, New Delhi, INDIA2, All India Institute of Medical Sciences, New Delhi, INDIA3, All India Insti- berg, Hamburg, GERMANY3
tute of Medical Sciences, New Delhi, INDIA4, All India Institute of Medical Sciences, New Delhi,
INDIA5, All India Institute of Medical Sciences, New Delhi, INDIA6, All India Institute of Medical
Aim: Spasms after subarachnoid hemorrhage (SAH) are a major complication of the disease. ClinSciences, New Delhi, INDIA7, All India Institute of Medical Sciences, New Delhi, INDIA8
ical symptoms (DCI = delayed cerebral ischemia) and transcranial Doppler (TCD) detection of
spasms are often not clearly related. Currently there is no method available for predicting DCI with
Background
high accuracy. Recent studies using perfusion CT show a correlation between perfusion abnormaliIntracerebral hemorrhage (ICH) is associated with high mortality and morbidity. We aimed to study ties and the development of DCI. In our prospective monocentric ongoing trial we use perfusionsofactors associated with in-hospital mortality in patients with intracerebral hemorrhage and observe
nography to predict DCI.
the disability status of patients (using modified Rankin scale) at the time of discharge.
Methods: Consecutive SAH patients were prospectively investigated in 2-day intervals within the
Methods
first 13 days after SAH. Conventional TCD, contrast agent based real-time perfusion-sonograPatients with acute hypertensive ICH were enrolled prospectively. All patients were evaluated for
phy (UPI = ultrasound perfusion imaging), and clinical course (NIHSS) were assessed. We used a
detailed clinical, biochemical and CT findings. Primary outcome was defined as either death or sur- Philips iU22 system: axial investigation plane, 10 cm investigation depth, 2.4 ml of SonoVue™, revival within the hospital. mRS at discharge was noted.
plenishment kinetics, off-line analysis [QLAB™]: perfusion parameters A and beta in 4 defined ROI
Results
as well as qualitative image analysis. At least weekly a cranial CT was performed.
Among a total of 214 patients(193 supratentorial and 21 infratentorial), 70 (32.7%) patients died
Results: The study started in January 2012. Up to date (12/2012) 18 SAH patients were included in
and 144 (67.3%) survived during the hospital stay. On bivariate analysis, low GCS (Glasgow coma
the study (13 women, mean age: 57.4 years [median 56.5]), median Hunt and Hess score: 1.5). In
scale), ventilatory assistance, higher baseline hematoma volume, midline shift, hydrocephalous
7 cases (38.8%) transtemporal acoustic bone window was not sufficient. Brain infarction was diagand intraventricular extension of hematoma were associated with mortality. ICH-GS (intracerebral
nosed in five of the 11 patients with sufficient acoustic bone window. UPI showed a complete perfuhemorrhage grading scale and ICH (intracerebral hemorrhage score) scores were also statistically
sion deficit in the area of infarction in 3 of the 5 patients. For the detection of infarction sensitivity,
higher in patients who died (p<0.0001). 95 (44.6%) patients underwent a neurosurgical intervention specificity, positive and negative predictive values of perfusion deficit, TCD-spasm and a combinawith hematoma evacuation in 49 (22.9%) and external ventricular drainage (EVD) in 46 (21.5%).
tion of perfusion deficit or spasm were: 0.6, 0.8, 1.0 / 1.0, 0.83, 0.83 / 1.0, 0.8, 0.83 / 0.75, 0.83, 1.0.
66 (45.8%) patients among survivors underwent an intervention compared with 29 (41.4%) among
Conclusions: First results of our prospective ongoing trial showed that UPI enables direct visualizathe group which died (p=0.54, OR 0.83,95%CI 0.46-1.48), with hematoma evacuation in 37 (56.1%) tion of cerebral infarction after SAH in the early stages at the patient`s bedside. Highest sensitivity
and 12 (41.4%) respectively (p=0.18, OR 0.55, 95% CI 0.22-1.34). Independent predictors of morfor the detection of infarction was achieved by a combination of UPI and TCD (ClinicalTrials.gov
tality included a higher baseline hematoma volume (p=0.04 OR 1.01, 95%CI 1.00-1.02), lower
ID: NCT01537263).
GCS (p=0.01 OR 2.57, 95%CI 1.25-5.29), intraventricular extension of hematoma (p=0.007 OR
2.66, 95%CI 1.26-5.56) and ventilatory requirement (p<0.0001 OR 8.34, 95%CI 2.75-25.38).
Among survivors (n= 144), most were disabled { mRS 0-3, 7(4.8%) and mRS 4-5, 137(95.13%) }
at discharge.
Conclusions
Low GCS, higher baseline ICH volume, presence of IVH and need for ventilatory assistance are independent predictors of mortality. Most of the patients at discharge were disabled. Surgery did not
improve mortality or outcome.
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867 Intracerebral/subarachnoid haemorrhage and venous diseases
DIFFERENTIAL MODULATION OF THE CELLULAR IMMUNE SYSTEM IN SPONTANEOUS INTRACEREBRAL HEMORRHAGE
S. Illanes1, F. Vial2, V. Simon3, J. Gajardo4, V. Díaz5, P. Congett6
Instituto de Ciencias, Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE1, Instituto
de Ciencias, Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE2, Instituto de Ciencias,
Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE3, Clínica Dávila. Universidad de los
Andes, Santiago, CHILE4, Hospital Clínico Universidad de Chile, Santiago, CHILE5, Instituto de
Ciencias, Universidad del Desarrollo-Clínica Alemana, Santiago, CHILE6
Background and Purpose:
Intracerebral hemorrhage (ICH) accounts for 15-25% of acute stroke, and is associated with high
mortality and morbidity rates. Experimental studies have identified a number of immunological factors that are involved in the pathophysiology of ICH, including leukocyte brain infiltration, initiation of the complement cascade and microglial activation. Our objective was to analyze peripheral immune cell response and lymphocytes subpopulation in blood in a prospective cohort of ICH
patients.
Methods:
Differential blood leukocyte counting was performed and lymphocyte subpopulations were further
characterized by flow cytometry in blood 24h, 3d and 7d after the ICH presentation. We compared
absolute numbers of helper T cells (CD3+CD4+), cytotoxic T cells (CD3+CD8+), B cells (CD19+),
regulatory T cells (CD4+CD25+Foxp3+), Natural Killer cells (CD3+CD16+CD56+) and the percentage of regulatory T cells within the CD4+ population in blood in patients with large hematoma
volume (>25ml) versus small hemorrhage size (<25ml) and presence of intraventricular bleeding
versus patients without blood in cerebral ventricles.
Results:
16 patients completed the study. Patients with large hematoma volume had a bigger leucocytes number 24h, 3d and 7d after ICH presentation compared with small hematoma volume patients (ANOVA p<0.04) with a significant increase regulatory T cells number (ANOVA p=0.03) and a bigger
proportion of infections during the first seven days of follow up (X2 p<0.01). Patient with ICH + intraventricular bleeding had a smaller leucocyte number count 24h, 3d and 7d after ICH presentation
compared with patients without blood in the cerebral ventricles (ANOVA p<0.001) and a significant
increase regulatory T cells number (ANOVA p=0.03)
Conclusion:
Hemorrhage size is a major determinant of post-stroke systemic immune modulation while the presence of intracerebral bleeding determines a profound immunosuppresion. Hematoma size associates
with more infections.
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868 Intracerebral/subarachnoid haemorrhage and venous diseases
Intra- and Extracranial Atherosclerotic Disease in Acute Spontaneous Intracerebral Hemorrhage
S. Sato1, T. Uehara2, M. Hayakawa3, K. Nagatsuka4, K. Minematsu5, K. Toyoda6

869 Intracerebral/subarachnoid haemorrhage and venous diseases
Adrenomedullin levels predict mortality in patients with subarachnoidal hemorrhage
C. Soriano-Tárraga1, E. Cuadrado-Godia2, A. Ois3, E. Giralt-Steinhauer4, J. Jimenez-Conde5, E.
Vivas6, T. Solá7, M. Gracia-Arnillas8, J. Roquer9

Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center,
Suita, JAPAN1, Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular
Center, Suita, JAPAN2, Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Suita, JAPAN3, Department of Neurology, National Cerebral and Cardiovascular Center, Suita, Japan, Suita, JAPAN4, Department of Cerebrovascular Medicine, National Cerebral and
Cardiovascular Center, Suita, JAPAN5, Department of Cerebrovascular Medicine, National Cerebral
and Cardiovascular Center, Suita, JAPAN6

Neurovascular Research Group (NEUVAS). IMIM - Hospital del Mar, Barcelona, SPAIN1,
Stroke Unit. Neurology Department. Neurovascular Research Group (NEUVAS). IMIM - Hospital
del Mar, Barcelona, SPAIN2, Stroke Unit. Neurology Department. Neurovascular Research Group
(NEUVAS). IMIM - Hospital del Mar, Barcelona, SPAIN3, Stroke Unit. Neurology Department.
Neurovascular Research Group (NEUVAS). IMIM - Hospital del Mar, Barcelona, SPAIN4, Stroke
Unit. Neurology Department. Neurovascular Research Group (NEUVAS). IMIM - Hospital del Mar,
Barcelona, SPAIN5, Neurology Department. Neurovascular Research Group (NEUVAS). IMIM
- Hospital del Mar, Barcelona, SPAIN6, Neurology Department. Neurovascular Research Group
(NEUVAS). IMIM - Hospital del Mar, Barcelona, SPAIN7, Intensive Care Medicine Service, Hospital del Mar, Barcelona, SPAIN8, Neurology Department. Neurovascular Research Group (NEUVAS). IMIM - Hospital del Mar, Barcelona, SPAIN9

Background: There are few available evidences regarding intracranial atherosclerotic disease
(ICAD) and extracranial atherosclerotic disease (ECAD) of patients with acute spontaneous intracerebral hemorrhage (ICH). The purpose of our study was to elucidate the prevalence and the factors
that correlate with ICAD and ECAD in ICH patients.
Methods: A total of 274 patients with acute spontaneous ICH were enrolled. ICAD and ECAD
(moderate to severe stenosis or occlusion) were mainly assessed by intracranial magnetic resonance
angiography and carotid duplex sonography, respectively.
Results: Fifty-one patients (19%) had ICAD or ECAD; 32 had ICAD and 21 had ECAD. On multivariable analyses, age (OR, 1.52; 95% CI, 1.06-2.28 for every 10 years), monocyte count (OR, 1.37;
95% CI, 1.02-1.87 for every 100 /mm3), hemoglobin A1c (OR, 2.25; 95% CI, 1.08-5.15 for every
1%), and levels of low-density lipoprotein cholesterol (OR, 1.23; 95% CI, 1.08-1.42 for every 10
mg/dL) were independently associated with ICAD. Age (OR, 2.20; 95% CI, 1.20-4.38 for 10 years)
and dyslipidemia (OR, 3.95; 95% CI, 1.01-15.97) were independently associated with ECAD.
Conclusion: ICAD and ECAD were detected in approximately one-fifths of patients with spontaneous ICH. Age and dyslipidemia (or lipid profile) were associated both with ICAD and ECAD.
Monocyte count and hemoglobin A1c were associated with ICAD. The present findings may have
practical implication for selecting patients with ICH who should be examined for ICAD and ECAD.

Background: Adrenomedullin (ADM) is a multifunctional 52-amino acid peptide hormone originated primarily in endothelial cells which expression increases in cellular stress. It might contribute to
maintain circulatory homeostasis by promoting vasorelaxation, natriuresis and cardiac outputs and
may be a protective factor for blood vessels by counteracting vascular damage. ADM is difficult
to measure in plasma because it is rapidly cleared from the circulation. Recently, the more stable
midregional fragment of pro-ADM (MR-proADM) has been identified. MR-proADM is a powerful
predictor of adverse outcome in patients with acute myocardial infarction. Its usefulness in cerebrovascular pathology has yet not been proved.
The aim of our study was to describe MR-proADM levels in patients with severe subarachnoidal
hemorrhage (SAH) and to analyze its capability to predict mortality.
Methodology: Prospective cohort of 57 patients admitted to a tertiary Hospital in Barcelona with
the diagnosis of SAH fisher III-IV from 2010 to 2012. The end point was 90-day mortality. MRproADM levels were measured in EDTA plasma. The MR-proADM was detected using a novel automated immunofluorescent assay (Thermo Scientific BRAHMS MR-proADM KRYPTOR Immunoassay, Germany). The samples were analyzed in duplicate and in a single batch.
Results: Mean age was 56 (SD: 16.8) years. 90-day mortality rate was 33.3% (n=19). Median MRproADM was 0.68 nmol/l q1-q3 0.51-0.91 (mean 0.81, SD 0.47). MR-proADM levels were associated to 90-day mortality in univariate analysis p=0.01; 0.61 nmol/l (0.48-0.73) vs. 0.85 nmol/l (0.661.44). Mortality rate in each quartile was (q1=11.1%, q2=30.8%, q3=33.3% q4=64.3%;p=0.018).
MR-proADM levels were independently associated with 90-day mortality in multivariate analysis
adjusted by age, sex, and initial Glasgow score (OR 3.77, 95% IC: 1.51-9.40, p=0.004).
Conclusions. MR-proADM levels might be helpful predictors of mortality in patients with severe
SAH.
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Hydrocephalus in cerebral venous thrombosis
S.M. Zuurbier1, R. van den Berg2, C.B. Majoie3, J. Stam4, J.M. Coutinho5

871 Intracerebral/subarachnoid haemorrhage and venous diseases
Ischemic brain lesions in intracerebral hemorrhage: Characteristics and Outcome.
B. Volbers1, W. Willfarth2, S. Schwab3, M. Dietzel4, A. Doerfler5, D. Staykov6

Academic Medical Centre, Amsterdam, THE NETHERLANDS1, Academic Medical Centre,
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHERLANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4, Academic Medical Centre, Amsterdam, THE NETHERLANDS5

University of Erlangen-Nuremberg, Erlangen, GERMANY1, University of Erlangen-Nuremberg,
Erlangen, GERMANY2, University of Erlangen-Nuremberg, Erlangen, GERMANY3, University of
Erlangen-Nuremberg, Erlangen, GERMANY4, University of Erlangen-Nuremberg, Erlangen, GERMANY5, University of Erlangen-Nuremberg, Erlangen, GERMANY6

Background. Hydrocephalus is a rare complication of cerebral venous thrombosis (CVT). Reported
incidences range from 0.2 to 6.6%. Detailed studies of hydrocephalus in CVT have never been published.
Methods. We identified all CVT patients treated in our hospital between 2000 and 2010 who developed hydrocephalus in the course of the disease. All cerebral imaging results were reviewed by
a board-certified neuroradiologist. Hydrocephalus was defined as a relative bicaudate index (BCI)
above the 95th percentile for age and/or a radial width of the temporal horn (rWTH) of the lateral
ventricle > 5 mm. Patients with hydrocephalus attributable to conditions other than CVT were excluded.
Results. 21 of a total of 99 CVT patients had hydrocephalus. Six patients were excluded, thus 15 patients had hydrocephalus caused by CVT. Compared to patients without hydrocephalus, those with
hydrocephalus were younger (27 vs. 39 years, p=0.12), more often had focal deficits (87 vs. 46%,
p=0.01) and were more frequently comatose (47 vs. 15%, p=0.006). Both thrombosis of the straight
sinus (67 vs. 24%, p=0.001) and thrombosis of the deep cerebral veins (67 vs. 9%, p<0.001) occurred more often in patients with hydrocephalus. At follow-up, patients with hydrocephalus less often had completely recovered (mRS 0-1, 33 vs. 64%, p=0.01) and had a higher mortality (33 vs. 8%,
p=0.007).
Conclusion. In our series, hydrocephalus more frequently complicated CVT than expected. The development of hydrocephalus is associated with focal neurologic deficits, with thrombosis of the deep
cerebral venous system, and with a worse clinical outcome.

Background: Recently, additional perihematomal ischemic brain lesions (IBL) have been reported
in spontaneous intracerebral hemorrhage (sICH) as well as distant IBL (distinct from hematoma,
dIBL). Etiological factors and prognostic relevance are poorly understood. Among others, aggressive blood pressure reductions, active vasculopathy and amyloidangiopathy are discussed as relevant
underlying mechanisms. An association with worse functional outcome is presumed. Aim of the
present study was to evaluate possible etiological and prognostic factors of additional IBL in ICH.
Methods: 27 patients with supratentorial sICH admitted between 2009 and 2010 who received magnetic resonance imaging (MRI) within 14 days after symptom onset were identified retrospectively
from our institutional ICH database. Axial T2 weighted fluid-attenuated inversion recovery (FLAIR)
sequence, T2* weighted gradient recalled echo (GRE) sequence and EPI diffusion weighted images
(DWI) were evaluated concerning ischemic lesions, microangiopathy and amyloidangiopathy. ICH
volume was measured on computed tomography scans at admission. Clinical characteristics were
obtained from patient records.
Results: Mean age was 68(44-88) years, mean ICH volume was 22.6+/-14.5ml. 6 patients had additional intraventricular hemorrhage (IVH). All patients had a history of hypertension. Patients with
perihematomal IBL (pIBL) showed a trend towards higher ICH-volumes at admission (p=0.05).
Patients with dIBL received MRI later than patients without dIBL (p=0.03) and showed a trend towards a higher prevalence of coronary heart disease (p=0.07). After adjusting for ICH volume and
presence of IVH, patients with dIBL showed a trend towards a higher modified Rankin scale at discharge (p=0.1).
Conclusion: Additional dIBL at ICH seem to be associated with a worse outcome at discharge compared to pIBL. Vasculopathy and time might play a role for dIBL, ICH volume for pIBL. Larger cohorts and further studies are needed.

806 Scientific Programme

London, United Kingdom 2013
872 Intracerebral/subarachnoid haemorrhage and venous diseases
Predictors of Hematoma Volume in Primary Infratentorial Intracerebral Hemorrhage
G.F. Falcone1, H.B. Brouwers2, A. Biffi3, C.D. Anderson4, T.W.K. Battey5, A.M. Ayres6, A. Vashkevich7, K. Schwab8, N.S. Rost9, J.N. Goldstein10, A. Viswanathan11, S.M. Greenberg12, J. Rosand13
Massachusetts General Hospital, Boston, USA1, Massachusetts General Hospital, Boston, USA2,
Massachusetts General Hospital, Boston, 3, Massachusetts General Hospital, Boston, USA4, Massachusetts General Hospital, Boston, USA5, Massachusetts General Hospital, Boston, USA6, Massachusetts General Hospital, Boston, USA7, Massachusetts General Hospital, Boston, USA8, Massachusetts General Hospital, Boston, USA9,
Massachusetts General Hospital, Boston, USA10, Massachusetts General Hospital, Boston, USA11,
Massachusetts General Hospital, Boston, USA12, Massachusetts General Hospital, Boston, USA13
Background: Despite extensive studies of supratentorial intracerebral hemorrhage (ICH) volume,
limited data are available on determinants of hematoma volume in infratentorial ICH. We therefore
aimed to identify predictors of infratentorial ICH volume, and to determine whether location-specificity exists when comparing cerebellar to brainstem ICH.
Methods: Retrospective analysis of consecutive infratentorial ICH cases prospectively enrolled in
a single-center study. ICH volume was measured on the CT scan obtained upon admission using
computer-assisted volumetric analysis. Linear regression was utilized to identify determinants of
log-transformed ICH volume, and logistic regression to evaluate their role in surgical evacuation
and 90-day mortality. Model building: age and sex were included in all models; covariates with
p<0.2 in univariate analysis were included in the model and backward-eliminated to p<0.1; collinear
factors were removed when appropriate.
Results: A total of 139 cases, 95 cerebellar and 44 brainstem ICH, were included in the study (Table
1). In univariate analysis predictors of infratentorial ICH volume were diabetes (p=0.05), warfarin
use (p=0.02), admission international normalized ratio (p=0.02) and statin use (p=0.04). In multivariate analyses (Table 2) warfarin use was associated with an 86% increase in ICH volume (beta=0.86,
standard error=0.29, p=0.003), and statins with a 69% decrease (beta=-69, standard error=0.26,
p=0.008). Among cerebellar ICH subjects, those on warfarin were 5 times more likely to undergo
surgical evacuation (OR=4.80, 95% confidence interval 1.63-14.16, p=0.005). Among nonsurgical
cases of cerebellar ICH, treatment with statins was associated with a 67% reduction in 90-day mortality (OR=0.23, 95% confidence interval 0.05-0.99, p=0.05).
Conclusions: Warfarin exposure increases ICH volume in infratentorial ICH. Further studies will be
necessary to confirm the inverse relation observed between statins and volume.
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The Clinical Features of cerebral vein and sinus thrombosis in Chinese elderly patients
H. Y. Ding1, J. Jiang2, Q. Dong3
Department of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA1, Laboratory of pharmacology, Aichi Medical University, Nagoya, JAPAN2, Department of Neurology,
Huashan Hospital, Fudan University, Shanghai, CHINA3
Background: Cerebral vein and sinus thrombosis (CVST) predominates in young and middle-aged
adults, as the increasing aging of the world population, the clinical features of CVST in elderly patients should draw our attention to. Methods: During past nine years，82 cases of CVST were diagnosed in Huashan Hospital. All the medical records, including sex, age, clinical manifestations,
findings of imaging, treatment and prognosis were analyzed retrospectively. Patients were divided
two groups according to age, young(<50 years) and elderly(≥50 years) age groups then analyzed
the differences of features and prognosis between two groups. Results: Total 82 cases(52 men，30
women) mean age was 36.3±14.4 years（8-73 years）, 14 cases(17.1%) were aged≥50 years. There
were no differences between the elderly and young groups concerning gender and causes. Presentation as an isolated intracranial hypertension syndrome such as headache was less frequent in elderly
patients(57.1% vs 89.7%, P <0.01), whereas local neurological injury signs such as hemiplegia was
higher in elderly patients(78.6% vs 41.2%, P<0.05). There were no differences about depressed consciousness and mental status changes between two groups. There were higher occurrence of dural
arteriovenous fistula(DAVF) accompanying with CVST in elderly group(21.4% vs 1.4%, P <0.01).
There were no differences about the prognosis between two groups, however, the prognosis of patients who had cerebral parenchyma damages were worse than that of patients with no parenchyma
damages(P <0.05, modified Rankin scake≤2 indicated prognosis was good). Conclusion: Elderly patients of CVST have the characteristics of less headache and higher local neurological injury symptoms and more frequently accompanying with DAVF. The prognosis is worse in patients with brain
parenchyma damages. 【Key words】 elderly patients ; cerebral vein and sinus thrombosis; clinical
features

Fig1，2 Male, 54 years old, DSA indicated left transverse sinus(TS) had DAVF, accompanying
with superior sagittal sinus and bilateral TS thrombosis.
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POLYARTERITIS NODOSA IN ASSOCIATION WITH SUBARACHNOID HAEMORRHAGE : A CASE REPORT
J.C. LACOUR1, S. RICHARD2, L. HUMBERTJEAN3, A.L. DERELLE4, R. ANXIONNAT5, X.
DUCROCQ6
Service de Neurologie Bâtiment JEAN LEPOIRE, NANCY, FRANCE1, Service de Neurologie
Bâtiment Jean LEPOIRE, NANCY, FRANCE2, Service de Neurologie Bâtiment Jean LEPOIRE,
NANCY, FRANCE3, Service de Neuroradiologie Bâtiment Jean LEPOIRE, NANCY, FRANCE4,
Service de Neuroradiologie Bâtiment Jean LEPOIRE, NANCY, FRANCE5, Service de Neurologie
Bâtiment Jean LEPOIRE, NANCY, FRANCE6
BACKGROUND :
Polyarteritis Nodosa is a rare systemic necrotising vasculitis of the medium size arteries that leads
to aneurysms in various tissues. The central nervous system is sometimes involved but subarachnoid haemorrhage from ruptured aneurysm is extremely rare. We report a new case with perimesencephalic haemorrhage with an anterior spinal artery aneurysm.
CASE REPORT :
A 27 year-old man was admitted to our department complaining of sudden onset of lateral cervical
pain and headache. He had previously experienced HTA, fugax amaurosis, livedo with subcutaneous nodules, abdominal pain with urinary incontinence and weight loss. On admission, he appeared
slight disorientated with Glasgow Scale Score of 13. Head CT and MRI revealed a moderate perimesencephalic subarachnoid haemorrhage without hydrocephalus. Subsequent conventional angiography found an aneurysm on the anterior spinal artery with a dissecting aneurysm of the dominant
left vertebral artery, another distal fusiform aneurysm of the parietal branch of the left middle cerebral artery and several irregularities of the both external carotid arteries suggesting a diffuse vasculitis. In laboratory findings, erythrocyte sedimentation ratio was increased to 67 mm/h with 38 mg/l
CRP but serum tiers of ANA were all negative. Biopsy of a temporal artery failed but a subsequent
skin analysis confirmed a diffuse leucoclasic vasculitis consistent with Polyarteritis Nodosa. We administered methylprednisolone 1000 mg day intravenously for 3 days, then prednisolone 60 mg day
orally and the clinical status plainly improved with conservative therapy.
DISCUSSION :
Aneurysm associated with Polyarteritis Nodosa are common findings in visceral arteries and allowed the diagnosis. However, intracranial aneurysms are extremely rare with few cases reported in
the literature. Thus, it seems to occur more frequently in the posterior circulation and as multiple lesions compared with saccular aneurysms.Optimal management remains controversial but neurosurgical treatment seems not always necessary.
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Clinical predictors of pituitary dysfunction after subarachnoid haemorrhage
L. Khajeh1, K Blijdorp2, M.H. Heijenbrok-Kal3, H.J.G. van den Berg-Emons4, S.J.C.M.M. Neggers5, G.M. Ribbers6, D.W.J. Dippel7, F. van Kooten8
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Effects of Intraventricular Fibrinolysis on Cerebral Perfusion and Metabolism after Severe
Intraventricular Hemorrhage.
J.B. Kuramatsu1, S. Gerner2, S. Staykov3, I. Eyüpoglu4, S.P. Kloska5, S. Schwab6, H.B. Huttner7

Erasmus university medical center, Rotterdam, THE NETHERLANDS1, Erasmus university
medical center, Rotterdam, THE NETHERLANDS2, Erasmus university medical center and Rijndam Rehabilitation Center, Rotterdam, THE NETHERLANDS3, Erasmus university medical center
and Rijndam Rehabilitation Center, Rotterdam, THE NETHERLANDS4, Erasmus university medical center, Rotterdam, THE NETHERLANDS5, Erasmus university medical center and Rijndam
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Department of Neurology, University Hospital Erlangen-Nuremberg, Erlangen, GERMANY1, Department of Neurology, University Hospital Erlangen-Nuremberg, Erlangen, GERMANY2, Department of Neurology, University Hospital Erlangen-Nuremberg, Erlangen, GERMANY3,
Departmernt of Neurosurgery, University Hospital Erlangen-Nuremberg, Erlangen, GERMANY4,
Department of Neuroradiology, University Hospital Erlangen-Nuremberg, Erlangen, GERMANY5,
Department of Neurology, University Hospital Erlangen-Nuremberg, Erlangen, GERMANY6, Department of Neurology, University Hospital Erlangen-Nuremberg, Erlangen, GERMANY7

INTRODUCTION: Intraventricular hemorrhage(IVH) is an established predictor of poorer outBackground
come in subarachnoid- and intracerebral- hemorrhage. Though, limited knowledge exists regarding
Pituitary dysfunction (PD) after aneurysmal subarachnloid haemorrhage (SAH) has been reported in the pathophysiologic mechanisms that may lead to cerebral injury and poorer outcome. This is the
a few case series. The cause of PD after SAH is unknown. Our aim was to describe the occurrence
first report presenting in vivo data on cerebral blood flow and brain tissue metabolism during the
of hypopituitarism shortly after SAH and to identify clinical risk factors for development of PD after occurrence of IVH and after intraventricular fibrinolysis (IVF). METHODS: A 78-year-old womSAH.
an with severe subarachnoid hemorrhage(SAH), Hunt&Hess grade 3, modified Fisher Scale 4, was
Methods
admitted to our neuro-critical-care unit. Within the first 24 hours an extraventricular drainage was
This study was a single center prospective cohort study. We asked consecutive patients with aneuplaced and a left-sided MCA aneurysm was coiled. After obtaining informed consent, the patient
rysmal SAH who survived the acute phase of SAH to participate. We excluded patients with prereceived invasive multimodal neuromonitoring, consisting of a cerebral blood flow (CBF)- and mivious PD or any medical condition that might interfere with the assessment of endocrine function.
crodialysis-probe placed into ipsilateral frontal white matter. RESULTS: Within 8 hours after probe
We collected clinical parameters of all patients. A team of endocrinologists performed a fasting state placement we observed a significant drop of CBF (CBF≤20 ml/100g/min) and increased L/P-raendocrine evaluation, including dynamic test for growth hormone function. We compared clinical
tio without significant changes in cerebral perfusion- or intracranial-pressure. Imaging revealed a
characteristics of SAH patients between endocrine deficient and non-deficient patients using stanre-hemorrhage into the ventricular system with blockage of the foramina of Monro and acute hydrodard statistical methods.
cephalus. Consequently, therapeutic IVF was undertaken with 1 mg of rtPA which lead to sufficient
Results
clot resolution. After IVF we documented profound changes (∆CBF>20 ml/100g/min) in CBF and
We included 84 patients with a mean age of 55.8 (SD 11.9), of which 28 (33%) were men, 32 (42%) microdialysis parameters (L/P ratio:R^2=.739) leading to normalization of cerebral perfusion and
had hypertension (HT), 19 (23%) had hydrocephalus (HC) on admittance and, 12 (14%) developed
metabolism. CONCLUSIONS: This is the first report on IVH and its potential mechanisms that may
HC and 14 (15.5%) developed delayed cerebral ischemia (DCI). The mean time elapsed to endocontribute to secondary injury in the human brain. A decrease of cerebral blood flow and disturbance
crine evaluation was 32 days (SD 32). Thirty-three patients (38.8%) had PD in one or more axes.
of cerebral metabolism was documented during the occurrence of IVH, supporting existing hypothThese consisted of gonadotropin deficiency in 29 (34.1%), growth hormone deficiency in 6 (7.1%), eses of global impairment. Moreover, we could document profound treatment effects of IVF leading
thyroid stimulating hormone deficiency in 2 (2.4%) and corticotrophin deficiency in 1 (1.2%). PD
to a restored CBF and a stable aerobic metabolism in the investigated brain tissue.
was associated with HT (p< 0.028), HC(p< 0.026) and DCI (p<0.035). In a multivariable analysis
adjusting for age, sex, HT and DCI, HC remained associated with PD (OR 2.81, p<0.028)
Conclusion
A large proportion of patients has PD after SAH. Hydrocephalus is independently associated with
pituitary dysfunction. It remains unclear whether pituitary dysfunction is a permanent or temporary
phenomenon. We are currently conducting a long-term follow-up study to answer this question.
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CEREBRAL VENOUS SINUS THROMBOSIS IN QATAR. CLINICAL PRESENTATION,
RISK FACTORS AND MANAGEMENT
A. AKHTAR1, S. KAMRAN2, G. MELIKYAN3, A. D’SOUZA4, Y. OSMAN5, Y. ZAKARIA6, A.
SHEHAB7, F. IBRAHIM8, D. DELEU9
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Identification of potential kidney and liver donors among deceased intracerebral hemorrhage
patients
T. Sairanen1, A. Koivisto2, A.-M. Koivusalo3, S. Mustanoja4, A. Meretoja5, J. Putaala6, D. Strbian7,
M. Kaste8, H. Isoniemi9, T. Tatlisumak10
Helsinki ICH Study
Department of Neurology, HUCH, Helsinki, FINLAND1, Department of Neurology, HUCH,
Helsinki, FINLAND2, Intensive care unit, HUCH, Helsinki, FINLAND3, Department of Neurology,
HUCH, Helainki, FINLAND4, Department of Neurology, HUCH, Helsinki, FINLAND5, Department of Neurology, HUCH, Helsinki, FINLAND6, Department of Neurology, HUCH, Helsinki,
FINLAND7, Department of Neurology, HUCH, Helsinki, FINLAND8, Department of Neurology,
HUCH, Helsinki, FINLAND9,Department of Neurology, HUCH, Helsinki, FINLAND10

Background
Patients with intracerebral hemorrhage (ICH) have a high acute death rate, but they rarely become
organ donors. Our multiprofessional study team developed an algorithm to identify potential kidney
and liver donors among ICH patients that at present are missed.
BACKGROUND:
Methods
To analyze the clinical presentations, causes, treatment and prognosis of cerebral venous sinus
We studied retrospectively patient charts of consecutive ICH patients treated between 2005 and
thrombosis (CVST) treated in a tertiary care hospital in Qatar.
2010. All ICH patients who died within 14 days of onset were assessed to find out the number of paMETHODS:
tients who did not have contraindications for kidney or liver donation.
A retrospective analysis of patients with CVST treated at Hamad Medical Corporation from January Results
2000 to October 2012. All patients underwent investigations and neuro-imaging. We recorded the
Of the total 1013 ICH patients, 254 (25%) died within 14 days. Only 8 became actual organ donors.
demographic, etiologic, clinical, radiologic, treatment and prognostic features.
We identified additional 9 patients suitable for kidney donation, 11 for liver, and 31 for both. These
RESULTS:
51 patients did not differ from the actual donors with the exception of smaller ICH lesion mean
Sixty-four patients identified, with M:F ratio of 1.6:1. Clinical presentations were headache (100%), of 33.7 (33.2) vs. 89.4 (84.6) mL. In most cases (96.1%), Do-Not-Resuscitate (DNR) orders were
vomiting (90%), papilloedema (60%), seizures (44%), and focal neurologic signs (22%). Loss of
issued early leading to refrainment from ICU care. Compared with other patients who deceased
consciousness found in 22%, while 14% were intubated during hospitalization. Most common etiwithin 14 days (n=195) the potential donors were younger (mean 60.3 vs. 73.3 years) and had less
ology was Factor V Leiden deficiency in 11%, followed by Lupus Anticoagulant Ab deficiency and
often previous history of hypertension (51% vs. 71.3%; p=0.006), coronary artery disease(2.1% vs.
high homocysteine in 9.3%, and oral contraceptive pills in 7.8%. No cause was found in 37.5%,
20.9%; p0=0.002), and atrial fibrillation (10.4% vs. 26.9%; p=0.015). The potential donors could
while 61% presented in summer months (April-September). Transverse sinus occluded in 78%, suhave been differentiated from all ICH patients who survived (n=558) through out the study period
perior saggital 73.5%, sigmoid 69%, straight 28%, and internal jugular vein occlusion in 47%. Six
by their male preponderance (54.1% vs. 70.6%; p=0.02), severe hemorrhagic strokes i.e. NIHSS of
(9.4%) had deep venous sinus (DVS) thrombosis, while cortical vein thrombosis found in 22%. Pure 24 (vs. 8.6) and GCS mean below 8 (vs. 13.7) in addition to frequently finding midline shift and ininfarction found in 15 (23.5%), while hemorrhagic infarction in 25% and pure intraparenchymal
traventricular extension of the hemorrhage on the admission head scan (p<0.0001 all).
bleed in 12.5%. Five (7.8%) had associated subarachnoid bleed (SAH), one subdural and another
Conclusion
one intraventricular bleed. Seven (11%) had hydrocephalus. Treatment with warfarin was given to
A fair number of ICH patients could potentially become organ donors if in-hospital practices were
92%, and 36% improved within 4-12 weeks. Three died during hospitalization, two with SAH, and
reorganized. Success asks for written institutional guidelines for organ transplantation screening and
third with DVS occlusion. At three months 41% had complete, 36% had partial recanalization; while training of the whole acute stroke team to reduce the number of missed organ donations
24% had no repeat imaging. Sixty-one (95%) were asymptomatic at 3 months.
CONCLUSION:
Predominant male gender, presentation in summer months, transverse sinus involvement and associated SAH seems more common in our study. Outcome was favorable in 95%, with 77% had complete or partial recanalization.
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Early Mortality after Intracerebral Heamorrhage – anything new?
L. Bentsen1, H. Christensen2
Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1, Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK2
Background:
Intracerebral heamorrhage (ICH) remains the most devastating presentation of stroke.
The purpose of this analysis was to investigate if risk factors including use of vitamin K-antagonists
(VKA) and early mortality after ICH had changed during the last decade.
Methods
The analysis was based on two unselected patient cohorts, respectively from 1998-2001 (N=206)
and 2009-2010 (N=83) from a single centre with implemetation of ultraearly imaging and continous
monitoring in 1998 and a well-defined catchments area. We compared 7-days mortality, risk factors
and antithrombotics (anti-platelets and VKA).
Results
7-days mortality is almost identical in the two cohorts, 29.6%-29.3% (p=0.961). A significant decrease in use of antiplatelets (33.3 % vs. 14.7 %), (p<0.003), corresponding to an increase in use
of VKA was observed (4.1 % vs. 22.4 %), (p<0.001). No change was observed in antihypertensive
medication, smoking, alcohol abuse or other risk factors.
Conclusion
This analysis reports unchanged mortality rates after ICH, with a consistent level of app. 30 %, the
majority dying within the first 7 days. The increased use of VKA most likely reflects the treatment
trend in atrial fibrillation. ICH in relation to VKA is expected to have the worst prognosis, in spite of
this the mortality rate remained unchanged.
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Analysis of microbleed signals on MRI T2* imaging in patients with moyamoya disease and
brain hemorrhage: a case-control study with patients having brain hemorrhage not associated
with moyamoya disease
E. Tabata1, M. Yasaka2, Y. Wakugawa3, M. Komori4, Kohta Mori5, Y. Tsurusaki6, K. Kokuba7, Y.
Sambongi8, K. Maeda9, T. Tsumoto10, S. Nagata11, Y. Okada12
Department of Cerebrovascular Medicine, National Hospital Organization Kyushu Medical
Center, Fukuoka, JAPAN1, Department of Cerebrovascular Medicine, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN2, Department of Cerebrovascular Medicine, National
Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN3, Department of Cerebrovascular
Medicine, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN4, Department
of Cerebrovascular Medicine, National Hospital Organization Kyushu Medical Center, Fukuoka,
JAPAN5, Department of Cerebrovascular Medicine, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN6, Department of Cerebrovascular Medicine, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN7, Department of Cerebrovascular Medicine,
National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN8, Department of Cerebrovascular Medicine, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN9,Department of Neuroendovascular Surgery National Hospital Organization Kyushu Medical Center,
Fukuoka, JAPAN10, Department of Neurosurgery, National Hospital Organization Kyushu Medical
Center, Fukuoka, JAPAN11, Department of Cerebrovascular Medicine, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN12
Background: Microbleed signals on magnetic resonance imaging T2* images are well known to be
associated with hypertensive brain hemorrhage. However, the relationship between microbleed signals and brain hemorrhage in moyamoya disease has not yet been fully elucidated.
Method: We investigated microbleeds in seven patients with brain hemorrhage associated with moyamoya or akin moyamoya disease and 14 age- and sex-matched control patients with brain hemorrhage not associated with moyamoya disease. We compared presence and number of microbleed
signals and vascular risk factors such as hypertension, dyslipidemia, diabetes mellitus, and smoking
between these groups.
Result: Microbleed signals were more frequent in the control group (100%) than in the moyamoya
group (43%; p=0.0017). The number of microbleed signals was likewise higher in controls (median,
4; range, 2-33) than in the moyamoya group (median, 2; range, 0-5; p=0.0010). Although smoking
habit was more frequent in the control group (43%) than in the moyamoya group (0%; p=0.0143),
no significant differences in incidence of hypertension (57% vs. 57%), diabetes mellitus (7% vs.
0%), or dyslipidemia (7% vs. 29%) were identified.
Conclusion: The relationship between microbleed signals and brain hemorrhage in patients with
moyamoya disease does not seem as strong as in patients without. The mechanisms of brain hemorrhage in patients with moyamoya disease may differ from that in patients without.
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Arterial stiffness of the internal carotid artery does not distinguish patients with stable unruptured aneurysms from normal controls
F. PERREN1, Ph. Reymond2, E. Fonck3, D. Rüfenacht4, N. Stergiopulos5
HUG, Dept. Clinical Neurosciences, Neurology, Geneva, SWITZERLAND1, EPFL, Swiss
Technical Institute, Laboratory of hemodynamics and cardiovascular technology, Lausanne, SWITZERLAND2, EPFL, Swiss Technical Institute, Laboratory of hemodynamics and cardiovascular technology, Lausanne, SWITZERLAND3, Hirslanden Klinik, Neuroradiology Center, Zurich,
SWITZERLAND4, EPFL, Swiss Technical Institute, Laboratory of hemodynamics and cardiovascular technology, Lausanne, SWITZERLAND5
INTRODUCTION Today it is still impossible to image the aneurismal wall itself in vivo and to perform proper analysis of stress field within. This limits the assessment of the potential risk of rupture,
which remains subjective and mainly based on the location, geometry, patient’s age, health, family
medical history, and size of the aneurysm. Since an underlying arteriopathy might contribute to the
development and rupture of intracranial aneurysms, a rapid non‐invasive inexpensive tool for the in
vivo assessment of the biomechanical properties of the arterial wall and the changes associated with
the risk of rupture is needed. METHODS Patients diagnosed (CTA/MRA,DSA) with unruptured
(stable for >/= 6 months) intracranial aneurysms of the anterior circulation and their healthy (MRI/
MRA, clinical data) matched controls have been compared. Noninvasive high‐resolution ultrasound
echo tracking system (Aloka) and blood pressure measurements have been used to assess the elastic properties of proximal conduit arteries. Patients and controls suffering from cardiovascular risk
factors or disease, or carotid vessel wall pathology have been excluded. RESULTS 18 subjects (9
patients and their controls; 12 women; mean age 54 years) were studied. Elastic properties were assessed in the proximal internal carotids. We compared the elastic modulus, stiffness parameter and
arterial compliance computed with the ultrasound echo tracking system and found no significant
difference (p= 0.24, 0.49 and 0.41 respectively). CONCLUSION The aim of the present study was
to show whether arterial stiffness of extracranial cerebral arteries could predict the development of
intracranial aneurysms. We could not find significant differences in three arterial stiffness parameters
between subjects with stable unruptured aneurysms and controls. Contrarily to a study which found
increased arterial stiffness parameters in patients with ruptured aneurysms this seem not to be the
case with patients with stable unruptured aneurysms.
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ANTICOAGULATION IS BENEFICIAL IN CEREBRAL VENOUS THROMBOSIS IRRESPECTIVE OF TYPE AND SEVERITY OF LESION
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Cerebral venous thrombosis and venous thromboembolism in inflammatory bowel disease
S.M. Zuurbier1, A.C. van Dissel2, Y.A. Alderlieste3, J. Stam4, J.M.
Academic Medical Centre, Amsterdam, THE NETHERLANDS1, Academic Medical Centre,
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHERLANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4, Academic Medical Centre, Amsterdam, THE NETHERLANDS5

Background. Venous thrombosis is a well-known complication of inflammatory bowel disease
(IBD). Venous thromboembolism (VTE) - i.e. deep venous thrombosis and pulmonary embolism
- accounts for 75% of thrombotic events among IBD patients, while cerebral venous thrombosis
(CVT) is less frequent. We studied whether IBD patients with CVT differed from those with VTE
with regard to clinical characteristics, treatment and outcome.
Methods. We identified all IBD patients admitted to our hospital who suffered a venous thrombosis
between 1998 and 2012. Patients were retrieved from 2 databases: a prospective database of consecAnticoagulation therapy is the most commonly accepted therapy in cerebral venous sinus thromboutive patients with confirmed IBD, and a database of consecutive CVT patients. Relevant data were
sis (CVST). But its role in different types of lesional and severe CVST is not well studied.
extracted from the patient records.
AIM:
Results. Of 2485 patients from the IBD database and 130 patients from the CVT database, we idenTo analyze the whether anticoagulation is equally beneficial in CVST with different lesions and setified 37 IBD patients with venous thrombosis and IBD. There were 7 CVT patients (4 women) with
verity.
a median age of 35 years (range 25-45) and 30 VTE patients (16 women) with a median age of 33
METHOD:
(range 14-72). CVT only occurred in patients with ulcerative colitis, whereas VTE was distributWe did a retrospective analysis of patients with CVST treated at Hamad Medical Corporation from
ed evenly between patients with ulcerative colitis and Crohn’s disease (43% and 57% respectively,
January 2000 to October 2012. We recorded the demographic, etiologic, clinical, radiologic, treatp=0.007). In both groups, almost half of the thrombotic events occurred in the first year after the
ment and prognostic features. Severity was defined as presence of intracranial bleed, rapidly worsdiagnosis of IBD (42% versus 43%, for CVT and VTE respectively), and thrombosis frequently ocening symptoms, coma, posterior fossa involvement, deep venous sinus involvement, and occlusion curred during an IBD flare (67% versus 65%, respectively). All CVT patients presented with headof 4 or more sinuses.
ache, and 43% had one or more seizures. The majority of patients were treated with heparin (86%
RESULTS:
and 93%, for CVT and VTE respectively). One patient with a CVT died during the acute phase. 30%
Sixty-four patients identified, with M: F ratio of 1.6:1. Lesional CVT was found in 37 patients. This of the VTE patients experienced a recurrent thrombotic event, compared to no recurrences in the
included infarction in 13 patients, hemorrhagic infarction in 16 patients, and pure intracerebral bleed CVT group (p=0.16).
8 patients. Five patients had associated subarachnoid bleed, while one patient found to have assoConclusion. In contrast to VTE, CVT had a predilection for ulcerative colitis in our study. Thromciated subdural and other with intraventricular bleeds. Severe CVST was found in 32 patients, in
botic recurrences appear to be more common among VTE patients.
whom 14 had coma, nine required intubation, 28 patients had four or more sinuses occlusion, 6 had
deep sinus occlusion, and 7 had hydrocephalus. Severity of CVST was found to be associated with
presence of rapidly worsening symptoms (p= 0.005), coma (p= 0.001), pure ICH (p= 0.004), hydrocephalus (p= 0.002), occlusion of 4 or more sinuses (p= 0.005). Treatment with warfarin was given
to 92% of patients, and 36% improved within 4-12 weeks. At three months 41% patients (n=26) had
complete, 36% patients (n=23) had partial recanalization; while 24% had no repeat imaging. Sixty-one patients (95%) were asymptomatic at 3 months.
RESULT:
Anticoagulation is beneficial in CVST, regardless of lesion type and severity. Large randomized
controlled trials are required to further clarify this issue.
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A Prediction Score for Hematoma Expansion Following Acute Intracerebral Hemorrhage
H.B. Brouwers1, Y. Chang2, G.J. Falcone3, A.M. Ayres4, K.A. McNamara5, A. Vashkevich6, T.W.
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Prediction of disability outcome following ICH: a decision tree analysis
T.G. PHAN1, J. CHEN2, V. SRIKANTH3, H. MA4, B. CLISSOLD5, J. LY6
VISTA Collaboration. UNITED KINGDOM
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Background: Regression models for predicting poor outcome (n=81-374) following intracerebral
hemorrhage (ICH) have high specificity but low sensitivity and consequently do not perform well
clinically. Decision tree analysis is a powerful data driven method, based on partitioning every predictors into binary category. It generates intuitive pathway for decision making. Our aim was to
develop a model to predict disability outcome following ICH using binary and ordinal decision tree
analysis.
Methods: The Virtual International Stroke Trials Archive (VISTA) was searched for patients with recordings of ICH volume measured from CT scans and of outcome. We used recursive partitioning to
BACKGROUND: Hematoma expansion (HE) following acute intracerebral hemorrhage (ICH) is
develop a predictive model (version 2.14.0, The R Foundation for Statistical Computing). Disability
common and associated with poor outcome. Ongoing clinical trials therefore focus on restricting
was defined as mild if modified Rankin score (mRS) at 90 days was 0-2, moderate if mRS was 3-4
HE. To optimize patient selection for such trials, we aimed to develop a prediction score for HE.
and severe if mRS was 5-6. The data were randomly divided into a training data set (4/5 of data) and
METHODS: We performed a prospective cohort study of consecutive primary ICH patients with
validation data (1/5 of data). The area under (AUC) the receiver operating characteristic curve was
available baseline and follow-up CTs. HE was assessed using semi-automated software and defined used to calculate the accuracy of the model.
as 6 mL or 33% growth. Our cohort was randomly divided into a 2/3 development and 1/3 validaResults: VISTA contained 957 eligible patients, average age 66±12 years (64% males). The bination dataset. Covariates were tested for association with HE, using uni- and multivariable logistic
ry decision tree showed that older age (>66.5 year old), higher serum glucose (6.35 mmol/L) and
regression. A prediction model was derived based on regression estimates and subsequently tested in mid-line shift (>12 mm) or higher ICH volume (>9.7 ml) discriminated between mild disability and
the validation cohort.
moderate to severe disability. The AUC for the training data was 0.85 and for the validation data was
RESULTS: 817 patients were included: 544 in the development cohort and 273 in the validation
0.60. The ordinal decision tree showed that low ICH volume (<27 ml), younger patient (<66.5 year
cohort. Overall, HE occurred in 156 patients (19%). In multivariable analysis, warfarin use (OR
old) and low serum glucose (<6.35 mmol/L) predicted the disability categories (see attached figure
2.09 [95%CI 1.24-3.52], p = 0.006), shorter time to CT (&#8804;6 vs. >6 hours; OR 2.14 [95%CI
explaining the ordinal tree). The AUC for the training data was 0.80 and for validation data was
1.18-3.90], p = 0.013), baseline ICH volume (<30, 30-60, >60 mL; OR 1.90 [95%CI 1.01-3.55], p
0.82.
= 0.045), and the CT angiography spot sign (OR 3.59 [95%CI 1.77-7.29], p = 0.0004) were predicConclusion: The ordinal recursive partitioning method had better reproducibility of results for the
tive of HE. The derived prediction score (0-9) showed a linear relation with the probability of HE
validation dataset compared to the binary method.
and mortality (discharge and 90 days) in both cohorts. The probability of HE in the validation cohort Figure 1
was 0%, 10%, 39%, and 54% for categorized scores 0, 1-3, 4-6, and 7-9, respectively. The c-statistics was 0.69 for the development cohort and 0.78 for the validation cohort.
CONCLUSION: Warfarin use, presentation within 6 hours after ICH, larger ICH volumes, and CT
angiography spot sign are independent predictors of HE and mortality. Based on these findings, we
developed a prediction score for HE, which performed well in the validation cohort. Our results
open a path for individualized treatment and trial design in ICH, aimed at patients at highest risk of
HE.
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MANAGEMENT, OUTCOME AND RISK FACTORS OF SPONTANEOUS INTRACEREBRAL HEMORRHAGE (SICH) IN A SERIES OF 282 CONSECUTIVES CASES
M.L. DELODOVICI1, L. PRINCIOTTA CARIDDI2, F. CARIMATI3, E.P. VERRENGIA4, A.
SQUIZZATO5, F. DENTALI6, W. AGENO7
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Imminent Subarachnoid Hemorrhage in Basilar Dolichoectasia Heralded by Thrombosis and
Ponto-Cerebellar Ischemia
A.A. Sokolov1, S. Husain2, R. Sztajzel3, A. Croquelois4, J.A. Lobrinus5, D. Thaler6, C. Städler7, H.
Hungerbühler8, V. Caso9, G. Rinkel10, P. Michel11
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BACKGROUND
Spontaneous Intracerebral Hemorrhage is a critical condition with almost stable mortality/disability
rates. Large population studies confirm the primary role of hypertension, older age, ethnicity and
other genetic and environmental risk factors (RFs) for this condition.
We describe retrospective analysis aimed to better define SICH phenotype and potential risk factors
for poor prognosis.
METHODS
In our series (n.282, M153/F129, mean-age 72yrs) type, location, volume of hematoma, the global
vascular burden at neuroimaging scoring leukoaraiosis (LA), lacunar infarction and cortical atrophy
(ARWMC-Visual rating), treatment and clinical/laboratory variables have been considered
RESULTS
SICH represents 13.5% of incident major stroke of our Hospital and shows a 3month mortality rate
of 28% and severe disability at discharge in over 17%.
At presentation 46% of cases were on OAT/antiplatelets treatment and 28% had previous history
of CVD: 30%TIA - 70%stroke. LA was observed in 54% of cases, of severe degree in 26% (ARWMCscore=3). hypertension confirms as being the most important RF (70%), followed by overweight
(58%) and smoking (20%). Volume of Haematoma was>60cm³ in 35% of cases. Low values of cholesterol were found in 60%, with HDL>40mg/dl in 88%.
Larger volume of hematoma and high inflammatory markers at presentation were related to poor
outcome (death-disability). Renal failure was a main RF in patients on secondary OAT/antiplatelets
treatment.
CONCLUSION
Besides hypertension also an history of ischemic events (heart/brain) together with global subcortical damage and ongoing treatment represented a relevant RF for SICH; the high percentage of neuroradiological vascular lesions are consistent with the incidence of hypertension and its association
with diabetes and heart disease (p<0.05). Focus on a wide range of RFs and an accurate “phenotypic“ definition of SICH with delineation of conditions associated with bleeding risk can help a better
prevention of the disease.

BACKGROUND Vertebrobasilar dolichoectasia (VBD) is a chronic progressive disease that may be
life-threatening through local compressive symptoms, basilar thrombosis and perforator ischemia.
Subarachnoid hemorrhage (SAH) is a rare complication of VBD, but its pathogenesis, precursor
signs and clinical course are little known.
METHODS In a retrospective multi-center study, 20 patients (seven females, median age 70 years,
interquartile range (IQR) 18.3 years, range 47-93) with VBD and SAH were analyzed with regards
to clinical symptoms, concomitant thrombosis within the VBD, associated ponto-cerebellar ischemia, clinical outcome and effects of treatment on survival.
RESULTS 70% of all patients presented new or acutely deteriorating posterior fossa clinical signs at
a median of 3 days (IQR 5 days, range 0.5-12) prior to SAH. 78.6 % of patients with clinical deterioration had a thrombus within the VBD, and 71.4 % suffered ponto-cerebellar ischemia. Thrombosis
occurred irrespective of antithrombotic therapy before symptom onset. 65 % of VBD patients died,
at a median of 24 hours (IQR 30, range 5-264) after SAH. All of the six patients undergoing complex endovascular treatment survived, only one patient without endovascular intervention survived.
CONCLUSION SAH in patients with VBD is often preceded by acute posterior fossa symptoms,
which is frequently related to endoluminal clot formation and ischemia. Timely recognition of this
association appears vital, as instantaneous endovascular treatment seems to prevent an otherwise
rapidly fatal outcome.
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SPONTANEOUS PARENCHYMAL INTRACEREBRAL HAEMORRHAGE: HOW OFTEN
AN UNDERLYING LESION IS DIAGNOSED?
O. Trabajos1, M.A. Mangas-Guijarro2, P. Martinez-Sanchez3, A. Tallón-Barranco4, E. Blanco-Vicente5, A. Martín-Montes6, B. Fuentes7, E. Díez-Tejedor8
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Madrid University, Madrid, SPAIN2, Department of Neurology and Stroke Center. IdiPAZ Health
Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN3,
Department of Neurology and Stroke Center. IdiPAZ Health Research Institute. La Paz University
Hospital. Autónoma of Madrid University, Madrid, SPAIN4, Department of Neurology and Stroke
Center. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN5, Department of Neurology and Stroke Center. IdiPAZ Health Research Institute. La Paz University Hospital. Autónoma of Madrid University, Madrid, SPAIN6, Department
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Clinical profile and outcomes of early seizures in Asian patients with acute intracerebral hemorrhage
S.H. Chen1, M.C. Tseng2, C.D. Yang3, Y.W. Chen4
Department of Neurology, Landseed Hospital, Tao-Yuan County, TAIWAN1, Landseed Hospital, Tao-Yuan County, TAIWAN2, Department of Neurosurgery, Landseed Hospital, Tao-Yuan County, TAIWAN3, Department of Neurology, Landseed Hospital, Tao-Yuan County, TAIWAN4

Background: Seizures are one of the most common complications of stroke that might be associated
with less chance of recovery and worse quality of life. We aimed to establish the incidence and clinical profile of post-stroke early seizure in patients with intracerebral hemorrhage (ICH).
Methods: We prospectively recruited consecutive patients admitted to the Landseed hospital (a general community hospital in Taiwan with 650 beds) between 2006 and 2009 for ICH within 10 days
of onset. Demographic and clinical characteristics were recorded at baseline and at discharge. Standard descriptive statistical techniques were used to summarize data.
Results: Of all 307 consecutive ICH patients (mean age 62±16, 72% men), 9 (3%) had seizures
during acute hospitalization. Patients with seizures had higher baseline National Institutes of Health
Stroke Scale (NIHSS) score (median [IQR], 34 (30-35) versus 17 (7-31), p<0.001). No difference
in cortical involvement of ICH was noted, 33% for patients with seizures and 15% for those without
(p=0.127). Patients with seizures had higher in-hospital mortality (56% versus 23%, p=0.025). We
BACKGROUND: over 10% of spontaneous parenchymal intracerebral hemorrhages (SPIH) may
did not have statistical power to do multivariable analysis to determine the associated factors relihave an underlying brain lesion that, in many cases, is suspected by the patient’s medical history or
ably.
by neuroimaging. Our objective is to evaluate the frequency these brain lesions, which are not susConclusion: Our findings differ from those of western studies in two clinical aspects: NIHSS score
pected in the initial neuroimaging, in patients with SPIH.
was associated with early seizure, and cortical involvement is not a predictor for early seizure in
METHODS: Observational study of patients with SPIH treated at a stroke unit during 2010. Patients ICH. These may reflect differences in post-stroke seizure and primary ICH between Asian and Westwere followed with serial neuroimaging, until the haemorrhage had disappeared, during 2011. Vari- ern populations.
ables analyzed: demographic data; vascular risk factors; clinical and laboratory data; neuroimaging
findings: primary brain tumors, brain metastases, arteriovenous malformations (AVMs) and other
vascular disorders.
RESULTS: 78 patients, 69.2% male, mean age 72.96 (+ / - 11.7) years. Fourteen patients had intraventricular and 2 subarachnoid extension. Nine cases (11.5%) had a multifocal brain haemorrhage.
Eleven (14.1%) cases showed the SPIH in an atypical location. Underlying lesion was observed in 4
cases and all were parenchymal AVM. The 4 cases showed the haemorrahge in an atypical location.
We found no primary or metastatic tumors underlying the SPIH. The definitive etiologic diagnosis
was: arterial hypertension (50%), amyloid angiopathy (21.8%), due to anticoagulant therapy (9%),
MAV (5.1%) and unknown (14.1%).
CONCLUSIONS: In this study the diagnosis of lesions underlying a SPIH is low and all in haemorrhages with atypical location. The yield of serial neuroimaging in those SPIH with typical location is
very low.
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“Aggressive blood pressure lowering in acute intracerebral Hemorhage”(ICH): A retrospective observational case series from Berkshire
P. Boovalingam1, A. Vanwyk2, S. Seetharaman3, L. Barber4, E. Flossmann5, R. Nagarajan6, S.
Khan7, F. Jeddy8, S. Thandeswaran9
Royal Berkshire NHS Foundation Trust, Reading, UNITED KINGDOM1, Royal Berkshire
NHS Foundation Trust, Reading, UNITED KINGDOM2, Royal Berkshire NHS Foundation Trust,
Reading, UNITED KINGDOM3, Royal Berkshire NHS Foundation Trust, Reading, UNITED
KINGDOM4, Royal Berkshire NHS Foundation Trust, Reading, UNITED KINGDOM5, University
Hospitals of Leicester NHS Trust, Leicester, UNITED KINGDOM6, Royal Berkshire NHS Foundation Trust, Reading, UNITED KINGDOM7, Royal Berkshire NHS Foundation Trust, Reading,
UNITED KINGDOM8, Royal Berkshire NHS Foundation Trust, Reading, UNITED KINGDOM9
Background:
Early elevation of blood pressure is very common after intracerebral haemorrhage (ICH) and is associated with unfavourable outcome and several non randomised studies suggest that early lowering
of blood pressure is beneficial in hypertensive patients with ICH. We aimed to assess whether this
strategy is safe and feasible.
Methods:
From Feb 2010 to Dec 2011 data from 105 patients with ICH were collected retrospectively including temperature at admission to Acute Stroke Unit (ASU), Royal Berkshire NHS Foundation Trust
Reading. Patients were divided into three main groups and based on their admission blood pressure
(Group 1 BP<150 systolic, Group 2 BP 150-180 & Group 3 BP>180 systolic) in the ASU. All conscious patients with BP >180 given amlodipine and labetalol for reduced GCS patients and any BP <
180 were monitored closely. The primary end point were neurological deterioration ( increase>/= 4
points from initial NIHSS within 72 hours ( estimated 90% CI) and secondary end points included
poor outcome (mRS 3-6) including death at 90 days .
Results:
105 patients (60 male (57.1%), mean age 73.8 & 93.3% (98/105) hypertensive) were found until
Dec 2011. Of the total cohort, 51 (48.5%) had systolic BP>180 mmHg (Group 1), 23 (21.9%) had
systolic BP 150-180mmHg (Group 2), and 31 (29.5%) had <150 mmHg (Group 3). In systolic BP >
180 group 37.2 % had neurological deterioration within 72 hours. Group 1 had a higher percentage
of poor outcome (mRS 3-6) including mortality) (31/51 [60.7%]) compared to Group2 (9/23[39.1%]
& Group 3(9/31 (29%)). In a multivariate model controlling for potential confounders (age, gender,
and pre-morbid functional status) systolic BP >180 (OR, 1.2; 95% CI, 1.0-1.4) and systolic BP between 150-180 (OR, 1.0; 95% CI, 0.8-1.4) augmented the probabilities of poor outcome
Conclusions:
SBP lowering (range 120-150 mmHg) using amlodipine or IV labetalol with tight BP monitoring
seems to be safe and feasible for acute ICH.
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Association of Satins Use and Intracerebral Hemorrhage
B. Wu1, C. Lei2, Y. Chen3, M. Liu4
Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA1, Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA2, Department
of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA3, Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA4
Objectives: Accumulating evidence suggests that statin have neuroprotective effects, but their association with ICH outcome has been conflicting. Some studies reported that Pre-ICH statin use or
Post-ICH stain use reduced mortality or improved outcome after ICH; however, others failed to replicate this association. This study aimed to investigate the effect of Pre-ICH statin use or Post-ICH
stain use on spontaneous intracerebral hemorrhage.
Methods: To determine whether Pre-ICH statin use or Post-ICH stain use can affect function outcome and mortality, we conducted a systematic review of literature in the Cochrane Library, MEDLINE, EMBASE, and the China National Knowledge Infrastructure database. We also searched the
reference lists of relevant studies and review articles.
Results: Meta-analysis of 10 studies suggested that Pre-ICH statin use was not significantly associated with 90-day mortality (OR 0.91, 95% CI 0.80 to 1.02); 2 studies showed Pre-ICH statin use did
not significantly add 30-day mortality (OR 1.20, 95% CI 0.73 to 1.97); seven studies suggested PreICH statin use was no significance of modified Rankin Scale (4-6) (OR 0.93, 95% CI 0.79 to 1.09);
three studies showed Pre-ICH statin did not markedly increase hematoma volume (SMD3.04, 95%
CI-1.25 to 7.33 ). However, 2 studies explained that Post-ICH stain did not significantly add the discharge mortality (OR 1.19, 95% CI 0.71 to 1.98).
Conclusion: Pre-ICH statin use was not associated with functional outcome or mortality of ICH.
Post-ICH statin use was not associated with an increased risk of discharge mortality.
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Cannabinoids and experimental stroke: a systematic review and meta-analysis
T.J. England1, N. Abd Rashid2, W.H. Hind3, S.E. O’Sullivan4
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Nottingham, Derby, UNITED KINGDOM4
Background
Cannabinoids (CB) (including endo-, phyto- and synthetic -CBs) show promise as a neuroprotective
treatment for stroke, with some agents already licensed, and well tolerated, in humans for other conditions. We aimed to systematically review and meta-analyse the use of CBs in experimental stroke.
Methods
Relevant studies were identified with searches of Medline, Embase and PubMed. Data was extracted on stroke lesion volume, neurological outcome and methodological quality. Data were analysed
using Cochrane Review Manager using random effects models; results are expressed as standardised
mean difference (SMD) with 95% confidence intervals [CI].
Results
94 studies from 22 publications assessed the effect of CBs on infarct volume in a total of 1022 male
animals (512 rats, 496 mice, and 14 monkeys). CBs reduced infarct volume significantly in transient (SMD -1.26, [95% CI -1.53, -0.99], p<0.00001) and permanent (SMD -2.22 [-2.88, -1.56]
p<0.00001) models of ischaemia and in all subclasses of CBs analysed: endocannabinoids (SMD
-0.71 [-1.22, -0.21]), CB1/CB2 receptor ligands (SMD -1.76 [-2.36, -1.17]), CB2 ligands (SMD
-1.64 [-2.08, -1.21]), cannabidiol (SMD -1.05 [-1.50, -0.59]), tetrahydrocannabinol (SMD -1.43
[-2.01, -0.86]) and HU-211 (SMD -3.73 [-5.86, -1.60]). Significant statistical heterogeneity was
present (p<0.00001) and median study quality was 4 (range 2-6/8). Data on neurological outcome
will also be presented.
Conclusions
CBs significantly reduce infarct volume in experimental stroke. Systematic review revealed that further studies in aged, larger and female animals models, with other co-morbidities (hypertension, diabetes) are still required.
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The Challenge of Detecting Atrial fibrillation
A literature based review on current studies
M.S. Overgaard1, L.M. Christensen2, R. S. Rasmussen3, K. Overgaard4, H. Christensen5
University of Copenhagen, Faculty of Health and Medical Science, Copenhagen, DENMARK1,
department of Neurology, University Hospital of Copenhagen, Bispebjerg Hospital, Copenhagen,
DENMARK2, department of neurology, University hospital of Copenhagen, Herlev Hospital, Copenhagen, DENMARK3, department of neurology, University hospital of Copenhagen, Herlev Hospital, Copenhagen, DENMARK4, department of neurology, University hospital of Copenhagen, Bispebjerg Hospital, Copenhagen, DENMARK5
Background:
Atrial fibrillation (AF) increases the risk of stroke and early detection improves secondary prevention. The most prevalent test for AF is a single 12-lead ECG, but some conditions including paroxysmal AF (PAF) can only be detected if PAF occurs during the 12-lead ECG test, which might not
happen. The purpose of this review was to access the different detection methods available in the diagnosis of PAF, their AF detection rate, advantages and disadvantages and to find the most efficient
and cost-effective strategy.
Methods:
Literature study based on studies investigating AF detection techniques. Initial search on “atrial
fibrillation detection” yielded over 900 publications. It was reduced to 189 articles by searching
“atrial fibrillation detection monitoring” and furthermore reduced to 67 articles by searching “species: humans, article types: clinical trial, comparative study, meta-analysis, reviews, randomized
controlled trial, systematic reviews, language: English”. 13 of the articles were of major interest in
this report, supplemented with relevant articles quoted in the found articles.
Results:
Several AF screenings and detection methods were investigated such as nurse pulse assessment,
bipolar ECG, finger probe, modified blood pressure monitor (MBPM), Holter, continuous cardiac
telemetry, serial ECG, mobile cardiac outpatient telemetry, event loop recorders (ELR) and implantable loop recorders (ILR). Both advantages and disadvantages were considered together with the
PAF detection rate, sensitivity and specificity of each method. ELR and ILR were considered some
of the best PAF detection methods (figure 1).
Conclusion:
Finger probes and MBPMs are cheap and effective screening methods for AF. ELR is one of the
most cost-effective and best PAF detection methods, while ILR is one of the most accurate PAF detection devices. Regardless of the AF detection method; the longer monitoring, the higher PAF detection.
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Diabetes, admission glucose, and outcomes after stroke thrombolysis. A registry and systematic review.
J.P. Desilles1, E. Meseguer2, J. Labreuche3, B. Lapergue4, G. Sirimarco5, J. Valcarcel6, P.C. Lavallée7, L. Cabrejo8, C. Guidoux9, I.F. Klein10, P. Amarenco11, M. Mazighi12
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Background: The potential detrimental effect of diabetes and admission glucose level (AGL) on
outcomes after stroke thrombolysis is unclear. We evaluated outcomes of patients treated by intravenous (IV) and/or intra-arterial (IA) therapy, according to diabetes and AGL. Methods: We analyzed
data from a patient registry (n=704) and conducted a systematic review of previous observational
studies. The primary study outcome was the percentage of patients who achieved a favorable outcome (modified Rankin score ≤2 at 3 months). Results: We identified 54 previous reports that evaluated the effect of diabetes and/or AGL on outcomes after thrombolysis. In unadjusted meta-analysis
including our registry data and previous available observational data, diabetes was associated with
less favorable outcome (odds ratio [OR], 0.76; 95% confidence interval [CI], 0.73-0.79) and more
symptomatic intracranial hemorrhage (sICH) (OR, 1.38; 95%CI, 1.21-1.56). However, in multivariable analysis, diabetes remained associated with less favorable outcome (OR, 0.77; 95%CI, 0.690.87) but not with sICH (OR, 1.11; 95%CI, 0.83-1.48). In unadjusted and in adjusted meta-analysis,
higher AGL was associated with less favourable outcome and more sICH; the adjusted OR (95%CI)
per 1 mmol/L increase in AGL was 0.92 (0.90-0.94) for favorable outcome, and 1.09 (1.04-1.14)
for sICH. Conclusions: These results confirm that diabetes and AGL impact clinical prognosis after
thrombolysis. AGL is probably a surrogate marker of brain infarction severity rather than a causal
factor.
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Therapeutic hypothermia delivery in acute ischaemic stroke: A systematic review and meta-analysis of physical methods.
L. Kamini1, N. Sprigg2, P.M.W. Bath3
University of Nottingham, Nottingham, UNITED KINGDOM1, University of Nottingham, University of Nottingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED
KINGDOM3
Introduction Therapeutic hypothermia (TH) is the most promising neuroprotective intervention
identified to date. In animal studies, cooling to 35°C reduced infarct size by about one third. Cooling awake patients with ischaemic stroke to 35°C has been shown to be feasible. A number of randomised control trials have investigated the efficacy, safety and feasibility of TH; this study aims to
collate the results of these.
Methods
We identified published trial data for the systematic review by performing electronic searches of
MEDLINE, EMBASE and CENTRAL (1985 to October 2012). Trials were of physical methods of
hypothermia delivery. The primary outcome was death or dependency; secondary outcomes included mortality, safety measures such as serious adverse events (SAE) and efficacy measures such as
impairment. These outcomes were dichotomous, analysed using random-effects models and heterogeneity was assessed.
Results
No phase III trials were identified: five small trials were identified (n=266). Four of these trials included awake patients. TH was administered by surface (n=63) or endovascular (n=53) methods.
It was not possible to assess death and dependency or efficacy due to differing outcome measures
between trials. TH was associated with a non-significant increase in death (OR 1.59, 95% CI 0.813.09) and no heterogeneity was present (I2=0%). Similarly, TH was associated with an increase in
SAEs, including pneumonia (OR 3.77, 95% CI 1.06-13.38). A trend to increase in symptomatic intracerebral haemorrhage (OR 1.82, 95%CI 0.28-12.07) was seen across 3 studies.
Conclusion
Larger trials of a higher statistical power are required to adequately determine the safety and efficacy of TH. The use of common outcome measures will facilitate meta-analysis of trial results.
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Exercise training interventions that are aerobic or include an aerobic component can improve
cardiorespiratory fitness after stroke: a systematic review with meta-analysis.
D.L. Marsden1, A. Dunn2, R. Callister3, C.R. Levi4, N.J. Spratt5
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Systematic review of frequency of cystatin C and APP mutations in sporadic cerebral amyloid
angiopathy-related haemorrhage
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Altnagelvin Neurology Centre, Derry, UNITED KINGDOM1, University of Southampton,
Southampton, UNITED KINGDOM2

Background: Guidelines recommend 30 minutes of moderate intensity physical activity most days
of the week. However most stroke survivors are sedentary and have low cardiorespiratory fitness
levels. Improving fitness may result in better function and reduced risk of subsequent cardiovascular
events. This review with meta-analysis aims to determine the effectiveness of interventions to improve cardiorespiratory fitness after stroke and identify their characteristics.
Methods: A systematic search and review with meta-analysis was undertaken. Key inclusion criteria
were: peer-reviewed articles published in English, adult stroke survivors, an intervention with the
potential to improve cardiorespiratory fitness, and peak oxygen consumption (VO2peak) assessed
pre and post-intervention via a progressive aerobic exercise test.
Results: From 3208 citations identified, 12 randomised controlled trials were included in the meta-analysis, reporting results for 310 intervention and 266 control participants. Mean age ranged
from 53.2(8.3) to 70.2(11.4) years. Baseline VO2peak values were low (8-23ml/kg/min). Studies
typically included chronic, ambulant participants with mild to moderate deficits; used an aerobic
(treadmill=4, cycle ergometer=2, water exercise=1) or mixed (an aerobic component in conjunction
with usual care, strength, balance and/or endurance activities= 5) intervention. Overall improvement
in VO2peak was 2.27 (95%CI:1.58, 2.95) ml/kg/min, with a similar improvement (10-15%) for both
aerobic and mixed interventions. No intervention met the recommended levels of physical activity.
Conclusions: The results demonstrate even modest dose interventions with an aerobic component
can improve cardiorespiratory fitness post-stroke. The key factor appears to be “aerobic” with the
type being less important. Further investigation is required to determine the minimum aerobic dose
required to improve fitness and whether a larger dose can generate greater improvement.
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Background
Cerebral amyloid angiopathy (CAA) is a recognized cause of lobar haemorrhage (CAAH). It is not
clear whether genetic mutations recognised in familial forms of CAAH contribute to sporadic cases
of CAAH. We systematically reviewed the literature for genetic mutations in cystatin C (L68Q) and
Amyloid Precursor Protein (including Dutch, Flemish, Arctic, Italian and Iowa variants) in patients
with pathological evidence of CAAH.
Methods
A systematic literature search of genetic causes of pathologically verified sporadic CAAH was carried out for cystatin C mutation (L68Q) from 1988 when the L68Q mutation was identified. A search
was similarly performed for APP mutations from 1990 (when the Dutch type of Hereditary Cerebral
Haemorrhage with Cerebral amyloid angiopathy was identified). References from the searches were
examined in addition to the authors’ own references.
Results
Cystatin C L68Q was examined in 52 patients. One sporadic case of CAAH harboured the cystatin C L68Q mutation in an American patient of Croatian origin. APP mutations were not identified
among 154 patients with sporadic CAAH.
Conclusions
Cystatin C mutationL68Q is a rare cause of sporadic CAAH. To date no APP mutations have been
identified in sporadic CAAH patients.
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CT and carotid stenosis in the prediction of recurrent stroke
F.M. Chappell1, J.M. Wardlaw2
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Serum uric acid level and cognitive function; a systematic review and meta-analysis.
A. Khan1, T. J. Quinn2, J. Dawson3
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Background: Improved prediction of recurrent stroke will improve delivery of secondary prevention
treatment. Many factors linked to recurrent stroke have been studied. We examined the addition of
brain CT or carotid imaging to clinical prediction models.
Methods: We used systematic review methods to find, appraise, data extract, and meta-analyse studies of any design with data on use of clinical items plus brain CT or carotid imaging to predict recurrent stroke. We used a citation search method to find studies due to the variety of study designs, a
critical appraisal tool based on those for prognostic studies, and extracted demographic, design, and
imaging data. We meta-analysed hazard ratios (HR) where data were available. We added patient
data from a large cohort study.
Results: 1124 studies were screened by title/abstract. 121 full-text papers were assessed. 22 studies met inclusion criteria, including 1 meta-analysis, with CT data for primary studies not available
elsewhere. We used its primary studies in our review, with its CT estimates. There were 20 primary
CT studies and 11 carotid studies but most were not meta-analysable due to variable effect size measures. Different clinical items were used. We used 3 CT and 4 carotid studies and the cohort study
(total 7 studies and 7246 patients) to meta-analyse HRs. Where given, the definition of ‘positive CT’
was a probably relevant infarct. 2 studies dichotomised stenosis at 50%, 1 at 70% (all NASCET),
and 1 used nearest ECST 10%. Definition of recurrent stroke did not include severity. Recurrent
stroke was significantly and independently associated with a probable relevant infarct on CT (HR
1.67, 95% CI 1.05 to 2.68, I2=69%), and carotid stenosis (HR 2.51, 95% CI 1.39 to 4.53, I2=82%).
Conclusion: Severe carotid stenosis increases recurrent stroke risk 2.5-fold and CT 1.7-fold , independent of clinical items; but estimates have heterogeneity.

Background
Previous studies have reported possible association between serum uric acid and cognitive function.
We performed a systematic review to collate evidence on association of serum uric acid and cognitive decline or dementia.
Methods
We followed MOOSE guidance for review of observational studies. We created a sensitive search
strategy, using previously validated search strings. Two independent reviewers searched six international, cross-disciplinary electronic databases (all inception to December 2012). We included studies
that described association between uric acid level and a measure of cognitive function or clinical dementia diagnosis.
Data and quality assessment were performed using standardised, validated forms.
Results
From 4,811 titles, 18 papers (n=11,194 participants) met our selection criteria. There was substantial
clinical heterogeneity. Studies included patients with dementia (n=6 studies), Parkinson’s disease
(n=5 studies) or unselected groups. Three studies were graded low risk of bias.
Out of the 18 studies, 9 showed that serum uric acid levels were lower in cases of dementia or that
higher levels are associated with better cognitive function. Conversely, 5 revealed an association
between increased serum uric acid level and worse cognitive function or that serum uric acid levels
were higher in cases of dementia. Four papers found no such relationships.
For the 7 case control studies (n=1416 with dementia, n=4663), which compared uric acid level in
patients with and without dementia, the standardised mean difference on meta-analysis (random effects model) was -0.33 (95%CI:-0.59 to -0.07).
Conclusion
Meta-analysis showed that serum uric acid levels were lower in cases of dementia compared to controls. Narrative review however showed data were conflicting. Conclusions are limited by clinical
heterogeneity and risk of bias in studies. An adequately powered study looking at uric acid intervention and robust cognitive outcomes is required.
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ALE meta-analysis of motor task-related activation in functional brain imaging after acute
and chronic stroke
I. FAVRE1, A. JAILLARD2, T. ZEFFIRO3, A. KRAINIK4, O. DETANTE5, M. HOMMEL65
CHU Grenoble, Grenoble, FRANCE1, CHU Grenoble, Grenoble, FRANCE2, Martinos Center,
Massachussets General Hospital, Harvard University, Boston, USA3, , , 4, CHU Grenoble, Grenoble,
FRANCE5, CHU Grenoble, Grenoble, FRANCE6
Over the two past decades, brain imaging studies have allowed to determine specific patterns of
brain reorganization within the motor network after stroke. Nevertheless, the role of these patterns in
relation to recovery remains to be clarified.
To address time-related evolution of the motor network and the functional relevance of brain reorganization to recovery, we performed an activation likelihood estimation voxel-based meta-analysis
(MTA) of functional imaging studies investigating motor-related brain activity after stroke. Among
635 PubMed search results through April 2012, 25 studies (255 patients with upper-limb impairment
and 145 healthy subjects) reported standardized whole-brain group coordinates were included.
Compared to healthy controls, patients showed additional activation of contralesional motor cortex
early after stroke, abating over time, consistent with the restoration of interhemispheric balance.
Moreover, early reorganization was evidenced in stroke patients with increased activation in supplementary motor area (SMA) and ipsilesional primary motor cortex (M1) as well as decreased activation in the canonical ipsilateral quadrangular cerebellar lobule. Good motor outcome was associated
with increased activation in SMA and ipsilesional M1. In contrast, bad outcome was associated
with cerebellar vermal activation, reflecting behavioral compensatory strategies involving the fastigio-thalamo-cortical loop and reticulo-spinal tract. Plastic changes within S1M1, characterized by a
ventrocaudal shift, correlated with good outcome, suggesting a vicariant process.
In conclusion, this MTA showed that it is possible to use functional neuroimaging to assess poststroke cerebral reorganization in relation to recovery and to determine biomarkers for stroke therapy.
Future studies are needed to assess whether the biomarkers can predict recovery.
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The effectiveness of conservative treatment modalities in right hemisphere stroke patients with Palliative end of life care in hospital for acute stroke – a systematic review
hemineglect, measured by neuropsychological and/or functional tests: a systematic review
C. Moshona1, J. Sobesky2, I. Wellwood35
L. Pernet1, A. Juchters2, E. Kerckhofs3
Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY1, Centre
Vrije Universiteit Brussel, Brussels, BELGIUM1, Vrije Universiteit Brussel, Brussels, BELfor Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY2, Centre for Stroke
GIUM2, Brussels, BELGIUM3
Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY3
Background: Patients suffering from unilateral neglect syndrome (UNS) are not able to respond
to stimuli administered to the side of the body opposite to the lesion. They experience more problems with ADL-activities and recovery after stroke is delayed. UNS is most commonly seen after
right-hemisphere lesions. Many treatments have already been developed, but it is unclear which
treatment modalities achieve the best results. The aim of this systematic review is to investigate
which treatment modalities can alleviate the symptoms of UNS and determine the effectiveness.
Methods: Databases PubMed, Web of knowledge and PEDro have been searched using keywords
as ‘stroke’, ‘unilateral neglect’, ‘therapeutic strategies’, ‘physical therapy’, ‘treatment effect’. Quality assessment was conducted using the Delphi list. Levels of evidence were assigned according to
CBO-guidelines. Data extraction was performed by the author. Effect sizes have been calculated using Cohen’s d.
Results: 13 studies have been included. A variety of treatment options are discussed, including
mirror therapy, feedback glasses, visuomotor imagery, trunk rotation, eye-patching, arm activation,
prism adaptation, somatosensory stimulation, transcranial magnetic stimulation, optokinetic stimulation and TENS. Most studies used add-on therapies. Almost all trials found improvements within
groups. 7 trials showed significant between group differences in favor of the intervention.
Conclusion: Although the discussed articles are all RCT’s, study designs are heterogeneous and
UNS is defined in different ways. This makes it difficult to compare the studies. Large variations of
quality of the assessed trials and small sample sizes are also important limiting factors. All the interventions discussed in this review can reduce the symptoms of UNS. No firm conclusions can be
made about the effectiveness because of the differences in quality of the studies.

Background
Despite advances in knowledge about effective treatments for acute stroke, estimates continue to
show early case fatality from stroke to be 17–30% in the first 30 days after stroke. Previous reviews
of palliative care at end of life after stroke have raised questions about the optimal type and availability of care for these patients. We aimed to update and extend these reviews, addressing a focussed research question: What is the optimal process of care for adult patients with acute stroke of
any aetiology requiring end of life palliative care within the acute stage (up to 1 month) after stroke
in the hospital setting?
Methods
A systematic review following recognised methods, including all observational, interventional,
qualitative and quantitative studies on the process of end of life care specifically featuring adult inpatients with acute stroke (World Health Organisation definition) in English, German, and French
language. We excluded individual case studies. Search terms included: “palliative” OR “ end of life”
AND “stroke” applied to the PubMed, Embase, PsycINFO, CINHAL, AHMED and Cochrane databases from 1982 to end 2012. Reviews and reference lists were checked for relevant studies. Quality
assessment was conducted independently by 2 researchers with standardised appraisal tools and reported according to PRISMA guidelines.
Results
383 potentially relevant studies were identified. 17 studies including 1445 patients were selected.
Studies varied substantially in terms of type, perspective, scope, size and methodological quality.
Common themes of care needs for patients e.g. symptom control, hydration and feeding, and carers
e.g. communication were identified. We found few studies comparing care processes.
Conclusion
Further research and comparative studies for interventional models are warranted to address the lack
of clear evidence guiding end of life care practices for the substantial number of patients with acute
stroke who die in hospital.
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Efficacy of acute stroke units: updated meta-analysis
R.O. Saka1, Y. Sun2, J. Maervoet3, D. Michiels4, V. Thijs5, D. Hemelsoet6, M. Eyssen7, D Paulus8
Deloitte, Diegem, BELGIUM1, Deloitte, Diegem, BELGIUM2, Deloitte, Diegem, BELGIUM3,
University Hospital Leuven, Leuven, BELGIUM4, University Hospital Leuven, Leuven, BELGIUM5, University Hospital Ghent, Ghent, BELGIUM6, Belgian Health Care Knowledge Centre,
Brussels, BELGIUM7, Belgian Health Care Knowledge Centre, Brussels, BELGIUM8
Background
A Cochrane review (2009) has concluded that the provision of care in stroke units (SU) improves
stroke outcomes significantly. This study aimed to update the Cochrane review on acute SU care.
We performed a meta-analysis on the benefit of acute SUs against alternatives.
Methods
Clinical trials published before 2006 were identified via the Cochrane review. Trials after 2006 were
identified through a thorough electronic database search. For meta-analysis dichotomous outcomes
were estimated by odds ratio (OR) and continuous outcomes were estimated by standardized mean
difference. Weight of a study was calculated based on inverse variance.
Results
After two screenings 20 trials were included in the study: 12 compared SUs with alternative, 5 compared SUs with a specific protocol versus conventional SU care, 3 compared SUs followed by specific interventions versus SUs followed by conventional follow-up. Acute SU care significantly improved patient outcomes in terms of institutional care (OR=0.61, 95% confidence interval (CI) 0.47
to 0.79, P=0.0002); death or institutional care (OR=0.70, 95% CI 0.60 to 0.83, P<0.0001), death or
dependency (OR=0.81, 95% CI 0.69 to 0.96, P=0.01; (4) length of hospital stay, standardized mean
difference=-0.27 day, 95% CI -0.36 to -0.19, P<0.0001). The effect of SUs on mortality was around
bottom-line statistical significance (OR=0.84, 95% CI 0.71 to 1.00, P=0.05). The benefit of SUs on
mortality can be easily altered by changing the inclusion criteria (e.g. randomized controlled trials
only, use of unpublished data). Effect of SUs on dependency was not significant (OR=0.92, 95% CI
0.74 to 1.13, P= 0.42).
Conclusion
This update confirmed the findings of the previous Cochrane review in general. Yet it showed that
the benefit of SUs was more significant on composite outcomes (e.g. death or dependency, death or
institutional care) than on individual outcomes (e.g. death, dependency).
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Scaffolds for intracerebral grafting of neural progenitor cells after experimental focal cerebral
infarction: a systematic review
M.B. Jensen1, L.D. Jager2, L.K. Cohen3
University of Wisconsin, Madison, USA1, University of Wisconsin, Madison, USA2, University of
Wisconsin, Madison, USA3
Background: Intracerebral grafting of neural progenitor cells is a promising potential treatment to
improve recovery after stroke, but the structural disruption and cavitation of brain tissue that occurs
creates an unfavorable environment for graft cell survival. To overcome this obstacle, scaffold materials have been used as substitute extracellular matrix to provide structural support for the transplanted cells. Many materials could potentially be used as scaffolds for this application, but the extent of current comparative data is unclear.
Methods: We performed a systematic review to determine the available evidence supporting specific
scaffolds for intracerebral neural progenitor cell grafting after experimental focal cerebral infarction.
Results: Of 560 search results, five studies matched our selection criteria. The reports described the
use of scaffolds tested in rats and mice after focal cerebral infarction, with co-delivered cell grafts at
the time of scaffold placement. Tested scaffold materials were composed of polyglycolic acid, poly[lactic-co-glycolic acid] particles, hyaluronan-heparin-collagen hydrogel, Matrigel, and extracellular
matrix derived from porcine brain and urinary bladder. Beneficial effects were seen with the scaffolds, including filling of the lesion cavity with embedded surviving graft cells, decreased inflammation and microglial infiltration, decreased astrocytosis and glial scarring, increased angiogenesis, and
biodegradation of the scaffold material as it was replaced by host tissue elements.
Conclusions: While multiple beneficial effects were reported, the optimal scaffold for this application is unclear as we found no direct comparisons. We conclude that multiple scaffolds appear promising for neural progenitor cell grafting after stroke, but further research is needed to optimize this
neurorestorative approach.
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Association between asymptomatic carotid stenosis and cognitive function: a systematic review Adjusting after stroke: A systematic review and synthesis of qualitative studies
X.L. Chang1, H.Q. Zhou2, C.Y. Lei3, B. W4, Y.C. Chen5, Z.L. Hao6, W. Dong7, M. Liu8
S. Sarre1, C. Redlich2, A. Tinker3, E. Sadler4, A. Bhalla5, C. McKevitt6
Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA1, Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA2, Department of
Neurology, West China Hospital, Sichuan University, Chengdu, CHINA3, Department of Neurology,
West China Hospital, Sichuan University, Chengdu, CHINA4, Department of Neurology, West China
Hospital, Sichuan University, Chengdu, CHINA5, Department of Neurology, West China Hospital,
Sichuan University, Chengdu, CHINA6, Department of Neurology, West China Hospital, Sichuan
University, Chengdu, CHINA7, Department of Neurology, West China Hospital, Sichuan University,
Chengdu, CHINA8, Chengdu,CHINA9

King’s College London, London, UNITED KINGDOM1, University of Brighton, Brighton,
UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, King’s College
London, London, UNITED KINGDOM4, Guy’s & St Thomas’ NHS Foundation Trust, London,
UNITED KINGDOM5, King’s College London, London, UNITED KINGDOM6

Background: There is evidence of variation in longer-term mental health and wellbeing after stroke,
which is not completely explained by severity or level and type of disability. The way people adjust
to the consequences of stroke may be a factor. Stroke survivors’ own views on adjusting after stroke
have been captured in qualitative studies. A systematic review and synthesis of such studies was
Background: Asymptomatic carotid stenosis (CS), defined as that patients have carotid stenosis
conducted, in order to understand adjustment and the barriers and facilitators to it.
without a past history and current clinical evidence of any prior cerebrovascular event, have tradiMethods: Qualitative studies drawing on stroke survivor’s accounts of their recovery and adjusttionally been considered clinically silent. It is less clear whether an asymptomatic CS itself is an in- ment, published in peer reviewed journals from 1990 – 2011 were searched for in databases CIdependent risk factor for a cognitive impairment.
NAHL, SSCI, Medline, ASSIA and Psychinfo, and by hand-searching relevant systematic reviews.
Methods: We conducted a systematic review of the literature using the Cochrane Library, MEDPapers were quality assessed for credibility and contribution using published criteria. Findings from
LINE, EMBASE and the China National Knowledge Infrastructure database. We also searched the
included studies were systematically extracted using a data matrix, and synthesised thematically.
reference lists of relevant studies and review articles. Two reviewers used a standardised form to
Results: Forty of 692 studies were included. Reported impacts of stroke were on physical functioncollect data and assess eligibility. The quality of study was assessed by the Newcastle–Ottawa Scale. ing, relationships and sense of self, with interactions between these domains. Adjustment to these
Results: A total of ten studies comprising 763 participants in the CS group and 6308 in the non-CS
changes had practical and psychosocial elements. It was not a linear process, but often marked by
group were included. All studies but one support the association between asymptomatic CS and cog- set-backs and new challenges over time. Participants identified personal characteristics such as denition impairment. When examining the concomitant factors of asymptomatic carotid stenosis and
termination as key to adjustment, but also employed practical and mental strategies. Their accounts
cognition in seven eligible studies, age (two studies) and reduced cerebrovascular reactivity (two
suggest that relationships (including relationships with health care professionals) and structural facstudies) showed positive results associated with cognitive impairment.
tors (such as access to health services, employment possibilities and welfare systems) influenced efConclusions: These results suggest that rather than being clinically silent, asymptomatic carotid ste- forts to adjust after stroke.
nosis may be associated with cognitive function impairment, which need to be further investigated
Conclusions: Processes of adjustment draw on resources found at the personal, inter-personal and
with high-quality studies.
structural levels. Adjustment usually continues long after discharge from services. Some stroke survivors may benefit from more explicit professional support to develop strategies for adjustment in
the long term.
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The “what, who and how” of scanning training for visual field loss after stroke: a comprehensive mixed methods systematic literature review
C. Hazelton1, A. Pollock2, M. Brady3, G. Walsh4

908 Meta-analysis and reviews
Effectiveness of mirror therapy on the recovery of motor skills in terms of function, disability
and participation in stroke patients: a systematic review
A. Juchters1, L. Pernet2, E. Kerckhofs3

Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University, Glasgow, 2, Nursing, Midwifery and Allied Health
Professions Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM3, Department of Vision Sciences, Glasgow Caledonian Univeristy, Glasgow, UNITED KINGDOM4

Vrije Universiteit Brussel, Brussels, BELGIUM1, Vrije Universiteit Brussel, Brussels, BELGIUM2, Vrije Universiteit Brussel, Brussels, BELGIUM3

Background
Loss of visual field persists in 21% of stroke survivors and affects functional abilities, quality of life
and rehabilitation. A recent Cochrane review suggests that scanning training may be an effective
rehabilitation method. We carried out a comprehensive examination of the research evidence to explore which scanning training interventions appear to work, the patient populations for whom they
work and the mechanisms of how they do so.
Methods
A mixed-methods systematic literature review.
Search strategy: a comprehensive search including bibliographic databases (MEDLINE, CINAHL,
AMED), registers of ongoing trials, charity websites and reference lists.
Inclusion criteria: any published paper (quantitative, qualitative or non-research) specifically on
scanning training for visual field loss due to stroke in adults.
Quality Appraisal: carried out using appraisal forms based on published criteria.
Analysis: 3 concurrent syntheses:
(a) Quantitative studies of effectiveness - using narrative analysis and statistical pooling
(b) Qualitative studies of users’ perspectives - using thematic analysis
(c) Theoretical models underlying interventions - using thematic analysis
Results
Bibliographic searching identified 2443 papers: 21 studies met the inclusion criteria. Ten studies
were included in analysis (a): meta-analysis of data from 4 RCTs shows training is more effective
than control in measures of reading (SMD 0.62, 95% CI 0.1, 1.14). Only one study contained qualitative evidence relevant to analysis (b). Ten papers, of varying methodologies, present models of
scanning training action and have been included in analysis (c).
The results of the evidence syntheses will be presented.
Conclusion
Visual field loss has a major impact on life after stroke: this review evidence allows us to more fully
understand scanning training and will inform research to support clinical practice. Future research
must include qualitative methods to explore users’ perspectives of training.
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Background: The aim of this study was to systematically review the effect of mirror therapy (MT) in
stroke patients on motor skills recovery to inform clinical practice and further research.
Methods: Data sources: A search was performed on electronic databases (PUBMED, WEB OF
KNOWLEDGE and PEDRO) from their inception to November 2011. Review methods: search
terms were used to identify articles that investigate the effect of mirror therapy on motor recovery
in stroke patients. 6 RCTs (evidence level B) are included with variable methodological quality, assessed by means of a quality checklist of NICE Guidelines and completed with items of Delphi list
by one reviewer.
Results: Main reasons for exclusion were study design and involvement of other pathology (CRPS).
The included trials all have B for level of evidence. Each study showed a positive effect of MT.
Studies that included a follow-up measurement all showed significant differences in advantage of
MT. Only the study from Michielsen et al. found no sign. effect but this can be due to other study
parameters.
Conclusion: There is moderate quality of evidence that MT improves motor skills recovery. Each
study showed a positive effect of MT. The relationship between any patient characteristics and/or
intervention characteristics and the results remains unclear. But this review was able to clarify the
needs and requirements for further investigation.
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Cortisol in acute stroke and associations with outcome: a systematic review.
A.J. Barugh1, P Gray2, S.D. Shenkin3, A.M.J. MacLullich4, G.E. Mead5
The University of Edinburgh and NHS Lothian, Edinburgh, UNITED KINGDOM1, The University of Edinburgh, Edinburgh, UNITED KINGDOM2, The University of Edinburgh and NHS
Lothian, Edinburgh, UNITED KINGDOM3, University of Edinburgh and NHS Lothian, Edinburgh,
UNITED KINGDOM4, University of Edinburgh and NHS Lothian, Edinburgh, UNITED KINGDOM5
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Is renal impairment associated with cerebral small vessel disease? Systematic review and meta-analysis.
S.D.J. Makin1, F.A.B. Cook2, J.M. 5
University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3

Background: Small vessel disease (SVD) of the brain may be a multi system disorder also affecting
other organs including the kidney. We performed a systematic review and meta-analysis to establish
Background- Several studies in non-stroke patients have shown an association between dysreguthe correlation of renal impairment with SVD.
lation of the Hypothalamic-Pituitary-Adrenal axis and morbidity (e.g. delirium) and mortality. We
Methods: We searched Medline and EMBASE for studies that measured microalbuminuria or esticonducted a systematic review to evaluate cortisol in acute stroke and its associations with outcome. mated glomerular filtration rate (eGFR) in adults with cerebral SVD, (lacunar stroke, or white matter
Methods- We searched MEDLINE and EMBASE for articles up to July 2012, using the keywords
hyperintensities WMH). We extracted data on diagnosis, demographics, co-morbidities and results.
“cortisol” and “stroke” and their associated terms or synonyms. We included studies published in
Results: Of 10433 titles, we identified 11 studies of 1365 patients with lacunar stroke and 5231 with
peer reviewed journals which recruited ten or more participants and measured cortisol at least once
cortical stroke, and 24 studies of 16540 patients with WMH. Four measured WMH qualitatively, 12
in the first year following stroke. Data were extracted regarding cortisol levels, their relationship to
counted silent infarcts and 10 measured WMH volume. Patients with WMH were significantly older
stroke severity, and outcome after stroke.
(68v65, p<0.001).
Results-Of 8425 abstracts, 91 full texts were obtained and 42 fulfilled our inclusion criteria. The
Patients with WMH had increased odds of proteinuria, (4 studies, 1668 subjects, OR 1.91, 95% CI
quality of included studies, based on the Strengthening the Reporting of Observational Studies in
1.31,2.94), and eGFR <60 (8 studies, 7850 participants, OR 2.47 (95% CI 1.93-3.15) compared to
Epidemiology (STROBE) was variable, but generally high, ranging from 6-21 out of 22, with a me- patients without: this remained significant in the 3 studies (2464 subjects) that accounted for hydian score of 18. The studies were heterogenous, including between 12 and 281 participants, with a pertension, age, and sex OR 1.90 (1.45-2.48). 12 studies (8359 subjects) were not included in the
range of stroke types, stroke severity and methods of cortisol measurement. There was an associameta-analysis as renal function or WMH were not dichotomised; 7 found a significant correlation.
tion between higher cortisol and dependency (eight out of eleven studies, n=822), morbidity: delirStudies of WMH had a higher OR of renal impairment (2.78 v 1.89) and less heterogeneity (I2 55
ium, depression, infection and hypertension (eight out of eight studies, n=435) and mortality (eight
v 69%) than studies which counted silent infarcts. The OR of proteinuria in lacunar versus cortical
out of ten studies, n=856). Only 11 (n=966), out of the 27 studies which looked at the relationship
stroke(2 studies, 297 subjects) was 0.74 (95%CI 0.21,2.58), the OR of an eGFR <60 (6 studies 5686
between cortisol and stroke severity found an association. After adjusting for stroke severity, one
subjects) was 1.06 (95%CI 0.66-1.73), no studies adjusted for age or hypertension.
study found an association between higher cortisol and dependency, and three studies found an asso- Conclusion: Our results suggest an association between WMH and renal function, implying an unciation between higher cortisol and mortality.
derlying multi-system disorder, but this does not exclude a powerful co-associate effect of age. FuConclusions- Elevated cortisol after stroke is associated with dependency, morbidity and mortality,
ture research should ascertain other vascular risk factors, use age-matched controls, and measure
but there is insufficient evidence to be certain that these relationships are independent of stroke seWMH.
verity.
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Stroke and visual problems: a comprehensive set of Cochrane reviews to investigate effective
interventions
A. Pollock1, C. Hazelton2, A. Bowen3
on behalf of the authors of the four Cochrane reviews
Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Glasgow Caledonian University, Glasgow, UNITED KINGDOM2, University of Manchester, Manchester, UNITED KINGDOM3
INTRODUCTION
Visual problems in stroke patients result from visual field deficits (VFD), eye movement deficits
(EMD), visual neglect (VN) and concurrent age-related eye conditions (ARC) and impact on functional abilities, quality of life and participation. The evidence base for best treatments is currently
inconsistent.
METHODS
We conducted three new Cochrane reviews and updated a fourth. We searched the Cochrane Central
Register of controlled Trials, MEDLINE, EMBASE, CINAHL, AMED, PsycINFO, reference lists,
trials registers, hand-searched relevant journals and contacted experts. We included RCTs of adults
with stroke which evaluated interventions which targeted improved vision or compensation for a
visual problem. Two authors independently screened abstracts, extracted data and assessed methodological quality.
RESULTS
Thirteen RCTs (n=285) investigated VFD, six of which had a control/placebo group. Meta-analysis
of three RCTs (n=129) demonstrated that scanning training is more effective than control/placebo
at improving ability to scan (SMD 1.14[0.29, 2.00]) and read (SMD 0.79[0.29, 1.29]). Two RCTs
investigated EMD, but only included a total of five stroke patients. Twenty-three RCTs (n=628)
investigated VN, nineteen of which compared cognitive rehabilitation with a placebo, control or no
treatment. Meta-analysis of 11 RCTs (n=355) demonstrated that cognitive rehabilitation is more effective than control for immediate effects on activities of daily living (SMD 0.24 [0.01, 0.48]), but
data from 7 RCTs (259 participants) showed that this effect was no longer significant at long-term
follow-up. No RCTs investigated ARC specifically in a stroke population.
CONCLUSIONS
Our four reviews provide a comprehensive overview of the effectiveness of interventions for visual
problems after stroke. No rehabilitation approach for VFD or VN can be supported or refuted based
on current evidence from RCTs. There is an absence of evidence relating to EMD or ARC.
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Meta-Analysis of the Efficacy of Training Therapies in Animal Models of Focal Cerebral Ischemia
A. Schmidt1, J. Wellmann2, W.R. Schäbitz3, K. Diederich4, J. Minnerup5
Department of Neurology, University of Münster, Münster, GERMANY1, Institute of Epidemiology and Social Medicine, University of Münster, Münster, GERMANY2, Department of Neurology, EVK Bielefeld, Bethel, Bielefeld, GERMANY3, Department of Neurology, University of
Münster, Münster, GERMANY4, Department of Neurology, University of Münster, Münster, GERMANY5
Background: Although several studies have shown beneficial effects of physical training in animal
models of stroke, the most effective training strategy has not been identified. Moreover, the optimal
time to initiate training remains unclear. The present meta-analysis was performed to compare the
efficacy of different training strategies with respect to infarct size and functional outcome, and to determine the optimal time window for training therapies.
Methods: We searched the literature for studies analysing the efficacy of physical training in animal
models of focal cerebral ischemia. Training consisted of either forced exercise or voluntary exercise
(i.e. animals had free access to running wheels) or forced arm use. Two reviewers independently
extracted data on study quality, training strategy, infarct size and neurological outcome (cognitive
function, running function and limb function). Data were pooled by means of a meta-analysis.
Results: Thirty-six studies with more than 880 animals were included. A pooled meta-analysis of all
treatments showed that training therapies reduced the infarct volume by 14% (95% CI, 2% to 25%),
and improved the cognitive function by 33% (95% CI, 8% to 50%), the neuroscore by 13.4% (95%
CI, 1.5% to 25.3%) and the running function by 6.64% (95% CI, 1.35% to 11.93). Among the different training strategies, forced exercise most effectively reduced the infarct volume (30% reduction
of infarct volume compared to untreated controls (95% CI, 17% to 42%)) and forced exercise most
effectively improved the running function (17.84%; 95% CI, 8.40% to 27.90%).
Conclusion: The meta-analysis confirms that training therapies reduce the infarct volume and enhance the functional recovery in animal models of stroke. Among three different training strategies,
forced exercise reduced the infarct volume and improved the running function most effectively. A
meta-regression will be performed to determine the optimal time window to initiate training.
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Octogenarians should not be excluded from acute stroke endovascular trials as major clinical
responses common with reperfusion
M.A. Almekhlafi1, S. Mishra2, J. Desai3, V. Nambiar4, O. Volny5, M. Eesa6, B.K. Menon7, A.M.
Demchuk8, M. Goyal9, W. Morrish10
University of Calgary - King Abdulaziz Unviersity, Calgary, CANADA1, Unviersity of Calgary,
Calgary, 2, Unviersity of Calgary, Calgary, 3, Unviersity of Calgary, Calgary, 4, Unviersity of Calgary, Calgary, 5, Unviersity of Calgary, Calgary, 6, Unviersity of Calgary, Calgary, 7, Unviersity of
Calgary- HBI, Calgary, 8, University of Calgary - HBI, Calgary, 9,University of Calgary, Calgary,
CANADA10
BACKGROUND Octogenarians were excluded from many endovascular acute ischemic stroke
trials. This was based on the expected delays in achieving successful reperfusion due to tortuous
vascular anatomy and a perceived poor potential for recovery especially in those with existing
disability. We sought to assess the safety of the stentrievers technology in this patient population.
METHODS This study is part of a longitudinal cohort of acute anterior circulation stroke patients
treated in our center between Jan 2011 to Dec 2012. Octogenarians were considered for IA stroke
therapy in the absence of a pre-existing disability (Barthel index ≥90) or terminal illness. RESULTS
The results are shown in the table. Octogenarians had a non-significant increase in the in-hospital
mortality; all occurred in patients who did not reperfuse successfully. In a multivariable logistic
regression, age did not impact NIH improvement in 24-hours. There was a non-significant trend toward increased puncture-to-reperfusion times with increasing age (p 0.8; figure). CONCLUSION
Octogenarians can be treated in a safe and fast manner when selected carefully. The impact of age
on long-term functional outcome was not assessed. Excluding these patients from randomized trials of acute stroke therapy may need to be revisited given the recent advances in the endovascular
reperfusion technology and stroke patients care.

Octogenarians
N
20
Median age (iqr)
83 (4)
Median baseline NIHSS
17 (11)
Median baseline ASPECTS
9 (2.5)
Proportion with M1 occlusion
75%
Proportion treated with IV tPA
60%
Median door to imaging
22 (13)
Median imaging to puncture
60 (45)
Median puncture to reperfusion
42 (38)
Median onset to reperfusion
269 (79)
Proportion with successful reperfu- 75%
sion (TICI 2b-3)
Median 24-hour NIHSS
9 (14)
Median 24-hour ASPECTS
8 (4)
Median NIH drop in 24 hours
7 (6)
Proportion with 50% or more drop 47%
in NIH in 24 hours
In-hospital mortality
15%
* Chi-square p >0.05 		
†U test p-value>0.05

Nonoctogenarians
66
65 (15)
18 (9)
8 (3)
77.3%
47%
18 (9)
62 (41)
39 (31)
233 (184)
83.3%*
7 (10)†
6 (3)†
10 (10)
58.5%*
6%*
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914 Interventional neurology
Mechanical thrombectomy in severe thromboembolic stroke
A. Kuntze Söderqvist1, M. Kaijser2, T. Andersson3
Clinical Neurosciences, Karolinska Institute and Dept of Neuroradiology, Karolinska University Hospital, Stockholm, Sweden, Stocholm, SWEDEN1, Clinical Neurosciences, Karolinska
Institute and Dept of Neuroradiology, Karolinska University Hospital, Stockholm, Sweden, Stockholm, SWEDEN2, Clinical Neurosciences, Karolinska Institute and Dept of Neuroradiology, Karolinska University Hospital, Stockholm, Sweden, Stockholm, SWEDEN3

915 Interventional neurology
Two years experience with endovascular therapy for large vessel acute ischemic stroke: results and outcome of 165 consecutive patients.
J.S.H. Højgaard1, M.C. Cortsen2, M.C. Cronquist3, M.H. Holtmannspötter4, J.K. Kelsen5, D.K.
Krieger6, D.K. Kondziella7, S.M. Mogensen8, T.S. Stavngaard9, J.S. Stensballe10, H.S. Søndergaard11, Å.W. Wagner12, K.H. Hansen13

Department of Neurology, Rigshospitalet University Clinic, Copenhagen, DENMARK1, Department of Neurointervention, Rigshospitalet University Clinic, Copenhagen, DENMARK2,
Department of Neurointervention, Rigshospitalet University Clinic, Copenhagen, DENMARK3,
Background & purpose: Evaluation of safety, effectiveness and outcome for mechanical thrombecDepartment of Neurointervention, Rigshospitalet University Clinic, Copenhagen, 4, Department of
tomy in the treatment of severe acute ischemic stroke (sAIS) secondary to large artery occlusion.
Neurology, Rigshospitalet University Clinic, Copenhagen, DENMARK5, Department of Neurology,
Methods: Consecutive patients presenting with acute ischemic stroke (AIS) at the Karolinska UniRigshospitalet University Clinic, Copenhagen, DENMARK6, Department of Neurology, Rigshosversity Hospital, Stockholm, Sweden from September 2005 through December 2011 and treated
pitalet University Clinic, Copenhagen, DENMARK7, Department of Neuroanaesthesiologylogy,
with mechanical thrombectomy were retrospectively investigated. TICI scores were evaluated on
Rigshospitalet University Clinic, Copenhagen, DENMARK8, Department of Neurointervention,
pre- and post-procedure angiographies and a TICI-score of 2b or 3 was regarded as successful revas- Rigshospitalet University Clinic, Copenhagen, DENMARK9,
cularisation. The definition of symptomatic intracranial haemorrhage (SICH) at 24 h was subarachBlood Bank, Section of Transfusion Medicine, Rigshospitalet University Clinic, Copenhagen,
noid hemorrhage or parenchymal haemorrhage type 2 in conjunction with a ≥ 4 points decline in the DENMARK10, Department of Neurology, Rigshospitalet University Clinic, Copenhagen, DENNIHSS score, or if the bleed caused death. A modified Rankin Scale (mRS) score ≤ 2 at follow-up
MARK11, Department of Neurointervention, Rigshospitalet University Clinic, Copenhagen, DENwas considered as favourable functional outcome. In this analysis we have focused on patients with MARK12, Department of Neurology, Rigshospitalet University Clinic, Copenhagen, DENMARK13
sAIS in the anterior circulation, defined as preinterventional NIHSS of 12 or more. Results: 192 patients were treated with mechanical thrombectomy for AIS in the anterior circulation, 129/192 had
Background: Endovascular therapy (EVT) for acute ischemic stroke (AIS) has been performed on
a preinterventional NIHSS of 12 or more. Among the 84 patients with NIHSS 12-19 a clinically
a regular basis since 2011 at our clinic – from 1. june 2011 on a 24-hour basis. In our region with
successful thrombectomy, defined as a reduction in NIHSS of 4 or more, was achieved in 64%, and
a population of 2,5 million there are 4 IV thrombolysis (IVT) centers and 1 EVT center. All stroke
44% had a final NIHSS of 5 or less, and favourable functional outcome was established in 51%.
patients evaluated for IVT have a CT/ CTA. EVT is considered in patients with large vessel occluWith preinterventional NIHSS 20-35, the corresponding figures were 51%, 13% and 36% (47%
sion, no significant signs of infarction and a time from onset <6-8 hours. A close collaboration beamong those having an preinterventional mRS = 0), respectively. SICH was found in 14/192 patween the IVT and the EVT centers has been established. Most patients with large vessel occlusion
tients (7%), with no significant difference when comparing the different groups of preinterventional are transferred receiving bridging IVT. The aim of this presentation is to present our expierience
NIHSS. Conclusions: This study shows that mechanical thrombectomy is an effective and safe treat- with this concept.. Methods: From a continous database parameters such as age, time of onset, type
ment in severe acute ischemic stroke and large artery occlusions with excellent long-term functional of vessel occlusion, NIHSS, time to admission/EVT/recanalisation, recanalisation score (TICI) and
outcome even in patients with a high preinterventional NIHSS.
outcome - mRS at 24 hours and 3 months. Data for 2011 have been processed, whereas data for
2012 presently are evaluated and will be ready at the meeting. Results: 165 patients were treated
from 1. january 2011 untill 31. december 2012; 2011 n=42, 2012: n= 123. The following results are
based on the 2011 cohort. This comprised male n=24 female n=18 median age 60 (11-91), NIHSS
median 16,1 (2-25). The causative occlusion was ICA 21% MCA 60% BA 19%. 71% had received
IVT. The EVT procedure usually consisted of mechanical thrombectomy using a stent retriever, in
some cases assisted by local intra arterial rt PA and intra/extracranial stenting. In 74% of the patients
a recanalisation of TICI ≥2b was achieved. At 3 month follow-up 55 % had a mRS ≤2 and the mortality was 19%. The complication rate with symptomatic ICH was <5%. Conclusion: An operational
multidisciplinary center for EVT in acute large vessel stroke has been established now treating more
than 10 patients a month. The complication rate is low. Although this study was not randomised/
controlled the results seem to favour EVT in stroke patients with large vessel occlusion.
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Artery dissection and stroke. Incidence, clinical picture, management, and outcome. Retrospective study.
V. Nosal1, K. Zelenak2, S. Sivak3, J, Michalik4, J. Zelenakova5, E. Kurca6
Neurology Clinic CU JLF And University Hospital in Martin, Martin, SLOVAKIA1, Radiology Clinic CU JLF And University Hospital in Martin, Martin, SLOVAKIA2, Neurology Clinic CU
JLF University Hospital in Martin, Martin, SLOVAKIA3, Neurology Clinic CU JLF And University Hospital in Martin, Martin, SLOVAKIA4, Neurology Clinic CU JLF And University Hospital in
Martin, Martin, SLOVAKIA5, Neurology Clinic CU JLF And University Hospital in Martin, Martin, SLOVAKIA6

917 Interventional neurology
Evaluation of the bridging concept as treatment option in endovascular stroke treatment.
L. Fjetland1, K.D. Kurz2, S. Roy3, M.W. Kurz4
Department of Radiology, Stavanger University Hospital, Stavanger, NORWAY1, Department
of Radiology, Stavanger University Hospital, Stavanger, NORWAY2, Department of Radiology,
Stavanger University Hospital, Stavanger, NORWAY3, Department of Neurology, Stavanger University Hospital, Stavanger, NORWAY4

PURPOSE: Intraarterial therapy (IAT) is increasingly used as treatment option for acute stroke
caused by central large vessel occlusions. It is an ongoing discussion whether patients presenting
within the first 4.5 hours should be pretreated with intravenous thrombolysis (IVT) before continuBackground:Artery dissection (DIS) is considered as a relatively rare case of the stroke. We present ing with IAT (bridging concept). The authors evaluate the bridging concept used as standard concept
analysis of DIS incidence, clinical picture, management, and outcome of the patients in our centre. at the Stavanger University Hospital (SUS).
Methods: Retrospective analysis of the patients with artery DIS (internal carotid artery (ICA), ver- MATERIALS AND METHODS: All patients treated at SUS with IAT from May 2009 to Octotebral artery (VA), middle cerebral artery (MCA), and basilar artery (BA)), who were hospitalised ber 2012 were included in this study. All patients presenting within 4.5 hours with an acute stroke
at our department during years 2009 - 2012.
caused by a large vessel occlusion and no contraindications for IVT were pretreated with IVT prior
Results:15 patients (9 male and 6 female) were enrolled. Average age was 44.8 years (17-70). From to IAT. We analyzed the proportion and characteristics of patients that got a recanalization already
22 identified DIS 19 were endovascularly treated, 3 were treated conservatively. Only 6 DIS were
by pretreatment with IVT.
found as an isolated serious vascular pathology (all were left ICA), the rest were combined as folRESULTS: 81 patients were evaluated in this study. In 62 of the patients IAT (76.5%) had been perlows: 1 ICA DIS + contralateral ICA occlusion, 1 ICA and MCA DIS, 1 bilateral ICA and unilateral formed. In 12 patients (14.8%) only angiography was performed as they exhibited recanalization
MCA DIS, 1 bilateral ICA DIS and unilateral VA occlusion, 1 bilateral ICA DIS, bilateral VA DIS, due to IVT, in three patients (3.7%) IAT was not performed due to clinical reasons and in 4 patients
1 unilateral VA DIS and contralateral VA occlusion, 1 BA DIS, 1 VA and BA DIS. 9 patients had
(4.9%) it was technically not possible to accomplish IAT. Patient characteristics and safety details
spontaneous DIS, 5 cases had history of recent trauma and in one case severe cough was noted.
are presented.
Only in 4 cases treatment was acute (in average 5 hours from the onset of symptoms or trauma), 11 CONCLUSIONS: Bridging therapy seems to be a safe and feasible concept in acute stroke treatpatients were treated 2-7 days from the onset of symtoms. This corresponds with CT/MRI finding - ment. In our patient group 14.8% got a recanalization of the prior occluded vessel due to IVT. As
5 patients had negative finding on initial CT or MRI, 10 patients had ischemic lesion identified. No time is crucial for good patient outcome bridging therapy is recommended as concept for IAT.
characteristic clinical picture was usually found, except 3 cases with typical headache or neck pain.
There was 1 asymptomatic DIS as an incidental finding, the rest of the patients had from mild to
severe neurologic deficit depending on the affected artery and stroke or trauma severity. 9 patients
significantly improved after treatment, in 4 cases there was no change after treatment (however all
were with mild deficit), 1 patient died (patient with VA DIS followed with BA thrombosis), and
there was 1 procedure related complication - carotid-cavernous fistula. Conclusion:DIS is rare case
of the stroke, but possible especially in younger population. Artery DIS is not usually isolated. Endovascular treatment is safe and effective treatment. Supported with ITMS No:26110230067
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Anatomical features of the vertebral artery for transbrachial direct cannulation of a guiding
catheter to perform coil embolization of cerebral aneurysms in the posterior cerebral circulation
T. Iwata1, T. Mori2, Y. Miyazaki3, M. Nakazaki4, Y. Takahashi5
Department of Stroke Treatment, Shonan Kamakura General Hospital Stroke Center,, Kamakura, JAPAN1, Department of Stroke Treatment, Shonan Kamakura General Hospital Stroke
Center,, Kamakura, JAPAN2, Department of Stroke Treatment, Shonan Kamakura General Hospital
Stroke Center,, Kamakura, JAPAN3, Department of Stroke Treatment, Shonan Kamakura General
Hospital Stroke Center,, Kamakura, JAPAN4, Department of Stroke Treatment, Shonan Kamakura
General Hospital Stroke Center,, Kamakura, JAPAN5
Background
In cases of patients with a tortuous aortic arch, aortic diseases or occlusion of the femoral artery, it
is difficult to introduce a guiding catheter (GC) into the vertebral artery (VA) through the femoral
route, then transbrachial VA cannulation of a GC is attempted. However, anatomical features of the
VA are uncertain for transbrachial direct cannulation of a GC.
Purpose
The purpose of our study was to investigate the anatomical features of the VA for transbrachial direct cannulation of a GC to perform coil embolization of cerebral aneurysms in the posterior cerebral circulation.
Methods
Included in our retrospective analysis were patients who underwent transbrachial coil embolization
of cerebral aneurysms in the posterior cerebral circulation from January 2007 to November 2012.
Investigated were patient characteristics, preoperative sizes of aneurysms, aneurysms location, the
angle formed by the proximal VA and the subclavian artery (AVS) and the VA diameter at the level
of the fourth cervical vertebrae (VAD) in the side of the transbrachial access route.
Results
Twenty-one patients with twenty-two aneurysms met our criteria. Their age ranged from 26 to 76
years (average; 58 years). The locations of aneurysms were the VA (n=13), the basilar artery (BA)
tip (n=3), the BA trunk (n=3), the BA superior cerebellar artery (n=1), the BA anterior inferior cerebellar artery (n=1) and the VA posterior inferior cerebellar artery (n=1). As the access route for
direct cannulation of a GC, the right brachial artery (BrA) was used in 19 cases with 20 aneurysms
and the left BrA in 2 cases with 2 aneurysms. The average AVS ranging from 45 to 95 degree was 77
degree, and the average VAD ranging from 3.6 to 4.5 mm was 4.0 mm.
Conclusions
Whichever brachial artery was used for the access route, transbrachial direct cannulation of a GC
was successful in cases the AVS was about 45 degree or more and the VAD about 3.6 mm or more.
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INFLUENCE OF rTPA TREATMENT PRIOR TO MECHANICAL THROMBECTOMY ON
ANGIOGRAPHIC AND CLINICAL RESULTS.
J. Zamarro Parra1, E. Carreón Guarnizo2, A. Morales Ortiz3, G. Parrilla Reverter4, C. Lucas Ródenas5, M. Espinosa de Rueda Ruiz6, F.A. Martínez García7, B. García-Villalba Navaridas8, R.M.
Sánchez Gálvez9, F. Hernández Fernández10, B. Escribano Soriano11, A. Moreno Diéguez12
Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN1, Hospital Universitario Virgen de
la Arrixaca, Murcia, SPAIN2, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN3, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN4, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN5, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN6, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN7, Hospital Universitario Virgen de la Arrixaca, Murcia,
SPAIN8, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN9,
Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN10, Hospital Universitario Virgen de la
Arrixaca, Murcia, SPAIN11, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN12
BACKGROUND: At our institution, rTPA treatment prior to intraarterial mechanical thrombectomy
is established based on usual clinical protocol. We analyze the influence of treatment with rTPA prior to IAMT. METHODS: All patients treated with IAMT were divided into two groups (prior rTPA
or without prior rTPA). We analyzed the clinical characteristics and results of each group, performing a statistic analysis of rTPA influence on the results. RESULTS: Out of 141 IAMT patients, 61
(43.3%) received rTPA prior to IAMT. rTPA group data: n= 61; mean age=66.3; Men=55.7%; Most
frequent vascular risk factors=Hypertension, Atrial Fibrillation; Most frequent etiology=cardioembolic 39.3%; Occluded artery= MCA 63.9%; Mean NIHSS=16.5; Complete recanalization=91.8%;
Symptomatic intracranial hemorrhage= 6.5%; Procedural complications=1 (1.6%); Mean time
to treatment=316 min; mRS90≤2=55.1%; Mortality=13.1%. Non-rTPA group data: n=81; mean
age=69.5; Men=50%; Most frequent vascular risk factors=Hypertension, Atrial Fibrillation; Most
frequent etiology=cardioembolic 40%; Occluded artery= MCA 63.9%; Mean NIHSS=17.6; Complete recanalization=92.5%; Symptomatic intracranial hemorrhage= 2.5%; Procedural complications=3 (3.7%); Mean time to treatment=342 min; mRS90≤2=38.4%; Mortality=27.5%. rTPA
treatment prior to IAMT had a statistically significant association to lower mortality, and had no
statistically significant association with recanalization rate nor with mRS90. CONCLUSIONS: rTPA
treatment prior to IAMT is, in our series, associated to lower mortality. Although more studies are
necessary to asses these results and this association, possible causes of this relation in our series
were lower NIHSS and shorter mean time to treatment in patients treated with rTPA prior to IAMT.

London, United Kingdom 2013
920 Interventional neurology
Significance of clopidogrel resistance related to the stent-assisted angioplasty in patients with
atherosclerotic cerebrovascular disease
B.H. Lee1, Y.J. Choi2, H.G. Lee3, J.S. Kang4

921 Interventional neurology
Neurointerventional treatment in acute stroke. Whom to treat? (Endovascular Treatment for
Acute Stroke: Utility of THRIVE Score and HIAT Score for Patient Selection)
L. Fjetland1, S. Roy2, K.D. Kurz3, T. Solbakken4, J.P. Larsen5, M.W. Kurz6

Dept.of Radiology Cheonan ChungMu Hospital, Cheonan, SOUTH KOREA1, Dept.of Neurology, Cheonan ChungMu Hospital, Cheonan, SOUTH KOREA2, Dept. of Neurosurgery, Cheonan
ChungMu Hospital, Cheonan, SOUTH KOREA3, Dept. of Neurosurgery, Cheonan ChungMu Hospital, Cheonan, SOUTH KOREA4

Department of Radiology, Stavanger University Hospital, Stavanger, NORWAY1, Department
of Radiology, Stavanger University Hospital, Stavanger, NORWAY2, Department of Radiology,
Stavanger University Hospital, Stavanger, NORWAY3, Department of Neurology, Stavanger University Hospital, Stavanger, NORWAY4, Department of Neurology, Stavanger University Hospital,
Stavanger, NORWAY5, Department of Neurology, Stavanger University Hospital, Stavanger, NORWAY6

Background:To evaluate the prevalence, risk factor, clinical and radiographic outcomes of clopidogrel resistance in patient with stenting for atherosclerotic cerebrovascular disease.
Materials and Methods:Between Sep.2006 and June 2008, clopidogrel resistance test was performed
on 43 patients who underwent stenting for atherosclerotic cerebrovascular disease. Clopidogrel resistance test was performed about 12 hours after drug administration(loading dose:300mg, maintanance dose: 75mg).41 patients were included(range: 41-79, mean: 65.9 years). Among 41 patients,
18 patients showed intracranial lesions, and 23 patients had extracranial lesions.We evaluate the
prevalence, risk factors and complications related to clopidogrel resistance.
Results:21 patients (51.2%) presented clopidogrel resistance(intracranial:10 patients (55.6%),extracranial:11 patients(47.8%)) with no clopidogrel resistance in 20 patients. Stent-assisted angioplasty
was technically successful in all patients, but acute instent thrombosis occurred in 5 patients with
intracranial lesion(four patients with clopidogrel resistance and one patient without clopidogrel resistance). Acute thrombi were completely lysed after IA infusion of abciximab. Patients with clopidogrel resistance showed relatively higher incidence of dyslipidemia than non-resistance patients.
Conclusion : There is high prevalence of clopidogrel resistance in patients with atherosclerotic cerebrovascular disease. Acute instent thrombosis is more frequently seen in the clopidogrel resistant
group. So, clopidogrel resistance test should be necessary to avoid thromboembolic complications
related to acute instent thrombosis.

PURPOSE: Intraarterial therapy (IAT) is increasingly used as treatment option for acute stroke
caused by central large vessel occlusions. Despite high rates of recanalization, the clinical outcome
is highly variable. The authors evaluate the Houston IAT (HIAT) and the Totaled Health Risks in
Vascular Events (THRIVE) score, two predicting scores designed to identify patients likely to benefit from IAT. MATERIALS AND METHODS: All patients treated at the Stavanger University Hospital with IAT from May 2009 to June 2012 were included in this study. We combined the scores in
an additional analysis. We also performed an additional analysis according to high age and evaluated
the scores in respect of technical efficacy. RESULTS: 52 patients were evaluated by the THRIVE
score and 51 by the HIAT score. We found a strong correlation between the level of predicted risk
and the actual clinical outcome (THRIVE p=0.002, HIAT p=0.003). The correlations were limited
to patients successfully recanalized and to patients < 80 years. By combining the scores additional
14.3% of the patients could be identified as poor candidates for IAT. Both scores were insufficient
to identify patients with a good clinical outcome. CONCLUSIONS: Both scores showed a strong
correlation to poor clinical outcome in patients < 80 years. The specificity of the scores could be
enhanced by combining them. Both scores were insufficient to identify patients with a good clinical
outcome and showed no association to clinical outcome in patients ≥ 80 years.
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Endovascular Treatment of Ugly Aneurysms using Sandwitch Technique
B.H. Lee1, Y.J. Choi2, H.G. Lee3, J.S. Kang4
Dept. of Radiology, Cheonan ChungMu Hospital, Cheonan, SOUTH KOREA1, Dept. of Neurology, Cheonan ChungMu Hospital, Cheonan, SOUTH KOREA2, Dept. of Neurology, Cheonan
ChungMu Hospital, Cheonan, SOUTH KOREA3, Dept. of Neurology, Cheonan ChungMu Hospital,
Cheonan, SOUTH KOREA4

923 Interventional neurology
Where should we direct our efforts among a few in-hospital steps from ER arrival to achieve
faster recanalization in acute ischemic stroke?
R. Ito1, T. Mori2, M. Nakazaki3, T. Iwata4, Y. Miyazaki5, Y. Takahashi6

Department of storoke treament Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1, Department of storoke treament Shonan Kamakura General Hospital Stroke
Center, Kamakura, JAPAN2, Department of storoke treament Shonan Kamakura General Hospital
Stroke Center, Kamakura, JAPAN3, Department of storoke treament Shonan Kamakura General
Background: To report mid-term results of endovascular treatment for ugly aneurysms with sandHospital Stroke Center, Kamakura, JAPAN4, Department of storoke treament Shonan Kamakura
witch technique
General Hospital Stroke Center, Kamakura, JAPAN5, Department of storoke treament Shonan KaMethods: Between Dec 2009 and Nov 2011, endovascular treatment with sandwitch technique(stent/ makura General Hospital Stroke Center, Kamakura, JAPAN6
coils/stent/coils/stent…) was performed in 6 patients (M:F=2:4,mean age: 59.7years) with aneurysm
surgically difficult or difficult with conventional endovascular treatment. Lesion characteristics were [Back ground and purpose]
as follows: unruptured aneurysm in five and ruptured in one 4 saccular dissecting aneurysms: 3 in
Faster recanalization is related to better clinical outcome in acute ischemic stroke. The purpose of
supraclinoid ICA and one in P1 segment 1 fusiform dissecting aneurysm in intracranial vertebral ar- our retrospective study is to analyze the time taken in various aspects of in-hospital care from ER
tery 1 P-com aneurysm (rupture during stent-assisted coiling)
arrival to arterial puncture in patients undergoing endovascular therapy and to find which step the
Results: Technical success was achieved in all patients ( total occlusion in five and subtotal occlulongest is.
sion in one ). There was no procedure-related morbidity or motality. Serial angiographic follow-up
[Method]
was available in four patients ( mean: 9.3months, range: 2-15 month). One patient with sub-total
Stroke Center Database was investigated retrospectively and included in our analysis were patients
occlusion showed near-total occlusion on 2 month follow-up angiogram and there was no recanali(1) who were admitted to our institution from January 2004 to June 2012, (2) who presented some
zation or regrowth of aneurysm in remaining three patients.
neurological symptoms, (3) who underwent MRI following CT, which showed acute ischemic stroke
Conclusion: Endovascular treatment with Sandwitch technique was technically feasible and safe for caused by major vessel occlusion and no intracerebral hemorrhage, (4) who underwent endovascular
treatment of ugly aneurysm which was surgically difficult or difficult with conventional endovascu- therapy including local intra-arterial fibrinolysis, mechanical thrombectomy using balloon, Merci relar treatment. It could be another treatment option if pipeline stent system cannot be used.
trieval system and Penumbra system and stenting. We examined the times from ER arrival to arterial
puncture (ER-AP), from ER arrival to CT ( ER-CT ), from CT to MRI ( CT-MR ), and from MRI to
arterial puncture ( MR-AP).
[Result]
During the study period, 212 patients were included for retrospective analysis. The average ER-AP
time was 2.73 ± 1.39 hours, the average ER-CT, CT-MR and MR-AP times were 0.47 ± 0.38 hours,
0.81 ± 0.37 hours and 1.45 ± 0.68 hours, respectively. The MR to AP step spent the longest time
and the CT to MR step was the second.
[Conclusion]
CT to MR and MR to arterial puncture times show wide variability and the times must be reduced to
achieve faster recanalization by endovascular therapy.
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Is the early carotid artery stenting and angioplasty for symptomatic stenosis safe?.
O. Lara1, F. Moniche2, J.R. Gonzalez-Marcos3, I. Gutierrez4, J. De la Torre5, A. Cayuela6, A. Mayol7, A. Gonzalez8

925 Interventional neurology
Imaging-to- Stent deployment Time Interval Is Shorter during Daytime Hours Vs. Evening
Times in Endovascular Therapy for Acute Ischemic Stroke
V. Nambiar1, M.A. Almekhlafi2, J. Desai3, S. Mishra4, O. Volny5, A.M. Demchuk6, M. Goyal7

Hospitales Universitarios Virgen del Rocío, Seville, SPAIN1, Hospitales Universitarios Virgen
del Rocío, Seville, SPAIN2, Hospitales Universitarios Virgen del Rocío, Seville, SPAIN3, Hospitales
Universitarios Virgen del Rocío, Seville, SPAIN4, Hospitales Universitarios Virgen del Rocío, Seville, SPAIN5, Hospitales Universitarios Virgen del Rocío, Seville, SPAIN6, Hospitales Universitarios Virgen del Rocío, Seville, SPAIN7, Hospitales Universitarios Virgen del Rocío, Seville, SPAIN8

University of Calgary, Calgary, CANADA1, Unviersity of Calgary - King Abdulaziz University,
Calgary, 2, Unviersity of Calgary, Calgary, 3, Unviersity of Calgary, Calgary, 4, Unviersity of Calgary, Calgary, 5, Unviersity of Calgary, Calgary, 6, Unviersity of Calgary, Calgary, CANADA7

BACKGROUND Stentrievers can establish immediate by-pass effect by delivering blood to the
ischemic tissue once the stent is deployed. A potential factor that may introduce delays in achieving
Background: The benefit of endarterectomy has been proven to be dependent of the timing of sura short imaging to first stentriever deployment time is the timing of the intervention. We assessed
gery in relation to the presenting TIA or stroke event. Nowadays, carotid artery stenting and angiothe feasibility of achieving short imaging to first stentriever deployment during the daytime hours.
plasty (CAS) is an alternative of endarterectomy. However, there is uncertainty about the safety of
METHOD This is a longitudinal cohort of acute ischemic stroke patients treated with endovascuperforming CAS among patients with a recent TIA or stroke.
lar therapy in our center between Jan 2011 to Dec 212. The imaging to first stentriever deployment
Methods: We conducted a retrospective analysis of our prospective database of patients who under- time was defined as the time from the completion of CT angiogram to the first angiographic run that
went CAS for severe carotid stenosis since January 2002 to December 2012. Patients were classified shows that the stentriever has been deployed in the target occluded artery. This time interval was
as follows: asymptomatic patients; delayed CAS performed >2 weeks after symptoms; and early
compared between patients treated during the daytime hours (0700-1800 hours) vs. outside these
CAS performed </= 2 weeks after symptoms. Clinical and radiological features were reviewed.
hours. RESULTS 99 patients were analysed. The median imaging to first stentriever deployment
Outcomes were TIA/stroke or death up to 30 days after the procedure.
time was 86 minutes (80.5 minutes during the daytime vs. 97 minutes outside these hours; U-test p
Results: We included 906 consecutive patients. Of them, 170 (14,7%) were early CAS, 655 (56,7%) value 0.038). The proportion of patients treated during daytime hours with imaging to first stentrievdelayed CAS and 331 (28,6%) asymptomatic. Mean follow-up was 25,6 months. There was no difer deployment time < 120 minutes was 86% compared to 65.8% outside these hours (Chi-square p
ference regarding clinical features or carotid stenosis among the three groups, except with peripheral 0.02). The proportion of patients with successful reperfusion (TICI 2b or 3) treated during the dayartery disease (p=0,016). In the acute setting, there were less peri-procedural hypotension and bratime was 76.7% compared to 76.9% outside daytime hours. Outcome data was available for 50 padycardia in early CAS group. The outcomes of TIA/stroke and death were not significantly different, tients (50%). The proportion with a favourable discharge modified Rankin Scale (mRS <3) in those
however there was slightly more TIA in early CAS group (6,1% vs 3,8% in delayed-group and 3,1% with an imaging to first stentriever deployment time < 120 minutes was 65% vs. 20% in those who
in asymptomatic-group, p=0.3).
did not meet that time (Chi-square p 0.01). None of the patients who did not meet this target time
Conclusion: Our results showed that early CAS can be considered safe when performed in sympachieved mRS score ≤ 1 compared to 55% of those with an imaging to first stentriever deployment
tomatic patients, favouring an immediate intervention after index ischemic event to avoid the high
time < 120 minutes (Chi-square p 0.002). CONCLUSIONS An imaging to first endovascular stenshort-term risk of stroke.
triever deployment time < 120 minutes is feasible and was achieved more consistently during daytime hours. It was associated with better functional outcome.
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926 Interventional neurology
Thrombectomy of Acute Vertebrobasilar Occlusion using Stent Retrievers: Initial Experience
(18 Patients).
J. Zamarro Parra1, M. Espinosa de Rueda Ruiz2, G. Parrilla Reverter3, B. García-Villalba Navaridas4, F. Hernández Fernández5, E. Carreón Guarnizo6, A. Morales Ortiz7, E. Andreu Reinón8, C.
Lucas Ródenas9, F.A. Martínez García10, B. Escribano Soriano11, M. Garrote12, A. Moreno Diéguez13
Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN1, Hospital Universitario Virgen de
la Arrixaca, Murcia, SPAIN2, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN3, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN4, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN5, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN6, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN7, Hospital Universitario Virgen de la Arrixaca, Murcia,
SPAIN8, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN9,
Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN10, Hospital Universitario Virgen de la
Arrixaca, Murcia, SPAIN11, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN12, Hospital
Universitario Virgen de la Arrixaca, Murcia, SPAIN13

927 Interventional neurology
NeuroAnesthesiology for endoVascular Interventions under General Anesthesia – Treatment
Effects (NAVIGATE). Protocol and baseline data.
J. Bösel1, S. Mundiyanapurath2
University of Heidelberg, Dept. of Neurology, Heidelberg, GERMANY1, University of Heidelberg, Dept. of Neurology, Heidelberg, GERMANY2

Background: Mechanical thrombectomy with and without intraarterial rt-PA is increasingly used for
treatment of media infarction due to acute occlusion of the MCA or ICA. These interventions are
most often performed under general anaesthesia. Some evidence suggests detrimental effects of general anesthesia but the mechanisms behind this are unknown. We hypothesize that hypotension and
hypocapnia (as a result of hyperventilation) possibly associated with general anesthesia and invasive
ventilation might compromise cerebral perfusion.
Methods: In this prospective analysis of a retrospectively collected data set, all consecutive patients
with acute proximal MCA or ICA occlusion that were mechanically recanalised under general anesthesia during the years 2008-2013 were/will be included in the analysis with the exclusion of paBACKGROUND: Acute vertebrobasilar occlusion is an ominous disease with few proved effectients with severe COPD. The following parameters were/will be assessed: blood pressure, exspirative treatments. Experience with stent retrievers is scarce and limited to combined therapies (stent
tory CO2-levels, sedation and ventilation parameters before, during, and after the intervention.
retrievers associated with previous intravenous fibrinolysis, intra-arterial thrombolysis, or other
In February 2012, a new standard operating procedure (SOP) for mechanical recanalisation was esmechanical devices). We present our experience with 18 patients treated with direct thrombectomy
tablished, which included the implementation of target levels for the blood pressure and the exspiraby using stent retrievers METHODS: Eighteen patients with vertebrobasilar occlusion were treated
tory CO2-levels during the intervention. The two patient groups before and after implementation of
with direct thrombectomy by using stent retrievers at our hospital. The mean age was 67.5 years.
this SOP will be analysed in the parameters mentioned above, according to protocol adherence, usClinical presentation was sudden deterioration in consciousness level in 61.2% and progressive or
ing descriptive and explorative statistics.
fluctuating brain stem symptoms in 38.8%. Stroke subtype (TOAST) was atherothrombotic (33.3%), Results: 80 patients were included from the pre-SOP study phase. Of these, 60% were male, the avundetermined (33.3%), cardioembolic (27.7%), and of unusual etiology (5.5%). RESULTS: The
erage age was 63 and the average NIHSSS 22. Since implementation of the SOP, 40 patients were
occlusion site was the vertebral artery in 1 case, proximal basilar artery in 4, middle basilar artery
included in the study. Study and data analysis are ongoing. The detailed study protocol and the pain 6, distal basilar artery in 5, and unilateral posterior cerebral artery in 2 cases. SRs included the
tients´ baseline data will be presented and discussed.
Solitaire AB in 8 cases, Solitaire FR in 5 cases, and Trevo Pro in 5 cases. An 8F Merci balloon guide Conclusion: We assume that a standardized approach to neuroanesthesia for endovascular intervencatheter was used in 15 patients, and a Neuron 6F, in 3 patients. Post-clot retrieval definitive intrational acure stroke treatment including circulatory and respiratory target levels will be advantageous.
cranial stents were used in 5 patients (27.7%). Postprocedural TICI ≥ 2b was achieved in 17 patients
(94.4%). Clinically, 72.2% of patients experienced an improved NIHSS score at discharge, 22.2%
died, and in 5.5% the NIHSS scores did not change. The mRS score at 3 months was 0-2 in 9 patients (50%) and 3-5 in 5 patients (27.7%). CONCLUSION: Thrombectomy with stent retrievers is
feasible in the treatment of vertebrobasilar occlusion. These initial results must be confirmed by further prospective studies with a larger number of cases.
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928 Interventional neurology
Contrast Extravasation on Computed Tomography after Endovascular Reperfusion Treatment in Patients with Acute Middle Cerebral Artery Occlusion and Hemorrhagic Transformation
R. Eichel1, G. Keigler2, J.M. Gomori3, J.E. Cohen4, R.R. Leker5
Hadassah University Hospital, Department of Neurology, Jerusalem, ISRAEL1, Hadassah University Hospital, Department of Neurology, Jerusalem, ISRAEL2, Hadassah University Hospital,
Department of Neuroradiology, Jerusalem, ISRAEL3, Hadassah University Hospital, Department of
Invasive Neuroradiology, Jerusalem, ISRAEL4, Hadassah University Hospital, Department of Neurology, Jerusalem, ISRAEL5
Background: Contrast Extravasation (CE) is a known phenomenon after endovascular reperfusion
(ER) in acute ischemic stroke patients. The aim of the current study was to evaluate whether CE
is correlated to hemorrhagic transformation after ER in patients with acute middle cerebral artery
(MCA) occlusion.
Methods: We reviewed all prospectively accrued data of acute MCA occlusions that subsequently
underwent ER and had hemorrhagic transformation of follow up CT . We stratified the patients according to existence of CE defined as a hyperdense area with Hounsfield unit >90 that persisted on
follow up CT scans. We further evaluated hemorrhage and CE for volume and site using ASPECTS
criteria. Intracerebral hemorrhage (ICH) was categorized according to ECASS-3 criteria. Neurological and functional disabilities were evaluated with the National Institutes of Health Stroke Scale
(NIHSS) and the modified Rankin Scale (mRS) respectively.
Results: Twenty seven patients met inclusion criteria (mean 65, age range 33-85). CE was identified
in 3 (11.1%) patients with a mean volume of 7.5 cm³ and the mean ASPECTS score for CE was 8
(Max-Min 7-9). CE was only seen in subcortical regions. Mean time of persistence of CE on follow
up CT was 3 days (2-4 days). Lower recanalization rate TIMI 0-2 (p=0.008) were associated with
CE and M2 occlusion location was inversely correlated to CE (p<0.0001).
Conclusions: CE after ER in patients with acute MCA occlusion and intracerebral hemorrhage involves subcortical regions and is associated with lower recanalization rates and inversely correlated
with M2 occlusions.

929 Interventional neurology
Intra-arterial thrombolytic therapy in the sitting of ischemic stroke without angiographic vessel occlusion, efficacy and outcome , single center experience.
O. Mansour1, M. Schumacher2, K. Sobh3
Alexandria University , Interventional neurology department, Alexandria, EGYPT1, Freiburg
university hospital ,, Freiburg, GERMANY2, El Azhar university hospital, Cairo, EGYPT3
We analyzed clinical and radiological data of two group of stroke patients whose arteriography performed <= 6 hours of symptom onset did not visualize any vessel occlusion and DWI/FLAIR were
available. Materials and methods Patients were identified from a prospectively maintained stroke
database. All patients had initial neurological assessment on (NIHSS). Patients then underwent DSA
after initial head computed tomography (CT) scans. Follow-up radiological assessment at 24–72 h
was performed with CT and MRI. Association of stroke risk factors with clinical and radiological
outcomes was estimated. Eighteen of 143 consecutive patients (12.6%) who underwent arteriography with the intention to perform intraarterial thrombolysis did not show any arterial occlusion,
11 patients had multiple SVI (group I), while 7 patients (group II) had single lesion based on initial
DWI/FAIR lesion patterns. All 18 patients received IA rtap with dose ( 38 mg ; range 18-64mg) . A
mean age 63 years; 28 were women,the median NIHSS score was 8 (range 2–25). Time from symptom onset to arteriography ranged from 115 to 315 minutes; on average, it was 226 minutes. Presumed stroke cause was cardiac embolism in 8 patients (44.4%), small artery disease in 3 (16.7%),
cholecystectomy in 1 (5.6%), and undetermined in 6 patients (33.3%). Neurological improvement
was observed in 14 (77.8%) of the 18 patients. After mean duration of follow up of (4.8 ) months,
modified Rankin Scale score (mRS) was &#8804;2 in (6 of 7 of group II patients (85.7%), indicating a favorable outcome. Six patients (54.5%) in group II mRS had a poor outcome (mRS 3 or 4).
All patients had follow-up brain imaging. Conclusion The cause of infarction may have been arterial obstruction with spontaneous recanalization or small vessel occlusion not visible on DSA.in both
situation IA thrombolysis showed significant role in improving clinical outcome specially in those
proved to be due to SVI.
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Stenting with Distal Cerebral Protection
for Patients with Subtotal ICA Occlusion - A Single Center Registered Study
M.K. Zhou1, H.B. Zheng25

931 Interventional neurology
Achieving an IV Needle to Arterial Puncture Time under 60 Minutes in Acute Endovascular
Stroke Therapy is Feasible
S. Mishra1, M.A. Almekhlafi2, V Nambiar3, J. Desai4, O Volny5, A.M. Demchuk6, M. Goyal7

West China Hospital, Chengdu, CHINA1, West China Hospital, Chengdu, CHINA2

University of Calgary, Calgary, CANADA1, University of Calgary - King Abdulaziz University,
Calgary, 2, University of Calgary, Calgary, 3, University of Calgary, Calgary, 4, University of Calgary, Calgary, 5, University of Calgary - HBI, Calgary, 6, University of Calgary - HBI, Calgary,CANADA7

Background Subtotal occlusion of internal carotid artery (ICA) are atheromatous lesions with highgrade (95-99% ) stenosis, which has been correlated to high risk for thrombosis and embolism.
Management of patients with subtotal ICA occlusion remains controversial. Previous studies of carotid endarterectomy for such cases showed conflicting results. However, patients with subtotal ICA
occlusions were excluded from randomized carotid artery stenting (CAS) trial, because the possible
presence of intraluminal thrombus at the lesion site increased risk for embolic neurological complications. Therefore, exploring the feasibility and safety of CAS with various protection devices for
these patients, which potentially minimizes the risk of distal embolization is worthwhile.
Methods In a prospective, single-center study, from Jan 2005 to Dec 2011, the periprocedural and
long-term outcomes of 47 consecutive patients with subtotal occlusive carotid artery who underwent
CAS with distal cerebral protection were analyzed.
Results A distal filter was used for cerebral protection in 47 patients. Carotid artery stenting was
performed successively in all but one patients. The procedural success rate of CAS was 97.9%.One
patients developed an ipsilateral TIA 30 minutes after CAS. Stroke in progress after operation was
arrested in one patient,who recover to normality 36 hours later. One patient developed asymptomatic
hemorraghe. Two patients died within the 30-day period following the procedure, one from myocardial infarction, the other from intracranial hemorraghe. Clinical follow-up was performed for all
patients. The median follow-up period was 15 months. Asymptomatic restenosis more than 70% occurred in one patients, and asymptomatic occlusion occurred in another patients. The overall survival rate in the mean follow-up period was 95.7%.
Conclusions Carotid stenting under distal cerebral protection seems to be a feasible and safe procedure to manage patients with severe carotid stenosis. With careful patient selection and technical
expertise, endovascular management could be considered as a treatment option in subtotal carotid
occlusions.
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BACKGROUND
The importance of time in acute ischemic stroke management cannot be overemphasized. The IMSIII trial reports an 88-minute time interval from IV bolus administration to arterial groin puncture.
We assessed the feasibility of achieving a shorter time interval in routine practice.
METHODS
This a longitudinal cohort of acute anterior circulation stroke patients treated in our center between
Jan 2011 to Dec 2012. Times were prospectively collected at the times of patients’ presentations.
RESULTS
Out of 105 patients, 64 (60.6%) received IV tPA. The median age was 64 years with a median NIHSS score of 18(iqr 9). The onset to IV needle time was 130 minutes (iqr 111). All patients were
treated via endovascular therapy with a median and mean times of IV needle to arterial puncture
times of 46 and 49.7 minutes, respectively. Of all treated with IV tPA, 39 patients (60.9%) had the
arterial puncture within 60 minutes of the IV bolus time. Endovascular recanalization was achieved
in 78.1% resulting in a median 24-hour NIHSS score of 6 (iqr 11). Significant improvement in the
24-hour NIHSS scores (drop of 50% or more from baseline to 24 hours) was noted in 70.3%.
CONCLUSION
An IV needle to arterial puncture time under 60 minutes was feasible in about 60% of patients treated with IV tPA and endovascular therapy in our cohort. Potential delays of this time interval in randomized trials may include the time needed to obtain consent for enrolment into the trial and the
time to activate the endovascular team. Future trials should still aim to achieve a fast IV needle to
arterial puncture time given the potential for significant clinical improvement when these times are
shortened.

London, United Kingdom 2013
932 Interventional neurology
INCIDENCE OF EXTRA CRANIAL AND INTRA-CRANIAL ATHEROSCLEROTIC DISEASE IN GENERAL ISCHEMIC STROKE POPULATION IN RURAL SOUTH INDIA – A
RETROSPECTIVE STUDY
S. VANCHILINGAM1, V. somesh2, V. KARTHIKEYAN3
KSDC HOSPITAL, THANJAVUR, INDIA1, KSDC HOSPITAL, THANJAVUR, INDIA2, KSDC
HOSPITAL, THANJAVUR, INDIA3
BACKGROUND:
Extra cranial atherosclerotic disease account`s for 30 to 60% of total strokes . The incidence of
ICAD in the general ischemic stroke population is around 5 to 10 %. ICAD in asian sub group is
around 20 -30% of total strokes . This study was done to find out the incidence of ICAD in patients
who had got admitted with ischemic stroke .
METHODS:
In this retrospective study 198 patients spanning a period of 24 months with symptomatic stroke
requiring in patient admission with Doppler/MRA evidence of extra cranial carotid disease were
evaluated with cerebral 4 vessel DSA to delineate the incidence and pattern of ICAD . Intra-arterial
4 vessel DSA was done and the angiograms were studied for both extra cranial and intra cranial disease in both the anterior and posterior circulation .
RESULTS:
A total of 198 patients were studied with 4 vessel DSA , Carotid artery disease both symptomatic
and asymptomatic stenosis was seen in 173 patients. Extra cranial disease alone was seen in 99 patients . 40 patients had symptomatic stenosis at the carotid bifurcation and 59 patients had asymptomatic carotid disease , Extra cranial and intra cranial disease was seen in 50 patients (29%) , the
majority of these patients had diffuse intracranial disease in addition to stenosis or narrowing at the
carotid bifurcation , Intra cranial atherosclerotic disease was seen exclusively in 24 patients (14%)
. Incidence of extra cranial disease was 86% of the patient population and ICAD was seen in 42%
of the patient population . Patients with primary ICAD alone were mostly male and were from a
younger age group with Alcohol and Tobacco as the major risk factors and from a low socio economic class .
Conclusions :
The incidence of ICAD was 42% in stroke population in rural south India and the majority of the
patients were young males from a low socio economic class . Significant extra cranial disease in the
neck 86 % was the major etiology of anterior circulation stroke .

933 Interventional neurology
Comparison between proximal versus distal protection devices in 287 cases of carotid revascularization using angioplasty and stenting: periprocedural complications and morbimortality
J. Zamarro Parra1, F. Hernández-Fernández2, M. Espinosa de Rueda Ruíz3, B. García-Villalba
Navaridas4, G. Parrilla Reverter5, E. Carreón Guarnizo6, A. Morales Ortiz7, M. Garrote8, A. Moreno
Diéguez9
Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN1, Hospital Universitario Virgen de
la Arrixaca, Murcia, SPAIN2, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN3, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN4, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN5, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN6, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN7, Hospital Universitario Virgen de la Arrixaca, Murcia,
SPAIN8, Hospital Universitario Virgen de la Arrixaca, Murcia, SPAIN9
BACKGROUND:
Embolic protection devices may reduce periprocedural thromboembolic complications during carotid angioplasty and stenting (CAS). Distal and proximal protection systems have been developed for
this purpose, nevertheless, direct comparison studies between both techniques are scarcely reported
in the medical literature. Positioning and deployment of Distal Protection Devices (DPD) could be
technically difficult in cases of vascular tortuousity or vulnerable plaques, whereas Proximal Protection Devices (PPD) do not require crossing the lesion. The objective of this study is to compare the
periprocedural complications and morbimortality between 287 consecutive cases of CAS performed
with PPD or DPD.
PATIENTS AND METHODS:
Retrospective analysis of 287 patients treated with CAS at our hospital between January 2006 and
March 2012. Periprocedural complications and morbimortality at 30 days, including ischemic stroke
or TIA, reperfusion syndrome, myocardial infarction and death were globally registered, and then
results in PPD and DPD groups subsequently compared.
RESULTS:
208 patients were treated with DPD and 79 with PPD. CAS performed with PPD presented a statistically significant higher grade of stenosis than those with DPD (82.5% vs 74.5% p<0.001). Death
rates were 1.9% and 1.3%, stroke 4.3% and 3.8%, myocardial infarction 1.4% and 1.3%, global
morbimortality 6.2% and 5% (DPD and PPD groups, respectively), all differences non statistically
significant.
CONCLUSIONS:
CAS is a safe procedure to treat carotid disease in our patients. PPD do not associate to a higher risk
of periprocedural complications and morbimortality than DPD, despite the higher grade of carotid
stenosis in PPD group. This observation may be of interest in the design of future studies with CAS.
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934 Interventional neurology
miRNA expression profiles in cerebrospinal fluid from patients with acute ischemic stroke versus other neurological diseases
T. Christensen1, A.M. Strømmen2, A.-B. Nygaard Hillig3, K. Jensen4
Department of Neurology, Copenhagen University Hospital Hilleroed, Hilleroed, DENMARK1,
Department of Neurology, Copenhagen University Hospital Hilleroed, Hilleroed, DENMARK2,
Department of Clinical Biochemistry, Copenhagen University Hospital Hilleroed, Hilleroed, DENMARK3, Department of Neurology, Copenhagen University Hospital Hilleroed, Hilleroed, DENMARK4

935 Interventional neurology
External Carotid Artery (ECA) Angioplasty and Stenting of a recurrent stroke with hemodynamically significant ECA stenosis revealed by carotid duplex sonography
Y.S. Ha1, S.S. Park2, J.S. Cheong3, H.S. Lee4, H.Y. Park5, H. Chang6, K.H. Cho7, K.O. Lee8

Department of Neurology, College of Medicine, Wonkwang University, Iksan, SOUTH KOREA1, Department of Neurology, College of Medicine, Wonkwang University, Iksan, SOUTH
KOREA2, Department of Neurology, College of Medicine, Wonkwang University, Iksan, SOUTH
KOREA3, Department of Neurology, College of Medicine, Wonkwang University, , 4, Department
of Neurology, College of Medicine, Wonkwang University, , 5, Department of Neurology, College
of Medicine, Wonkwang University, , 6, Department of Neurology, College of Medicine, Wonkwang
Background
University, Iksan, 7, Department of neurology, College of Medicine, Konyang University, Daejeon,
Emerging evidence suggests that miRNA expression profiling of cerebrospinal fluid (CSF) may have SOUTH KOREA8
potential as a diagnostic biomarker with the ability to distinguish between different neurological diseases.
Neurologic symptoms in the setting of internal carotid artery (ICA)occlusion may be due to embolic
The purpose of our study was two-fold: 1) To determine whether miRNAs can be detected in CSF
events through the external carotid artery (ECA) circulation, hemodynamic insufficiency resulting
from patients with ischemic stroke, and 2) to compare the miRNA expression profiles in CSF from
from inadequate collateral development. ECA endovascular intervention has been used to prevention
ischemic stroke patients with CSF from patients with other neurological diseases in order to address neurologic events from the two mechanisms. Particularly, the management of ipsilateral ECA stenowhether miRNA expression profiling of CSF has potential usefulness as a diagnostic biomarker in
sis is important when collateral flow of the Circle of Willis is impaired. We report a case of angioischemic stroke.
plasty and stenting for ECA with angiographic mild stenosis but physiologically severe stenosis.
Methods
The authors performed ECA angioplasty and stenting in a 87-year-old man who had presented with
CSF from patients with ischemic stroke admitted to the acute stroke unit at Hilleroed Hospital (n =
recurrent right hemispheric ischemic symptoms stemming from right proximal ECA stenosis and
10) and patients going through diagnostic workup for other neurological diseases (control group, n
with right ICA occlusion. The patient had angiographic ECA stenosis of less than fifty percent but
= 10) was collected by lumbar puncture. miRNA expression profiles in the CSF were analyzed by
functionally more severe stenosis by carotid duplex sonography. Perfusion MRI was severe perfua commercially available microarray analysis technique (miRCURY LNA™ microRNA Array, Exsion delay in the majority of the right MCA territory. The authors decided performed ECA angioiqon A/S, Denmark).
plasty and stenting to augment cerebral perfusion. He immediately improved his symptoms. Post-inResults
tervention perfusion MRI demonstrated to improve hypoperfusion.
The preliminary results of the analyses demonstrate that a number of different miRNAs are detectIn our case, the application of ECA angioplasty and stenting augmented cerebral perfusion and imable in CSF from patients with both ischemic stroke and other neurological diseases. Final sample
proved clinical symptoms. Carotid duplex sonography provides physiologic information relative to
analysis is currently being completed and additional detailed data addressing whether the miRNA
blood flow velocity that is complimentary to the anatomic data provided by angiography for assessprofiles in CSF from patients with ischemic stroke are significantly different from CSF miRNA pro- ing the potential for hemodynamic significance of external carotid stenosis. Even though mild stenofiles from patients with other neurological diseases will be presented at the conference.
sis of ECA on angiographic finding, ECA angioplasty and stenting can increase cerebral perfusion
Conclusion
in the setting of hemodynamically significant ECA stenosis with ipsilateral ICA occlusion and poor
The study demonstrates that it is possible to detect and profile miRNA in CSF from patients with
collateral flow of the Circle of Willis.
ischemic stroke expression profiles and the study hence adds to our scant knowledge regarding miRNA expression in CSF from patients with neurological disease. It is speculated that miRNA expression profiling in CSF from patients with ischemic stroke might aid establishing the etiology of the
stroke.
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Carotid stenting and endarterectomy as complementary therapies for stroke prevention in patients with extracranial carotid artery disease
A.V. Khripun1, M.V. Malevannyi2, Ya.V. Kulikovskikh3

937 Interventional neurology
Computed tomography perfusion parameter to predict cerebral hyperperfusion phenomenon
following carotid artery stenting
Y.T. Yoichiro1, T.M. Mori2, T.I. Iwata3, Y.M. Miyazaki4, M.N. Nakazaki5

Regional vascular center, Rostov-on-Don, RUSSIAN FEDERATION1, Regional vascular center,
Rostov-on-Don, RUSSIAN FEDERATION2, Regional vascular center, Rostov-on-Don, RUSSIAN
FEDERATION3

Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1, Shonan Kamakura
General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital Stroke
Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5

Background: today the carotid stenting and endarterectomy are recognized as equal in management
of carotid artery disease but they continue to be actively opposed to each other with no focus on the
fact that each method has its limitations determining an increased risk of intervention.
Methods: a retrospective analysis of treatment of 340 patients with carotid disease during the period from 2007 to 2011 was performed. All patients were divided into the carotid stenting group (170
patients: 69.2±8.9 years, 65.3% symptomatic) and the carotid endarterectomy group (170 patients:
67.3±9.4 years, 59.4% symptomatic). The method of carotid revascularization was chosen by multidisciplinary team consisting of interventionist, vascular surgeon and neurologist with consideration
of patients’ clinical and anatomical characteristics that defined the risk of an intervention. The study
end points included any stroke, myocardial infarction (MI), death and the composite of them during
30 days after intervention and at a mean 16.4±9.5 months of follow-up.
Results: there was no significant difference between the stenting group and the endarterectomy
group in the rates of stroke (1.2% and 1.8%, p=1.0), MI (0% and 1.2%, p=0.498), death (0% and
1.2%, p=0.498) and the composite end point (1.2% and 2.9%, p=0.448) within 30 days after intervention. At a mean 16.4±9.5 months of follow-up there was also no significant difference in the rates
of end points between the stenting group and the endarterectomy group (for composite end point:
5.9% and 6.5%, p=1.0).
Conclusions: the carotid stenting and endarterectomy when chosen with consideration of patient-specific risk factors demonstrate low rates of stroke, myocardial infarction, death and the
composite end point that are not significantly different between both procedures. The use of carotid
stenting and endarterectomy as complementary therapies provides the best patient-oriented care for
complex patient population met in daily clinical practice.

Purpose: Although SPECT is useful for predicting and finding cerebral hyperperfusion phenomenon
(CHP) following carotid artery stenting (CAS), there are few institutions that could perform SPECT
during peri-CAS period. The purpose of our study is to evaluate whether or not parameters derived
from CT perfusion (CTP) used widely can predict CHP.
Methods: Patients who underwent CTP before elective CAS and SPECT before and immediately
after elective CAS in our institution from December 2010 to November 2012. We defined CHP as
post-CAS increase of more than 10% of the ratio of cerebral blood flow (CBF) in the territory of the
affected middle cerebral artery (MCA) divided by CBF in the ipsilateral cerebellum (MCA/CE ratio)
measured by SPECT. We assessed the correlation of pre-CAS CTP’s parameters’ ratio to MCA/CE
ratio change between pre-CAS and post-CAS SPECT. The CTP’s parameters’ ratio was calculated
as (parameters in the affected side divided by in the unaffected side) x 100. CTP parameters we assessed are as follows: time-to-peak (TTP), mean-transit-time (MTT), cerebral blood volume (CBV)
and CBF.
Results: Sixty-five patients were analyzed. Pre-CAS TTP ratio (r = 0.323, p = 0.009) and MTT ratio
(r = 0.317, p = 0.010) showed a significant positive correlation with MCA/CE ratio change. Other
parameters (CBV and CBF) had no significant correlation. The cut-off value of pre-CAS TTP and
MTT ratio was 1.08 (AUC = 0.81, Sensitivity 85.7%, Specificity 70.0%), 1.05 (AUC = 0.74 Sensitivity 64.3%, Specificity 44.7%) to predict CHP respectively.
Conclusion: Increase of pre-CAS TTP ratio or MTT ratio is probably correlated with CHP following
elective CAS.
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Carotid artery stenting safety: single-center experience
P. Barros1, H. Felgueiras2, D. Pinheiro3, V. Gama4, M. Veloso5
Centro Hospitalar Vila Nova de Gaia/Espinho, Vila Nova de Gaia, PORTUGAL1, Centro Hospitalar Vila Nova de Gaia/Espinho, Vila Nova de Gaia, PORTUGAL2, Centro Hospitalar Vila Nova
de Gaia/Espinho, Vila NOva de Gaia, PORTUGAL3, Centro Hospitalar Vila Nova de Gaia/Espinho, Vila Nova de Gaia, PORTUGAL4, Centro Hospitalar Vila Nova de Gaia/Espinho, Vila Nova de
Gaia, PORTUGAL5
BACKGROUND
Carotid angioplasty with stenting (CAS) has been suggested as an alternative to endarterectomy for
the treatment of symptomatic Internal Carotid Artery (ICA) stenosis. However, results from randomised controlled trials have shown a higher short-term risk of stroke associated with carotid stenting. It´s recommended that carotid revascularization procedures should only be performed in centers
with a rate of peri-procedure complications <6%. In our institution, CAS is performed since 2007
and our main goal was to evaluate the safety of this technique in the first five years of use.
METHODS
Systematic recording of all complications associated with the procedure, in all patients with symptomatic ICA stenosis who underwent CAS between 2007 and 2012. Safety was defined as the rate of
major complications (stroke, TIA or death) in the first 30 days post-procedure. We have also defined
minor complications: femoral hematoma, residual stenosis and symptomatic bradycardia. All procedures were performed with an embolic protection device.
RESULTS
In this 5-year period, 37 procedures have been performed (37 patients, 30 males). More than 80% of
the CAS were performed in the first 14 days after cerebrovascular event. Mean age was 68, 5 years;
56.7% of patients had more than 70 years. There were two major complications: two strokes on the
procedure day, both non-disabling (mRs-1 at 90 days), one ipsilateral and the other contralateral to
the revascularized carotid and two minor complications: 1 femoral hematoma and a residual stenosis.
CONCLUSIONS
As described in literature, periprocedure complications arise mainly from “non-disabling strokes”
that occur on the day of the procedure. We emphasize two facts in our serie: a periprocedure rate of
stroke/mortality < 6%, and the significant percentage of patients with more than 70 years, a group
with potential less benefit from CAS.
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The TREVO device for recanalization therapy in acute stroke: Report of first experience in 45
patients
C.H. Nolte1, S. Tütüncü2, J.F. Scheitz3, A. Rocco4, G. Bohner5, H.J. Audebert6
Department of Neurology and Center for Stroke Research Berlin, Charite, Berlin, GERMANY1, Center for Stroke Research Berlin, Charite, Berlin, GERMANY2, Center for Stroke Research
Berlin, Charite, Berlin, GERMANY3, Department of Neurology, Charite, Berlin, GERMANY4,
Department of Neuroradiology, Charite, Berlin, GERMANY5, Center for Stroke Research, Charite,
Berlin, GERMANY6
BACKGROUND:
Mechanical thrombectomy may be beneficial in acute stroke patients with large vessel occlusions.
We report on safety and effectiveness in 45 consecutive patients treated with the TREVO stent-retriever device.
METHODS
Our institution runs a prospective mechanical thrombectomy (MT) register. Patients with occlusion
of the carotid T, MCA-mainstem (M1-segment) or basilar artery are considered for the MT procedure. Here, all patients treated with the TREVO device were analyzed.
Site of vessel occlusion, delay times, successful recanalization (Thrombolysis in Cerebral Infarction= 2b-3), good clinical outcome (modified Rankin Scale score 0-2) and mortality at Day 90, device-related complications, and symptomatic intracranial hemorrhage (SICH according to ECASS
3-criteria) are assessed.
RESULTS:
Between October 2011 and November 2012, 45 patients with vessel occlusion (N=20 left anterior
circulation, N=16 right anterior circulation; N=9 basilar artery occlusion) underwent MT with the
TREVO device [42% female; median age (IQR) [years]: 72 (55-78); median NIHSS on admission
(IQR): 17 (13-22), 44% with atrial fibrillation].
Median time from stroke onset to start of angiography (IQR) was 198 (150-270) minutes. 78% received bridging therapy with IV rTPA. 27% received additional IA rTPA. In 27% of patients a second device was employed. Successful revascularization was obtained in 69% of patients. Median
time (IQR) to recanalization was 50 (35-60) minutes. 3 patients (7%) suffered SICH.
Good clinical outcome was achieved in 44% of the patients with infarction of the anterior circulation and 33% of patients with basilar artery occlusion. The mortality rate was 22% in both groups.
No other major complications were detected.
CONCLUSIONS:
Our initial experience was that the use of the TREVO device was reasonably safe and effective in
patients with severe stroke at our institution.
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Stentrievers Vs Other Endovascular Treatment Methods for Acute Stroke: Comparison of
Procedural Results and Their Relationship to Outcomes
M. Ribo1, C.A. Molina2, B. Jankowitz3, A. Tomasello4, S. Zaidi5, M. Jumaa6, P. Coscojuela7, J.
Oakley8, J. Alvarez-Sabin9, T. Jovin105
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Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh, PA, Pittsburgh, USA5, Department of Neurology, Stroke Institute, University of Pittsburgh Medical Center, Pittsburgh, PA,
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Background and purpose The use of stentrievers is rapidly growing due to several potential benefits
over other available treatments. Stentrievers potentially restore flow before clot retrieval and reduce
procedural time. We aimed to study the impact of these potential benefits. Methods Acute stroke
patients treated with endovascular procedures in 2 stroke centers were studied. According to device
availability patients were respectively treated either with IA-tPA(IAT), Merci or Stentrievers(ST).
We defined time to initial flow restoration as time from symptom onset to first pass of contrast to
previously occluded arteries either through the deployed device or after recanalization. Complete
recanalization(TICI>2b), day 5 NIHSS and favorable outcome at three months(mRS≤2) were recorded. Results A total of 313 patients were studied: 127 IAT, 119 Merci, 69 Stentriever(26 Trevo,
43 Solitaire). No major differences were observed in baseline characteristics according to treatment groups. Rate of complete recanalization was higher with ST(67.2%) than with IAT(50.8%) or
Merci(57.3%)(p=0.05). Time from groin puncture to final recanalization was lower with ST(88±46
min) than with IAT(103±70min) or Merci(128±62min)(p<0.01). Time from groin puncture to initial
flow restoration was shorter with ST(36±18min) than with IAT(92±67min) or Merci(114±57min)
(p<0.01). Discharge NIHSS was lower in the ST group(7, IQR:1-26) as compared to IAT(14, 2-30)
or Merci(12, 5-30)(p=0.05) and rate of favorable outcome was higher: ST(52.9%) Vs IAT(33.9%)
and Merci(40%)(p=0.03). The use of a stentriever increased the odds of favorable outcome(OR:1.9
95%CI: 1.04-3.39; p=0.037). Conclusion In acute endovascular treatment of stroke the use of stentrievers may increase recanalization and reduce time to flow restoration leading to improved outcomes.
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Common carotid artery stenting using an STA-FA pull-through technique
K. Haraguchi1, S. Noshiro2, M. Nagai3, N. Matsuura4, K. Ogane5, T. Itou6
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Background Surgical treatment of the origin of the common carotid artery requires a thoracotomy,
so percutaneous stenting, which is less invasive, has been considered in its stead. However, consistent placement of the stent may not be possible because a guiding catheter may slip given lesions
closer to the aorta and the angle at which the common carotid arteries branch from the aorta is acute.
These aspects can hamper stenting. Reported here is stenting via a pull-through technique whereby
a guidewire is passed from the superficial temporal artery (STA) to the femoral artery (FA) to facilitate consistent placement of the guiding catheter.
Methods Two patients with stenosis of the origin of a common carotid artery were treated. Under
general anesthesia, an 8-French guiding catheter was placed in the aortic arch via a transfemoral
approach. Next, an incision of 2 cm was made in front of the ear on the side the lesion was located.
The STA was surgically exposed and punctured retrogradely with a 20-gauge indwelling needle. A
300-cm 0.014 guidewire was inserted into the aortic arch via the STA. A gooseneck snare was then
inserted via a guiding catheter, and the guidewire inserted via the STA was retained at the aortic
arch. The guidewire was advanced through the guiding catheter and pulled through. The guidewire
that had been passed from the STA to the FA was then used to angioplasty and stenting the origin of
a common carotid artery with distal balloon protection.
Results In both patients, passing the guidewire through led to consistent positioning of the guiding
catheter. Angioplasty and stenting of the origin of a common carotid artery was performed successfully.
Conclusion The current technique is a useful way to prevent slipping of a guiding catheter and provide consistent stent placement, allowing treatment of conditions besides stenosis of the origin of a
common carotid artery.
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Effects of CYP2C19 polymorphism on clopidogrel treatment in patients with carotid stenosis
treated with stent.
F. Moniche1, J.R. Gonzalez-Marcos2, I. Gutierrez3, J.R. Garcia-Lozano4, F. Torrecillas5, A. Cayuela6, A. Mayol7, A. Gonzalez8
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Hospital Universitario Virgen del Rocio, Seville, SPAIN6, Hospital Universitario Virgen del Rocio,
Seville, SPAIN7, Hospital Universitario Virgen del Rocio, Seville, SPAIN8
Introduction
Clopidogrel is a prodrug that requires conversion into an active metabolite via cytochrome P450
(CYP) in the liver, in order to irreversibly inhibits the P2Y12 adenosine diphosphate platelet receptor. CYP2C19 polymorphism has been reported to correlate with reduced antiplatelet activity of
clopidogrel in coronary artery disease. We assessed the association between CYP2C19 polymorphism and clopidogrel resistance in patients with carotid stenosis treated with stent.
Materials and methods
VerifyNow P2Y12 assay was used to test clopidogrel resistance. A PRU value higher of 240 identified resistant patients. Genomic DNA was extracted from blood leukocytes using QIAmp DNA Mini
Kit. Genotyping was performed using “TaqMan® SNP Genotyping Assays” in a LightCycler 480.
Patients were genotyped for three single-nucleotide polymorphisms (*2, *3, *17) that define the major CYP2C19 alleles. Patients were classified into categories of metaboliser phenotypes with the use
of established common-consensus star allele nomenclature (“ultrarapid metabolisers”, “extensive
metabolisers”, “intermediate metabolisers” and “poor metabolisers”).
Results
Based on their genetic makeup, 141 patients were enrolled (mean age;67,1, 78,7% men, 30.5%
asymtomatic). 29.8% of patients were considered ultrarapid, 44,7% extensive and 25.5% were intermediate or poor metabolisers. The PRU values of intermediate and poor metabolisers (PRU 251±87)
were higher than those of extensive (220±85) and ultrarapid metabolisers (208±63) (p=0,01). Only
33,3% of intermediate and poor metabolisers were responder to clopidogrel (vs 52.4% and 61.9%,
p=0.04, respectively).
Conclusion
Intermediate and poor metabolisers CYP2C19 is associated with reduced clopidogrel antiplatelet activity in patients with carotid stenosis. The clinical implications of this finding require further investigation.
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PROCEDURAL COMPLICATIONS AND LEARNING CURVE IN ENDOVASCULAR
TREATMENT OF ACUTE STROKE WITH RETRIEVABLE STENTS
J.A. Matias-Guiu1, C. Serna-Candel2, L. López-Ibor3, A. Gil4, P. Simal5, A.M. García-García6, C.
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Background. Retrievable stents represent an important tool in endovascular treatment of acute
stroke, allowing high recanalization rates. The objective of this study is to evaluate if a learning
curve in the use of retrievable stents exists, and what are the procedural complications of treatment.
Methods. Data from a prospective register of patients with acute stroke treated with endovascular
procedure in our centre between, where retrievable stents are the first-choice devices. Four sequential groups of 20-21 patients were compared (groups I, II, III and IV) since the onset of use of retrievable stents in a period of time of 2 years. Technical success was defined as the achievement of
recanalization with the retrievable stent. Angiographic complications, haemorrhagic transformation
and duration of the procedure were also measured.
Results. A total of 82 patients were included (56% males, mean age 60 +/- 15 years, NIHSS 18 +/7). Technical success of stentrievers was achieved in 13 (76%)(I), 19 (90%)(II), 15 (79%) and 17
(100%) (p=0.06). TICI 2b/3 was obtained in 13 (65%)(I), 14 (66%)(II), 16 (76%)(III) and 17 (85%)
(IV) cases (p=0.44). Complications of treatment, such as arterial dissection, embolization or vasospasm occurred in 1 case in each group. The duration of the procedure was 96 (I), 79.9 (II), 69.4
(III) and 78.3 (IV) minutes (p=0.47). Symptomatic haemorrhagic transformation was observed in
0 (I), 2 (9%) (II), 1 (5%) (III) and 2 (9%) (IV) patients (p=0.56). Good outcome (mRS 0-2) at 3
months was obtained in 45% (I), 52% (II), 47.6% (III) and 45% (IV) (p=0.96).
Conclusions. A low rate of procedural complications was observed. There was no effect of learning
in main outcomes. Regarding technical success and duration of the procedure, a trend was observed
in the first patients, without influence on overall results. This fact may be important in the clinical
trials design.
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Statin effect for periprocedural outcome in patients receiving carotid artery stenting
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Background: We investigated whether statin use before carotid artery stenting (CAS) reduces
periprocedural outcome in patients with symptomatic or asymptomatic carotid artery stenosis.
Methods: We enrolled a consecutive series of 633 cases with carotid artery stenosis at two tertiary
university hospital bewteen July 2003 and September 2012. CAS was indicated in symptomatic or
asymptomatic patients with carotid artery stenosis of > 50% or > 60%, respectively, on conventional
catheter angiography. We excluded the patients who had recent (<7 days) stroke of sufficient size to
place patient at risk of hemorrhagic conversion during the procedure and who had life expectancy of
less than 2 years. Definition of periprocedual outcome was composed of symptomatic stroke, myocardial infarction and death 1 month after and during procedure. Multiple logistic regression with
the potential confounders that were significantly associated with periprocedural outcome in bivariate
analysis (P<0.2) and previously reported ones was used to investigate independent factors.
Results: The patients’ mean age was 68.6 years (range 20-89 years, 82.2% males). Among them,
patients with any ischemic symptom within 180 days before procedure accounted for 58.6%. Antiplatelet and lipid-lowering medication before procedure was administrated in 97.6% and 63.3%,
respectively. Embolic protection device were used for embolic infarction in 86.6%. The rate of
periprocedual outcome was 5.1%; 3.0% in statin user and 8.6% in non-statin user. Multivariable
analyses showed a significant reduce of periprocedural outcome in statin user before CAS (OR,
0.34; 95% CI, 0.15-0.76). History of hypertension, antiplatelet use before CAS and significant contralateral carotid stenosis of more than 70% were further independent predictors of periprocedural
outcome.
Conclusion: In patients undergoing CAS, statin use before procedure may reduce periprocedural
outcome.
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Bifurcation Geometry of Intracranial Arteries and Reopening of Coiled Aneurysms
J.D. Schaafsma1, A. Rutten2, B.K. Velthuis3, T.H. Lo4, T.D. Witkamp5, G.J.E. Rinkel6
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Economic Burden between Carotid Endarterectomy and Carotid Stenting: Retrospective
Study
H.K. Park1, J.H. Ahn2
Inha University Hospital, Incheon, SOUTH KOREA1, inha university hospital, Incheon, SOUTH
KOREA2

Purpose : Carotid artery artherosclerosis is one of stroke risk factors. Carotid endarterectomy(CEA)
Background: To assess whether bifurcation angles of blood vessels at the base of coiled intraand carotid angioplasty assisted with stenting(CAS) have been known as effective treatments for
cranial aneurysms are related to reopening. Methods: Two observers, blinded for presence of rethis lesion. However, the difference in economic burden between two options remained still unclear
opening, measured angles on CT angiography between parent and branch arteries of aneurysms
in Korea. This study investigated the difference in economic burden between two groups Methods :
at bifurcations. Two other observers scored the presence of reopening on follow-up intra-arterial
A total of 40 patients were included in this study. All patients underwent either carotid angioplasty
digital subtraction angiography (IA-DSA) after coiling. Logistic regression analysis was used to
and stenting(CAS) or carotid endarterectomy(CEA) between 2010 and 2012 in Inha University hosassess the association between bifurcation-angle tertiles and reopening. Results: In 82 patients
pital. We analyzed in-hospital cost(including pre-procedure, procedure and postprocedure), length of
with 86 aneurysms, 25 aneurysms had reopened on follow-up IA-DSA. Sharper bifurcation anstay for economic loading.
gles, indicating more flow deviation, tended to be related to reopening (regression-coefficient: 2.9;
Results : Forty patients were finally enrolled. There was no significant difference in age, sex ratio
95%CI:0.8↔11.4). Conclusion: Bifurcation angles of blood vessels at coiled aneurysms are likely to and the frequency of hypertension between two groups. The CEA group(N=20) had more symptomhave impact on reopening after coiling.
atic (95% vs 65%; P<0.01) and hyperlipidemia (55% vs 25%;P=0.02) patients, compared to CAS
group(N=20). The CAS group had the history of alcohol intake(25% versus 10%;P<0.01) and of peripheral artery occlusive disease (15% versus 5%;P<0.01), more frequently than CEA group. There
was no difference in total in-hospital cost between CEA group than CAS group(9,238 vs 10,507.
*1000 KW). After national insurance coverage, patients burden of CAS group was smaller than
CEA group(CAS 4,878 vs CEA 5,619. *1000KW). Although there was no difference in total costs
before procedure, CAS group had the larger economic burden during procedure day and smaller burden during post-procedure care, compared to CEA group. The length of stay was less in CAS group
than CEA group(15±9 vs 35±37 day). There was no difference in procedure-related complication
between two groups.
Conclusions : Total economic burden was similar and the length of stay and the patient’s burden
were substantially less in CAS group than CEA group. These data might give some helps for the selection of treatment option for the patients with carotid artery stenosis.
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Frequency of restenosis after carotid artery stenting using an ultrasonographic diagnostic protocol
P. Barros1, H. Felgueiras2, D. Pinheiro3, M. Guerra4, V. Gama5, M. Veloso6
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Long-term clinical outcomes of stent placement for symptomatic intracranial arterial stenosis
in patients with or without diabetes mellitus
J.C. Li1, L.L. Zhang2, B.H. Li3, C.Y. Gao4, J.H. Wang5
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BACKGROUND
Carotid angioplasty with stenting (CAS) is increasing being done, in recent years, as an alternative
to endarterectomy for the treatment of ICA stenosis. It becomes very important to assess its durability, as well as identify possible factors that increase the risk of restenosis. Our goal was to evaluate the restenosis rate in patients undergoing CAS at our institution over the past 5 years, using a
pre-specified ultrasonographic protocol.
METHODS
Restenosis were assessed by duplex ultrasonography at 6, 12 and yearly thereafter and were defined
as a reduction in diameter of the target artery of at least 50%, diagnosed by a peak systolic velocity
of at least 2•0 m/s. The cases in which restenosis was detected by duplex ultrasonography underwent
carotid angio-CT. The frequency of restenosis was calculated by Kaplan-Meier survival estimates
and was compared during a 2-year follow-up period.
RESULTS
100 procedures were performed in 96 patients. The mean age was 73.2 years (46-87 years, 80,2%
male). Thirty-seven procedures were performed in symptomatic stenosis and 63 in asymptomatic
(all in the context of unstable angina patients, before CABG surgery, data partially published). 73
patients were monitored (76% of the carotid); 12 died (12.5%) and 11 were missed to follow-up.
The median follow-up was 29.2 months. Restenosis were detected in 6 carotid arteries, all in-stent,
> 50 and <90% (5 previously asymptomatic) - estimated frequency of restenosis at 24 months – 6%.
One patient with restenosis had a TIA. The carotid angio-CT confirmed all ultrasonographic detected restenosis.
DISCUSSION
Restenosis and occlusion were infrequent and rates were similar to those previously published in
other series, like CREST. We emphasize the diagnostic agreement achieved between ultrasonography and angio-CT; we have not been able to control 24% of the carotid arteries, which is an important limitation.

Background: Patients with diabetes mellitus (DM) are at high risk for periprocedural neurological
complications after intracranial angioplasty and/or stent placement. However, whether long-term
outcomes of intracranial stent placement are different in patients with or without DM is unclear.
Objective: To compare the long-term clinical results for intracranial stent placement in symptomatic
intracranial atherosclerotic stenosis patients with or without DM.
Methods: A retrospective analysis of patients receiving intracranial stenting was performed from
January 2007 to June 2011. Patients were assigned to DM group (patients with DM) and non-DM
group (patients without DM) according to diabetes status. Technical success rate and periprocedural
complication rate were retrospectively reviewed. The long-term follow-up end point was composite
of any stroke and death within 30 days, any ischemic stroke beyond 30 days, and TIA in the territory
of the stented artery at any time. Kaplan-Meier analysis was performed to calculate the cumulative
probability of composite outcomes in the two groups.
Results: A total of 44 stenoses in 43 patients were retrospectively analyzed. The procedural success
rate was 88.4% (38/43). The total periprocedural complication rate was 9.3% (4/43 patients). There
was no difference between the DM group and non-DM group (7.7% vs. 10.0%, P>0.05). Clinical
follow-up was available in 36 patients. The mean follow-up time was 19 months (1~57 months)
in DM group vs. 28 months (1~61 months) in non-DM group. The cumulative probability of the
composite outcomes were 16.1% (95% CI: 16.0% ~ 47.4%) at 1 year and 34.7% (95% CI: 29.1%
~ 33.0%) at 2 years for DM group, and 17.3% (95% CI: 15.8% ~ 31.1%) at both 1 year and 2 years
for non-DM group (log-rank test, P =0.385). After adjusting for the confounders, the risk of DM vs.
Non-DM for composite outcomes remained insignificant (hazard ratio: 3.03, 95% CI: 0.47 ~ 19.77;
P = 0.25).
Conclusion: Our results suggest that there was no significant difference between patients with DM
and without DM in cumulative probability of the composite outcomes, as well as periprocedural
complication rate.
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Lesion Location of Intracerebral Hemorrhage after Multi-Modal Reperfusion Treatment in
patients with acute Middle Cerebral Artery occlusion
R. Eichel1, G. Keigler2, J.M. Gomori3, J.E. Cohen4, R.R. Leker5
Hadassah University Hospital, Department of Neurology, Jerusalem, ISRAEL1, Hadassah University Hospital, Department of Neurology, Jerusalem, ISRAEL2, Hadassah University Hospital,
Department of Neuroradiology, Jerusalem, ISRAEL3, Hadassah University Hospital, Department of
Invasive Neuroradiology, Jerusalem, ISRAEL4, Hadassah University Hospital, Department of Neurology, Jerusalem, ISRAEL5
Background: Recent data suggests that timely endovascular therapy (ET) results in higher chances
for reperfusion and good outcome in selected patients with proximal middle cerebral artery occlusion (MCAO). Structures of the deep MCA filed such as the basal ganglia, are particularly vulnerable to hemorrhagic injury following systemic thrombolysis but whether the same is true for patients
undergoing ET remains unknown. Methods: We reviewed all prospectively accrued data of patients
with acute MCAO that subsequently underwent ET. We accrued data on demographics, risk factors
and hemorrhagic changes. We further studied patients with intra-cerebral hemorrhages (ICH) using
ASPECTS criteria for hemorrhage location and ECASS-3 criteria for type of hemorrhagic transformation. Neurological and functional disabilities were evaluated with the National Institutes of
Health Stroke Scale (NIHSS) and the modified Rankin Scale (mRS) respectively. Results: Ninety
three patients met inclusion criteria (age range 27-87). Of these, 27 (29.0%) patients had any ICH
(mean volume 16.1cm³) but only 5 of those (5.3%) had symptomatic ICH (sICH). The overall mortality for all patients with ICH was 25.9%. Median ASPECTS score for all ICH was 8 (range 3-9).
Most ICH involved subcortical regions (n=19; 70.4%) with the lentiforme nucleus being involved in
17. Only 7 patients (28.0%) with ICH had good outcomes (mRS ≤2) and all had ASPECTS scores of
8-9. In contrast, sICH more frequently involved the insula (p=0.034). In a logistic regression model
testing ICH-ASPECTS < 7, age over 80 and ICH location we could only identify ASPECTS < 7 as
independent risk factor for sICH. Conclusions: ICH predominantly involves subcortical regions after
ET in patients with acute MCAO. An ICH with an ASPECTS score of <7 was a significant predictor
for sICH.
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Baseline DWI-ASPECTS predicts clinical outcome in acute stroke patients with major vessel
occlusion after endovascular therapy
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JAPAN2, Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center,
Suita, JAPAN3, Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular
Center, Suita, JAPAN4, Department of Endovascular Neurosurgery, Toranomon Hospital, Tokyo,
JAPAN5, Department of Neurosurgery, Gifu University, Gifu, JAPAN6, Department of Neurosurgery, Gifu University, Gifu, JAPAN7, Department of Cerebrovascular Disease, National Hospital Organization Kyusyu Medical Center, Fukuoka, JAPAN8, Department of Neurology, Osaka University,
Suita, JAPAN9,Department of Stroke Medicine, Kawasaki Medical School, Kurashiki, JAPAN10,
Department of Neurology, Saitama International Medical Center, Saitama Medical University, Hidaka, JAPAN11, Department of Endovascular Surgery, Tokyo Medical and Dental University, Tokyo,
JAPAN12, Department of Neurosurgery, Kobe City Medical Center General Hospital, Kobe, JAPAN13, Department of Neurosurgery, Gifu University, Gifu, JAPAN14
Background and purpose
The Alberta Stroke Program Early CT Score (ASPECTS) on diffusion-weighted imaging (DWI) has
been reported as a predictor of the stroke outcome following intravenous thrombolysis (IVT). We
investigated whether baseline DWI-ASPECTS is related to clinical outcome in acute stroke patients
with major vessel occlusion after endovascular therapy (EVT).
Methods
The RESCUE-Japan registry prospectively registered 1,442 stroke patients with major vessel occlusion who were admitted to 84 Japanese stroke centers within 24 hours after onset from July 2010
to June 2011. We analyzed all acute stroke patients with internal carotid artery or middle cerebral
artery (M1 or M2 segments) occlusions treated with EVT with/without IVT from the registry. The
endpoints at 3 months include; favorable outcome defined as a modified Rankin scale (mRS) score
0-2, poor outcome defined as a mRS score 5-6, and death.
Results
A total of 294 patients (71.1+/-11.8 years old, 178 men) was included. Median baseline NIHSS
score was 17 (IQR 12-21) and median baseline DWI-ASPECTS was 7 (6-9). Substantial recanalization (TICI grading score 2b or 3) was obtained in 162 patients (55.9%) at the end of EVT. The outcome was favorable in 104 patients (35.7%), poor in 93 (31.8%) and fatal in 37 (12.7%). On multivariate analyses, DWI-ASPECTS was significantly related to favorable outcome (OR, 1.19; 95%
CI, 1.01-1.41 per 1-point increase), poor outcome (0.81; 0.69-0.95) and death (0.79; 0.65-0.95).
Substantial recanalization (OR, 1.19; 95% CI, 1.01-1.41 and 0.38; 0.19-0.75, respectively), NIHSS
score (0.95; 0.90-0.99 and 1.08; 1.02-1.14, per 1-point increase, respectively) and age (0.96; 0.930.99 and 1.05; 1.01-1.08, per 1-year increase, respectively) were also independent predictors of both
favorable and poor outcomes, but not death.
Conclusions
Baseline DWI-ASPECTS predicts stroke outcome at 3 months after EVT.

London, United Kingdom 2013
951 Interventional neurology
Predictors of good clinical outcome after endovascular treatment of occluded cerebral artery
in acute ischemic stroke patients: multivariate logistic regression analysis.
D. Sanak1, D. Skoloudik2, T. Veverka3, M. Kuliha4, M. Kral5, M. Kocher6, M. Kuliha7, K. Langova8, V. Prochazka9, R. Herzig10, P. Kanovsky11
Comprehensive Stroke Center, Department of Neurology, University Hospital, Olomouc,
CZECH REPUBLIC1, Comprehensive Stroke Center, Department of Neurology, University Hospital, Olomouc, CZECH REPUBLIC2, Comprehensive Stroke Center, Department of Neurology,
University Hospital, Olomouc, CZECH REPUBLIC3, Comprehensive Stroke Center, Department
of Neurology, University Hospital, Ostrava, CZECH REPUBLIC4, Comprehensive Stroke Center,
Department of Neurology, University Hospital, Olomouc, CZECH REPUBLIC5, Comprehensive
Stroke Center, Department of Radiology, University Hospital, Olomouc, CZECH REPUBLIC6,
Comprehensive Stroke Center, Department of Neurology, University Hospital, Ostrava, CZECH
REPUBLIC7, Department of Medical Biophysics, Palacký University Medical School and Institute
of Molecular and Translational medicine, Olomouc, CZECH REPUBLIC8, Comprehensive Stroke
Center, Department of Radiology, University Hospital, Ostrava, CZECH REPUBLIC9,Comprehensive Stroke Center, Department of Neurology, University Hospital, Olomouc, CZECH REPUBLIC10, Comprehensive Stroke Center, Department of Neurology, University Hospital, Olomouc,
CZECH REPUBLIC11
Background: Several endovascular approaches are now largely used in the treatment of acute intracranial arterial occlusion (IAO) in ischemic stroke (IS), however not all treated patients achieve
good outcome in spite of successful early recanalization (ER). The aim was to assess the possible
predictors for good clinical outcome after endovascular treatment of IAO. Methods: Consecutive
acute IS patients with IAO treated with endovascular approach were included in retrospective analysis. Stroke severity was assed using National Institutes of Health Stroke Scale (NIHSS), 90-day
clinical outcome using modified Rankin Scale (mRS) with good outcome defined as 0-2. Early
neurological improvement (ENI) was defined as a decrease of &#8805; 4 NIHSS points after 24
hours. ER was quantified using Thrombolysis in Cerebral Ischemia (TICI) scale. Symptomatic intracerebral hemorrhage (SICH) was evaluated according to SITS-MOST criteria. Multivariate logistic regression analysis (LRA) was used to test the predictive power of different variables. Results:
Study set consisted of 372 patients (55 % males, mean age 64.3 +/- 13.1 years) with median baseline
NIHSS score 16 (5-30) points. ER was presented in 83.9% and complete ER (TICI 3) in 43.5% of
patients. Mean recanalization time was 309 +/- 311 (median 255) min. ENI was presented in 47.6
% patients, SICH in 4.1% patients and mRS 0-2 in 47.9% patients. Multivariate LRA identified
higher TICI grade (OR: 1.5, 95% CI: 1.01-2.21, p-0.043), ENI (OR: 25.67, 95% CI: 12.79-52.08,
p<0.0001), age (OR: 0.98, 95% CI: 0.96-1.00, p-0.046) and baseline NIHSS (OR: 0.80, 95% CI:
0.74-0.85, p<0.0001) as predictors of good outcome. Conclusion: Lower age and baseline NIHSS,
higher TICI grade and presence of ENI are independent predictors of 3-month good clinical outcome in acute IS patients treated with endovascular approach for IAO. Acknowledgement: Supported by IGA MH CR grants NT/11386-5/2010 and NT/11046-6/2010.

952 Interventional neurology
Effect of Statin Treatment on the Early Outcome and Restenosis after Carotid Stenting
M.H. Sorgun1, A. Arat2, C. Togay Işıkay3
Ankara University Faculty of Medicine Department of Neurology, Ankara, TURKEY1, Ankara
University Faculty of Medicine Department of Radiology, Ankara, TURKEY2, Ankara University
Faculty of Medicine Department of Neurology, Ankara, TURKEY3
Introduction:
Benefit of statins in patients undergoing carotid stenting (CAS) is not well defined. The aim of this
study was to determine the effect of statins on periprocedural complications and restenosis rate after
carotid stenting in a short term.
Methods:
The medical records of fifty eight consecutive patients who underwent carotid stenting between the
dates December/2010 and December/2012 were evaluated retrospectively. Modified Rankin Scale
(mRS) scores before and after CAS, periprocedural vascular complications and restenosis rate were
recorded. Correlation between these parameters and statin use prior to CAS was analysed.
Results:
A total of 58 CAS patients were included into study (74.1% male, mean age 67.3 years, 84.5%
symptomatic); 27 (46.6%) patients were on statin treatment. Minor stroke (neurological deficits of
these patients reversed in 24 hours but there were acute ishemic lesions on DWI) developed in three
patients who were on statin treatment prior to CAS. There was no significant association between
statin use and cerebrovascular complications (p:0.057). mRS scores were not changed after CAS.
Twenty-two patients had follow-up examinations and only one patient who was not on statin treatment had remarkable restenosis (p:0.219).
Discussion:
In this study, minor ischemic stroke after CAS was only observed in three patients who were already
on statin treatment. There was no significant relation between statin treatment prior to CAS and early outcome, ischemic stroke or restenosis. We think that further studies are needed to make a conclusion on the effects of statins on early outcome and restenosis after carotid stenting.
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Is Near infrared spectroscopy a useful monitoring tool in patients undergoing recanalization
for acute stroke?
C. Hametner1, M. Gondan2, P. Stanarcevic3, S. Stampfl4, S. Rohde5, J. Boesel6

954 Interventional neurology
Endovascular Treatment of a Patient with Tandem Occlusion of CCA and MCA after Bladder
Surgery
M.H. Sorgun1, A. Arat2, C. Togay Işıkay3

Heidelberg University - Department of Neurology, Heidelberg, GERMANY1, Heidelberg University - Department of Medical Biometry, Heidelberg, GERMANY2, Clinical Center of Serbia
- Department of Neurology, Belgrade, SERBIA3, Heidelberg University – Department of Neuroradiology, Heidelberg, GERMANY4, Heidelberg University – Department of Neuroradiology, Heidelberg, GERMANY5, Heidelberg University - Department of Neurology, Heidelberg, GERMANY6

Ankara University Faculty of Medicine Department of Neurology, Ankara, TURKEY1, Ankara
University Faculty of Medicine Department of Radiology, Ankara, TURKEY2, Ankara University
Faculty of Medicine Departments of Neurology, Ankara, TURKEY3

Background:
Treatment of acute ischemic stroke due to common carotid artery (CCA) occlusion is not well-deBackground:
fined. We report a case of acute ischemic stroke with thromboembolism of the anterior and middle
Endovascular recanalization (ER) procedures are an uprising treatment method for acute ischemic
cerebral arteries due to proximal CCA occlusion after bladder surgery.
stroke, usually performed under general anesthesia, thus limiting clinical evaluation. Near infrared
Case Report:
spectroscopy (NIRS) has recently been suggested to correlate with regional cerebral blood flow and A 53-year-old man was admitted with a sudden onset of right sided weakness and aphasia two hours
oxygenation. The aim of this pilot study is to investigate whether NIRS is a useful non-invasive de- after he was operated for the bladder cancer. He had chronic hypertension for five years in the medvice to reflect changes in microcirculation and guide management during ER.
ical history. On admission to the stroke unit his blood pressure was 180/100 mmHg. Otherwise, his
Methods:
physical examination was unremarkable. Neurological examination revealed sensorimotor aphasia,
Prospective analysis of patients with acute ischemic stroke anterior circulations stroke of the mediright sided hemiplegia and Babinski sign. The National Institute of Health Stroke Scale (NIHSS)
an cerebral artery designated for ER between 08/2009 and 07/2012. The NIRS device INVOS 5100 score was 15 and modified Rankin Scale (mRS) score was 5. Routine laboratory tests and elecdevice (Somanetics Corp, Detroit, MI) was attached by frontal optodes before or at the start of ER
trocardiography were normal. The cranial computerized tomography (CT) was unremarkable and
unitil at least 6h thereafter. Blood pressure, SpO2, heart rate and ECG were measured automaticalASPECT score was 10. Diffusion-weighted imaging (DWI) showed acute ischemic lesions in the
ly by a monitoring system (Draeger Medical Systems, Infinity Delta). Time points of pre-defined
frontal and parietal lobes. CT angiography (CTA) displayed occlusion of the left middle and anterior
events (i.e. (1) intubation, (2) begin angiography, (3) restorationof blood flow, (4) recanalization
cerebral arteries and CCA in the origine. The cerebral digital substraction angiography (DSA) was
(TICI), (5) extubation) were assessed and correlated with NIRS values. Deviations of circulation
compatible with CTA. Mechanical thrombectomy with Solitaire stent for intracranial occlusion and
and respiration parameters were also correlated with the NIRS-rSO2 signal. NIRS dynamics and
then ballon angioplasty for CCA occlusion were performed without any complications. Recanalizacumulative were correlated with clinical parameters as length of mechanical ventilation, intensive
tion of the left middle and anterior cerebral arteries and 20% stenosis of CCA was documented by
care/stroke unit length of stay and clinical status at discharge. Descriptive and explorative statistics
control CTA. The patient had a NIHSS score of 6 and mRS score of 3 on discharge. Thrombolytic
were applied using SPSS.
treatment and stent implantation were not applied in this patient because antithrombotic agents were
Results and conclusion:
not eligible after bladder surgery.
Of 63 patients included in this study 43 (68%) had sufficient NIRS data quality and were eligible for Conclusion:
analysis. Median population age was 73 (interquartile range 25%: 65; 75%: 79). NIHSS at admisMechanichal thrombectomy of the distal intracranial artery followed by angioplasty of the proxymal
sion was 19 (15;20) in median. Total NIRS recording time was 894.5 hours, mean recording time
artery in the early period of acute ischemic stroke seems to be most effective treatment in the pawas 20.8 hours per patient. Final results of the NIRS analysis including event correlation, vital func- tients with tandem occlusion who underwent an operation recently or not eligible for thrombolytic/
tion correlation, outcome correlation will be presented at the conference.
antithrombotic therapy for other reasons.
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Periprocedural outcome of carotid artery stenting at tertiary hospital with high caseload in
Korea
J.H. Hong1, H.J. Bae2, O.K. Kwon3, G.J. Hwang4, C.W. Oh5, C. Jung6, M.K. Han7
Department of Neurology, Seoul National University Bundang Hospital, Seongnam, SOUTH
KOREA1, Department of Neurology, Seoul National University Bundang Hospital, Seongnam,
SOUTH KOREA2, Department of Neurosurgery, Seoul National University Bundang Hospital,
Seongnam, SOUTH KOREA3, Department of Neurosurgery, Seoul National University Bundang
Hospital, Seongnam, SOUTH KOREA4, Department of Neurosurgery, Seoul National University
Bundang Hospital, Seongnam, SOUTH KOREA5, Department of Radiology, Seoul National University Bundang Hospital, Seongnam, SOUTH KOREA6, Department of Neurology, Seoul National
University Bundang Hospital, Seongnam, SOUTH KOREA7

956 Interventional neurology
Dural arteriovenous fistulas - prevalence in a Neuroradiology Service
A.F. Santos1, F. Sousa2, J.M. Amorim3, C. Ferreira4, M. Ribeiro5, R. Maré6, J. Rocha7
Neurology Department, Hospital de Braga, Braga, PORTUGAL1, Neurology Department, Hospital de Braga, Braga, PORTUGAL2, Neuroradiology Department, Hospital de Braga, Braga, PORTUGAL3, Neurology Department, Hospital de Braga, Braga, PORTUGAL4, Neuroradiology Department, Hospital de Braga, Braga, PORTUGAL5, Neurology Department, Hospital de Braga, Braga,
PORTUGAL6, Neuroradiology Department, Hospital de Braga, Braga, PORTUGAL7

Background: Dural arteriovenous fistulas (DAVF) - abnormal vascular connections located within
the duramater - account for 10-15% of all intracranial arteriovenous lesions. They are best diagnosed
through conventional angiography.
Methods: From our registry of consecutive angiography procedures we identified the ones that were
Background and Purpose: CAS is required technical skill through the experience. The learning curve performed for (confirmed) suspicion, control or endovascular treatment of DAVF, between Decemof CAS according to increasing procedure volume was conflicting. We aimed to investigate proceber 2011 and November 2012. We then proceeded to the analysis of the corresponding patients’
dure-related complication with periprocedural outcome of CAS with learning curve at experienced
electronic processes and age, sex, clinical presentation and diagnostic exams were noted as were loand skilled center.
cation and classification of fistulas, and endovascular therapy.
Methods: We collected consecutive 416 cases (384 patients) with internal carotid artery stenosis for Results: During the period of one year, 281 angiograms were performed, thirty (10.7%) in the con9 years at single center. CAS was indicated in symptomatic (231 cases, 55.5%) or asymptomatic
text of FAVd corresponding to 14 patients - 57.1% female. The mean age at diagnosis was 54 years
(185 cases, 44.5%) patients with stenosis of > 50% or >60%, respectively. Periprocedual outcome
old. Presenting symptoms were as follows: headache (5 patients), seizures (3), tinnitus (3), visual
was defined as symptomatic stroke, myocardial infarction and death 1 month after procedure as well changes (2), conjunctival chemosis (1), encephalopathy (1), hearing loss (1), encephalopathy (1),
as immediate procedural complication. Procedure-related complication was composed of dissection, focal neurological deficit (1); asymptomatic (2). Four patients had a history of cerebral venous sinus
hemodynamic event and periprocedural outcome. When applying predictive variable in a multiple
thrombosis (CVST). Angiographic classification was: Cognard I (1), IIb (3), IIa+b (1), III (7), IV
logistic regression model, an actuarial plot was created to predict procedure-related complication
(1), V (1). There was fistula spontaneous resolution in 1 patient. The remaining underwent endovasbased on CAS volume.
cular treatment, providing complete exclusion of DAVF in 8 patients (6 in a single session of emboResults: Mean age was 68.8 years with a range 20-89 years and 82.8% were male. Patients adminis- lization). Of the 5 patients with incomplete occlusion, 2 were submitted, till the present date, to only
tered antiplatelet and lipid-lowering medication before procedure were 99.3% and 56.0%. Embolic
one session.
protection device were used for embolic infarction in 82.7%. Periprocedual outcome were 1.6% in
Conclusions: This series shows the heterogeneity of DAVF presentation. Endovascular treatment
asymptomatic group and 5.2% in symptomatic group. Overall rate of periprocedural outcome and
was effective, obtaining complete exclusion of DAVF in 61.5% of patients, and most in a single sesprocedure-related complication was 3.6% and 17.3%. In analyses adjusted by age, sex, symptomatic sion. Four of the patients had a history of CVST, which may raise questions regarding the appropricarotid stenosis and use of statin, procedure related complications composed of periprocedural outate follow-up time in this pathology.
comes and no symptom-related dissection and hemodynamic event were inversely associated with
an increased procedure volume of CAS.
Conclusions: Our periprocedural outcome of CAS compared to previous clinical trials may be comparable to CEA. We suggest that CAS at well experienced, high caseload center may reduce the rate
of procedure-related complication with periprocedural outcome with learning curve.
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957 Recent news in stroke research
Baseline Characteristics of Stroke Patients with Atrial Fibrillation
How do randomized clinical trials match with settings close to real life? C.T. Tanislav1, S. Milde2, S Schwartzkopff3, B. Misselwitz4, M. Kaps5
Justus-Liebig-University; Department of Neurology, Giessen, GERMANY1, International University Dresden, Dresden, GERMANY2, AOK Hesse, Franfurt, GERMANY3, Hesse Quality Assurance (GQH), Frankfurt, GERMANY4, Justus-Liebig-University, Department of Neurology, Giessen,
GERMANY5
Background		
Generalisability of a randomised clinical trial (RCT) is a basic requirement for the translation of
the results into a particular clinical setting in routine practice. One of the main determinants of the
generalisability are baseline characteristics of the recruited patients. We compare the baseline characteristics of patients with nonvalvular atrial fibrillation (AF) accumulated in a large stroke registry
with RCT patients taking customary and new oral anticoagulants (oAK) for atrial fibrillation.
Methods
We analysed baseline data of 15886 stroke patients with AF which were treated between 2004 and
2010 in hospitals of the Federal State of Hesse (Germany) and filed in a statutory stroke data bank.
Date reconciliation was performed with a statutory health insurance company in order to extract
those individuals who filled an oAK prescription, which was taken as a surrogate marker for oAK
treatment.
Results
The mean age of stroke patients with AF was 77.7 (± 9) years, with a higher proportion of females
(58%), Diabetes was documented in 25% of the patients and hypertension was found in 80%. The
subgroup which received an oAK prescription was 75.1(± 8) years with comparable burden of vascular risk factors. Males received more often oAK (48.1% vrs 41.8%).
Conclusions
The current evidence for the treatment of patients with AF satisfies insufficiently the requirements in
the clinical practice. This regards especially for elderly patients in the secondary stroke prevention.
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958 Recent news in stroke research
Intravenous injection of autologous mesenchymal stem cells after ischemic stroke (ISIS / HERMES): protocol and progress
O. DETANTE1, A. JAILLARD2, A. MOISAN3, I. FAVRE4, M. BARBIEUX5, K. GARAMBOIS6,
B. NAEGELE7, P. ANTOINE8, A. KRAINIK9, E.L. BARBIER10, D. PERENNOU11, C. REMY12,
M. HOMMEL13, M.J. RICHARD14
University Hospital of Grenoble - Stroke Unit, GRENOBLE, FRANCE1, University Hospital
of Grenoble -Research 3T MRI, GRENOBLE, FRANCE2, EFS - Etablissement Français du Sang,
GRENOBLE, FRANCE3, University Hospital of Grenoble - Stroke Unit, GRENOBLE, FRANCE4,
University Hospital of Grenoble - Stroke Unit, GRENOBLE, FRANCE5, University Hospital of
Grenoble - Stroke Unit, GRENOBLE, FRANCE6, University Hospital of Grenoble - Stroke Unit,
GRENOBLE, FRANCE7, University Hospital of Grenoble - Stroke Unit, GRENOBLE, FRANCE8,
University Hospital of Grenoble - MRI Neuroradiology, GRENOBLE, FRANCE9,Grenoble Institut
Neurosciences U 836, GRENOBLE, FRANCE10, University Hospital of Grenoble - Rehabilitation,
GRENOBLE, FRANCE11, Grenoble Institut Neurosciences U 836, GRENOBLE, FRANCE12, University Hospital of Grenoble - Clinical Research Department, GRENOBLE, FRANCE13, University
Hospital of Grenoble - Cell Therapy Unit, GRENOBLE, FRANCE14
Background: Increasing brain plasticity after stroke represents an important strategy to improve
functional recovery. Cell therapy, notably using mesenchymal stem cells (MSC), provides a functional improvement after cerebral ischemia in rodent models. As preclinical trials, we assessed tolerance and biodistribution of human MSC after intravenous (IV) injection in rat model (Detante et
al., Cell Transplant 2009), and observed cerebral proangiogenic effects (Moisan et al., NMR Biomed
2012).
Methods: ISIS study (French HCRP, NCT00875654) is a phase II clinical trial of feasibility and
safety of the IV injection of autologous MSC (from bone marrow) one month after ischemic stroke
(18-65 year-old; NIHSS > 11). It is a randomized (dynamic treatment allocation), controlled, open
trial with a 2 year follow-up. The 3 groups are: treated by “low dose” (100 million of MSC, n=10),
treated by “high dose” (300 million of MSC, n=10), and control (n=10). The ancillary HERMES
study aims to follow recovery by multimodal MRI (anatomic, activation, vasoreactivity, functional
and structural connectivity).
Results: 17 patients were included since 2010 (6 “control”, 11 “treated”). Height patients of treated
groups received the injection. Only 60 million of MSC were injected for the first patient due to a too
short cell culture delay. Three patients did not receive the treatment because of abnormalities (karyotypes) during cell culture. No adverse effects were observed.
Conclusion: according to the results of this study, we will conduct a phase III multicentric trial to assess efficacy of this cell therapy for stroke.
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959 Recent news in stroke research
Effects of low-frequency repetitive magnetic stimulation of the unaffected hemisphere on cortical excitability in the subacute phase after stroke
A.B. CONFORTO1, E.A. MELLO2, S.M. ANJOS3, J. CONTI4, K.N. ANDRADE5, W. RODRIGUES JR.6, L.G. COHEN7
HOSPITAL DAS CLINICAS - UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL1,
HOSPITAL DAS CLINICAS - UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL2,
HOSPITAL DAS CLINICAS - UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL3,
HOSPITAL DAS CLINICAS - UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL4,
HOSPITAL DAS CLINICAS - UNIVERSIDADE DE SÃO PAULO, SÃO PAULO, BRAZIL5,
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Human Cortical Physiology and Stroke Rehabilitation Section, National Institutes of Neurological
Disorders and Stroke, BETHESDA, USA7

960 Recent news in stroke research
GENOTYPE AND MMP-9 / TIMP-1 LEVELS IN PATIENTS WITH ISCHEMIC STROKE
PRESENTING DIFFERENT RANKIN SCORE
B. Eccard1, I. Lemos2, C. Fernandes3, K. Fernandes4, P.P. Christo5, V. Sandrim6
Instituto de Ensino e Pesquisa Santa Casa de Belo Horizonte, Belo Horizonte, BRAZIL1-6

Matrix metalloproteinases form an enzyme family of which gelatinase B (MMP-9) that are zinc-dependent endopeptidases well known for their ability to regulate cellular matrix composition. Increasingly, these extracellular proteases are recognized as playing critical roles in the pathophysiology of brain injury and neurodegeneration because may contribute to proteolysis of the blood brain
barrier basal lamina, an important phase in the ischemic stroke. Tissue Inhibitor of Matrix Metalloproteinases (TIMP-1), is known to bind MMP-9 with high affinity to block its enzymatic function.
Because there are few studies of MMP-9/TIMP-1 about severity, but none in the Brazilian population, we correlated the plasmatic levels and genotypes of MMP-9/TIMP-1 among stroke severity
Background: Low-frequency repetitive transcranial magnetic stimulation of the unaffected hemithat were evaluated using the modified Rankin Scale score. We conducted venous blood of patients
sphere (rTMS-UH) is a potential tool to enhance function of the paretic hand in patients with mild
admitted for post-stroke follow-up clinic of neurology at the Santa Casa de Belo Horizonte. Plasma
motor impairment. Our aim was to evaluate effects of rTMS-UH on excitability of the unaffected
MMP-9 and TIMP-1 was measured by ELISA in the plasma of 64 patients. Genotyping of MMPmotor cortex in patients in the subacute phase after stroke.
9 was through the method RFLP (Restriction fragment length polymorphism) and TIMP-1 with
Methods: Eighteen patients were randomized to either active rTMS-UH at 1 Hz or sham rTMS, im- TaqMan. Statistical comparisons among groups were done using ANOVA and t-test. The differences
mediately before standard-of-care physical therapy, five days a week, for 2 weeks. The following
genotype frequencies between groups were determined by chi-square. Statistical significance was set
cortical excitability measures were evaluated after stimulating the unaffected hemisphere and reat P <0.05. We observed a significant increase in the expression of MMP-9 in patients with Rankin
cording motor evoked potentials from the unaffected abductor pollicis brevis, before the first session Scale >2 (529.7+81.05ng/mL, P=0,021, n=24) compared with Rankin Scale 0-1 (354.7+187.1ng/
(baseline) and after the last session of treatment: resting motor threshold (rMT), short-interval intra- mL, n=40). The classification >2 CC+CT genotype significantly increased plasma levels of TIMPcortical inhibition (SICI) and short-interval intracortical facilitation (SICF). Differences in changes
1 (1462 ± 200.7 ng/mL, P= 0,0359, n=13) compared to genotype TT (935.5 ± 94.64ng/mL, n=11).
in excitability measures (baseline - after treatment) between the active and sham groups were com- These results suggest that patients with poor functional outcome have an elevation in expression of
pared with unpaired t-tests.
MMP-9, but unrelated with the polymorphism. This implies that this endopeptidase may be considResults: There were no significant differences in baseline characteristics between the active and
ered as a future marked for disease prognosis.
sham groups. There were no significant differences in changes in rMT or SICI, between the sham
and active groups. There was a significant difference between changes in SICF between the two
groups (p= 0.024). SICF increased in five patients in the active group and only in one patient in the
sham group.
Conclusion: The increase in SICF observed in the unaffected hemisphere after ten sessions of 1-Hz
rTMS-UH was unexpected, and contrasts with the decrease in SICF reported after ten minutes of a
single session of the same intervention in healthy subjects. The paradoxical result in patients may reflect homeostatic mechanisms in the subacute phase after stroke, or may be related to differences in
effects of ten repeated sessions of treatment compared to those of a single session.
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Assessing the Experience of Stroke Patients participating in Research Studies
C.L. Kelly1, J.M. Ford2, J. Hardicre3
Salford Royal NHS Foundation Trust, Manchester, UNITED KINGDOM1, Salford Royal NHS
Foundation Trust, Manchester, UNITED KINGDOM2, Salford Royal NHS Foundation Trust, Manchester, UNITED KINGDOM3

962 Recent news in stroke research
Successful Delivery of Stroke Rehabilitation Trials of Complex Interventions: The Examples
of the Training Caregivers after Stroke (TRACS) and Longer Term Stroke Care (LoTS care)
Trials.
J. Dickerson1, A. Forster2, K. Chapman3, K. Mellish4, J. Young5, A. Patel6, L. Kalra7, J. Nixon8, D.
Smithard9, M. Knapp10, I. Holloway11, S. Anwar12, A. Farrin13

University of Leeds and Bradford Teaching Hospitals NHS Trust, Bradford, UNITED KINGBackground
DOM1, University of Leeds and Bradford Teaching Hospitals NHS Trust, Bradford, UNITED
The North West Stroke Research Network (NW SRN) supports a portfolio of research studies at
KINGDOM2, Bradford Teaching Hospitals NHS Trust, Bradford, UNITED KINGDOM3, Bradford
hospitals across the North West of England. We conducted a survey of research participants in 2011 Teaching Hospitals NHS Trust, Bradford, UNITED KINGDOM4, University of Leeds and Bradford
to assess the performance of our staff in relation to patient experience of being in a trial. The results Teaching Hospitals NHS Trust, Bradford, UNITED KINGDOM5, King’s College London, London,
indicated some areas where improvements could be made. We conducted staff training during the
UNITED KINGDOM6, King’s College London, London, UNITED KINGDOM7, Univeristy of
first quarter of 2012 and carried out a second survey to assess the impact of this on participant expe- Leeds, Leeds, UNITED KINGDOM8, King’s College London, London, UNITED KINGDOM9,Lonrience.
don School of Economics and Political Science, London, UNITED KINGDOM10, University of
Method
Leeds, Leeds, UNITED KINGDOM11, University of Leeds, Leeds, UNITED KINGDOM12, UniverA 6 months retrospective survey was conducted in 2011 using a questionnaire developed in conjunc- sity of Leeds, Leeds, UNITED KINGDOM13
tion with stroke survivors and carers. This included Likert scales and free text. The survey was repeated in 2012 to assess whether staff training had resulted in improved participant experience
Background: Research trials looking at complex interventions in healthcare settings pose numerResults
ous challenges in both trial design and project management. This paper describes in detail the study
On each occasion ~450 questionnaires were sent out; the response rate was ~30%; ~10% were com- methods and management used to achieve successful delivery of two pioneering cluster randomised
pleted by a carer and ~90% by patients with ~50% male respondents.
controlled trials (RCTs) of complex interventions in stroke rehabilitation - the TRACS and LoTS
Overall there was an improvement in reported participant experience between 2011 and 2012 with
care trials.
average scores from the question “Based on your experience, would you take part in future research Methods: When a complex intervention is to be embedded in the usual care of a health service and
trials” showing an increase from 7.8 to 8.7 out of 10.
delivered by the care team, a cluster RCT design is the method of choice. This minimises the risk of
The one negative change was an increase in the percentage of participants who could not remember between-group treatment contamination, but does expose the research to a number of other risks of
which trial there were in or were unaware of having participated in a trial raising from 26% to 38%. bias. Challenges in cluster trial design include: identifying and completing setup for all clusters prior
There was also less regional variation in 2012 compared with 2011.
to block randomisation; ensuring the use of independent researchers, the blinding of all participants,
Conclusion
and continual monitoring to avoid any selection bias. Challenges related to the complex intervention
There is evidence that training provided to NW SRN staff in 2012 has improved participant experiinclude: engaging all clinical staff at an early stage; training of staff in the intervention; giving suffience. The reduction in the variation in between regions suggests that good practice has been shared. cient time for the intervention to be embedded before recruitment commences; and monitoring usual
The decrease of awareness in participants of being a trial may be caused by difference in trials e.g.
care in the control arm.
no follow-ups, hyper-acute studies, more control groups. It could suggest poorer information giving, Results: The TRACS and LoTS care trials are the first ever successfully completed large scale mulbut this contradicted by reported improved satisfaction with information given.
ticentre cluster RCTs of complex interventions in stroke rehabilitation. They are also the two largest
stroke rehabilitation RCTs in the world completed to date, recruiting 928 patient and caregiver dyads, and 800 patients and 208 carers respectively.
Conclusions: It is possible to successfully deliver cluster RCTs of complex interventions in stroke
rehabilitation. We describe aspects of trial design, planning and management that are crucial to
effective delivery. Future large scale cluster RCTs of complex interventions should adhere to the
methods and management used in TRACS and LoTS care.
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